L
Tap f () . Ref. No. .{. cessnisscen

Inse. . 1"‘rcrto..8 ............ cessvvsrevia
Morzinz: L X T R 87....... cee
Tabs Ap., A2, ¥Y.50,40............
Adjust ..oovieiinnnn., A
Double Space ........ Single Space .ew7....
JOB PROGRESS REPORT ‘
- (Research)
State: Alaska
Cooperator: Robert E, Pegau

Project No.: Project Title: Big Game Investigations

Job No.: - 3.3R Job Title: " ‘Caribou Investigationa =
Analysis of Range

Period Covered: January 'l, 1970 to December 31, 1970

SUMMARY |

The Nelchina caribou range includes a wide wvariety of habitats due
to the diversity of terrain features and vegetation types.  Within this
range caribou are able to obtain a high quality diet :during most of the
brief summer. The diversity of terrain also provides relief to caribou
from flying insect harassment during the summer,

Range Unit 12 is the focal point of the Nelchina herd as it igs the
principal calving and summer range, Unit' 5 is also an important summer
range. These two Units have received the most continuous use in recent
years and the vegetation has continued to deteriorate in the last 10
years. The condition of lichens in Units 1, 2 and 4 hegan to degenerate
with 2 to 3 years of winter use and has declined substantially in the
last 10 years. Unit 13 has only been used sporadically by caribou for
the past 15 years. Inside of 15-year-old exclosures lichens are just
starting to recover and most are about 1 imch or less in length, Outside
of the exclosures, lichens are in poor condition and have continued to
deteriorate, as have several of the vascular species.

Shrubs are increasing on the Nelchina range, due both to use of the
lichens by caribou and a general drying of the range.

Studies of winter utilization have shown that caribou utilize only
small portions of the total range. Trampling by caribou and moose have
been an important factor in supressing lichen growth and contributing to
their poor condition. Apparently lichens on the Nelchina range require
long periods of total protection, possible 25 years or more, to reach their
climax condition, yet it only takes 5 to 8 years of use to destroy climax
lichen stands.

The Nelchina caribou range is a finite unit and the condition of the
range 1s continuing to decline even though the caribou now winter in new
areas near the Wrangell Mountains. The lichen flora of this range cannot
withstand the present numbers of caribou and moose, A determination of -
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whether the Nelchina caribou herd can and will utilize sedges or other
vascular specles as a winter diet, to a greater extent, should be
undertaken,
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BACKGROUND

Considerable effort, time and money have been expended in the last
20 years in an attempt to develop an understanding of the Nelchina caribou
herd's effect on their range. Reports have detailed some of the findings,
but a considerable amount of data have remained unpublished, Both the
published and unpublished data have not been synthesized to date. During
1970, an effort was made to reexamine the vegetation at all exclosure
stations previously established on the Nelchina range and it was determined
that a thorough review and presentation of all range data obtained on this
range would be apropos. My involvement in this undertaking has been the
reexamination of vegetation in the exclosures during 1970 and 1971 and the
congolidation of previous investigators' work, particularly that of Drs.
Herbert C. Hanson and Ronald 0. Skoog. A serious handicap to a thorough
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review of data collected by previous investigators has been the lack of
a comprehensive filing system for all data collected. Some of the most

~ important data that have not been located include specles composition

" and cover readings from 1958, 1959 and 1960 field s tudies; and analysis
of several vegetation stands, undertaken by Hanson, that should be in a -
rough draft form. Also lacking was a description of the technique for
the line-point method used to evaluate vegetation in Range Stations 1-15
in 1966, and the herbarium specimens collected in conjunction with the
vegetative analysis at the Range Stations in 1955, 1956, 1961, 1962 and

- 1966, Hopefully, the missing items will be located, which will enable a
more detailed and accurate assessment of the Nelchina range in the future,

OBJECTIVES

To provide basic life history information required for management
of Alaska's caribou populations and to test techniques needed fn measuring
the status, trend and utilization of caribou and their assoctated habttat.
To determine the caribou-range relationships of .the Nelchina range.

PROCEDURES

The vegetation in permanent quadrats of 38 Range Stations within the
Nelchina caribou range was reexamined utilizing the modified. Hult—Sernander
scale of Hanson (1958). Color photographs, mostly stereo pairs, were
taken of all quadrats to aid in the evaluation., A review of previous "

- range investigations on the Nelchina range was conducted and pertinent
unpublished data is presented

FINDINGS

The Nelchina caribou herd has always been considered one of the most
important herds in Alaska because of its ready access from populated areas.
Road systems almost totally bound the Nelchina range and animals periodi~-
cally are accessible from the road systems. Detailed studies of this herd
have been more intensive than with any other caribou herd in Alaska,

Range examinations have been conducted sporadically since 1950, and a
considerable volume of data has been obtained by several different in-
vestigators. Unfortunately, most of the studies have been rather inter-~
mittent, as personnel working on the projects seldom continued longer

than three or four years., In 1969, it was decided that before continuing
range studies on the Nelchina range, a review of all work.that had been
accomplished to date should be made and guidelines for future range studies
be established. This report represents the effort to condense and compile
all the data that have been obtained, some of which have been presented

in several segment reports and some that have never been published.

~.
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One of the principal problems encountered in this undertaking has
been the unavailability of data collected previously. HNumerous references
were encountered, indicating data had been collected, but my attempts to
locate it were unsuccessful, One of the most serious omissions is the
procedure that was outlined and used for the vegetative analysis of Range
Stations 1-15, conducted in 1966, Vegetation in these exclosures was
analyzed using both the modified Hult-Sernander scale and the line-point
quadrat method which was used when the exclosures were first established.
Preliminary analysis of the data by myself and correspondence with the
principal investigator who conducted the work (Terry McGowan), indtcated
that the technique used in 1966 was somewhat different from the technique
used originally, Therefore, I was unable to interpret the 1966 data
accurately, -

A filing system has now been set up for all of the Nelchina range
work, by range units, as recommended by Hanson (1958) and Skoog (1959).

HISTORY OF INVESTIGATIONS

One of the initial attempts to determine caribou-range relationships -
was in 1950 (W-3-R-4, p. 8) when it was determined that the main winter
forage plants of the Nelchina herd were lichens and sedges with small
amounts of dwarf birch (Betula nana), cranberry (Vaccinium vitis-idaea)
and moss also utilized., 1Iwo principal winter vegetation types used by
caribou were recognized: a lichen type and a sedge type.that occurred
along the edges of lakes and ponds.

One of the pecularities of caribou, that of moving to new areas after
grazing only a small portion of an area, was recognized. A:group of 1/10
acre transects was examined in an area,that the caribou had recently
vacated, to determine the amount of area that had been pawed and grazed
by the caribou before they moved to a new site. Along the margins of
lakes and ponds in the sedge type, 5 percent had been grazed, In the
lichen type 8 percent was covered with feeding craters so that lack of
food appeared to have had little influence on movement, No measurement -
of snow conditions was taken, but the samples were taken in- areas that .
appeared similar.

There were few range studies until 1953 when the first attempt at a
large scale investigation was undertaken. The Nelchina range was diyided
into three major areas on the basis of forest cover types. .The analysis -
was continued in 1954 and the vegetation was sampled at a total of 18
locations. Five of the sites were classified as above timberline, ten as -
below timberline and three as lowlands. A total of 1,068 meter square

 quadrats was examined, of which 122 were clipped, the vegetation sorted

by species and then weighed. The results were tabulated by frequency of
occurrence, average density, and forage production (Tables 3 to 6 of -
W-3-R-11, 1957, pp. 7-10). These surveys formed the basis for further

‘studies, notably site selection for the exclosures comnstructed in 1955

and 1956,

.
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A noteworthy observation of the effect of caribou on their range was
reported by Schaller and Courtright (1953). On July 9 and 10 of that
‘'year a herd of approximately 3,500 caribou was in the vicinity of Clarence
Lake. They noted the plants that had been browsed but '"the main destruction
to the vegetation, however, seemed to be caused not by grazing or browsing,
but by trampling." The effect of trampling on vegetation has seldom been
considered in range examinatdions. Reindeer investigations by Palmer and
Rause (1945) and Pegau (1970a) have shown that trampling can constitute a
major portion of the apparent use of vegetation. The effect of trampling
by both moose and caribou became quite apparent when reexamining some of
the exclosures in 1970,

During 1955 and 1956, fifteen exclosures were constructed on the Lake
Louise Flat where the Nelchina herd had traditionally wintered. At each
range station, two similar plots, 5' x 20%', were delineated, Plot A was
fenced to exclude all large animals. Plot B was left open to normal
grazing by all animals. The vegetation in the plots was analyzed by a
line-point method (which is described in the TECHNIQUES USED section). A
measure of the effects of caribou use on the range was the desired end
product of the studies, The results of these examinations were analyzed
and presented in 1957 (W-3-R-11, pp. 122-132),

The small size of the exclosures has often been criticized, Stoddard’
and Smith (1955) remarked that the minimum size of exclosures should be at
least 1/4 acre and preferably larger. Costello and Turner (1941) listed
several factors that can influence improperly constructed exclosures and )
some of the misinterpretations that can be obtained from vegetative re-
sponse, This is certainly true if the objective 1s to determine quanti~-
tative data on carrying capacity from these small exclosures,-as there
are several unknown factors (forage availability, snow depth, icing,
accurate enumeration of animals utilizing a site for a known length of
time, etc.) that negate obtaining carrying capacity estimates by the
classical means. These exclosures can provide qualitative information
on the effects of caribou and other animals on the range at different
intensities of grazing and use patterns, successional stages of the
vegetation protected from and exposed to grazing, and other factors
that are useful in the management of a caribou herd.

The disadvantage of the small size is offset somewhat by the fact
that they were built to provide data on the ground vegetation (lichens,
mosges sedges, grasses, and dwarf shrubs) rather than the taller shrubs
and trees and that all plots are at least 3 to 5 feet from the fence. The
effect of the fence on micro-climate has not been determined, but during
1970, when a considerable change in the vegetation was noticeable at
several of the Range Stations, there were no instances where the fence
had an obvious effect on the vegetation, Skoog remarked that at the time
of his winter examinations of the exclosures, he could not detect any
difference in snow accumulation due to the fence, In my own observations
of six exclosures in the Nome area, as well as two in the Selawik and
Kobuk Valleys, I have not noticed any indication that the fence influences
snow depth, melt, runoff or growth of the vegetation,




One of the most thorough examinations of the Nelchina range was
conducted in 1957 by a party led by Dr. Herbert C. Hanson. His ecological
reconnaissance, conducted during the summer of 1957, has been used as the
basis for delineating the Range Units and as ground work for subsequent
range studies. He presented an extensive discussion of the vegetation and
ecology of the Nelchina caribou range (Hanson, 1958). He described 11
major vegetation types and reported detailed discussions and data for most
of these types. Seventy-eight stands were examined and descriptions of
22 of these stands were published in his report. There are tabulations
of 12 additional stands (in a MS report) in the caribou files in Anchorage.
The locations of the other stands are listed but, unfortunately, these
data have not been located,

The Nelchina range was divided into 9 range units for analysis., At
the conclusion of his work he listed several recommendations for future
range investigations (Hanson, 1958). Data for most of the wegetation
types are quite complete and anyone planning range examinations should
thoroughly review his publication to obtailn a good ecological background
of the Nelchina area. Dr. Hanson used a modified Hult-Sernander scale for
vegetation analysis and developed associlatlion tables to factlitate com~ -
parison of the Nelchina range data with similar sociological studies
conducted, both in Europe and North America,

During the winter of 1957-58, two sites on the Upper Talkeetna Riyexr
and near Fog Lakes were examined to determine the area.that had been
grazed and what plants were being utilized, Again, the total area.
actually used by caribou was quite small, 0,7 percent to 2,2 percent,

In 1959, Ron Skoog further divided the Nelchina range into 15 range
units (W-3-R-13, pp. 98-124), These units were established on the basis
of vegetation types, topography and patterns of use by caribou, An
evaluation of six of the units was presented, based primarily on lichen
condition from data collected in 1957 and 1958. Skoog also ranked lichens
. according to degree of importance depending on their palatibility to.
caribou, Skoog felt that there was insufficient information available at -
that time to develop a range condition classification system, as he con-
sidered the role of sedges in the winter diet to be higher than had heen
normally considered. He did develop a lichen succession classification
(pp. 119-122). 1In 1959 there was a transition from Federal to State
management and, consequently, work was limited, Transects were agailn
examined to determine effects of caribou on winter range on the Talkeetna
River area, which appeared to be heavily used. About 6 percent of the
area examined had been disturbed. Data concerning the winter range use
was presented in Federal Aid Report W-6-R-1. The consistent small use of
the areas examined led Skoog to question whether caribou were the main
factor responsible for range deterioration, He felt that possibly natural
phenomena, such as fire, plant succession, frost action, etc., were the
chief factors.

In 1960, 24 more exclosures were constructed on major caribou
wintering areas. No attempt was made to do the .vegetation analysis that

~
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year, as construction of as many exclosures as possible was desired.
Another crew conducted a survey on the main winter range at the head of

the Talkeetna River. The survey showed that nine months of heavy use,
during three winters, by approximately 20,000 caribou had resulted in
destruction of 9 percent of the lichen cover and light grazing of an
additional 18 percent (Skoog and Krough, 1961), In 1961 and 1962 vege-
tation in the exclosures constructed during 1960 was examined. A fenced
plot and an unfenced control plot, each containing 2 meter-square quadrats,
were established at each Range Station, The vegetation was analyzed by the
modified Hult-Sernander method recommended by Dr. Hanson. The data were
not presented at that time, due to lack of comparative information, All
vegetation readings from the exclosures are presented in this report.

The exclosures were examined and maintenance performed where necessary

in 1962, It was apparent that moose and frost action were going to he the .
biggest problems necessitating frequent checks of the exclosures. Moose -
have been found to be one of the chief causes of destruction of exclosures,
based on examinations conducted since their construction, dand also in
exclosures within the range of the Arctic caribou herd (Hemming and Pegau,
1970). .

A project, that had been delayed several times, to determine.the
distribution of the major plant communities, was achieved in 1963. During
the fall, vegetation assumes its autumnal colors and certain species have
very distinctive colors. This enables the rapid determination of yegeta«
tion types by an aerial survey. . The data were presented by Skoog (1964)-
and were tabulated for statistical analysis with the results to be pub-.
lished. However, to date, the statistical analysis has not been undertaken.
Range work in 1965 was limited to repair and maintenance of the exclosures.

Stations 1-15, which were established in 1955 and 1956, were re~
examined in 1966. Quantitative comparisons were not attempted until the .
data could be examined by a range ecologist, The readings obtained in
1966 are presented in this report, However, this does not include. the
line-point method utilized, as it did not appear to be similar to the
method utilized in 1955 and 1956 when the vegetation was first examined,
Glenn (1967) stated that there was not a noticeable difference between.
the fenced and unfenced plots at that time, He felt that It would be '
difficult to attribute any change in the condition of vegetation to
animal use, as he was uncertain that the exclosures were in fact repre-~
sentative. Some of the exclosures were photographed in 1967 and.the
vegetation in permanent Quadrats 32 and 33 were analyzed. Range work
was then postponed until a review could be made of what had been' aca0m~

,plished and a suggested- program for further study. developed.

TECHNIQUES USED

During the 1953 and 1954 range survey, vegetation was analyzed by
placing transect lines in stands that appeared to .be typical of the range
site as a whole, Random transect lines were laid out and within meter-
square quadrats the vegetation was visually estimated to determine.the '
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plant cover by specles or group., Approximately 16 meter-square quadrats
within a mile were examined. In every tenth quadrat, the vegetation was
clipped to ground level, sorted by species, alr-dried and weighed to
ascertain the forage production for each location. A total of 65
transect lines, which included 1,068 meter-square quadrats of which 122

; were clipped to determine forage production, were examined during the
study,

The exclosures constructed in 1955 and 1956 were established in an
area that had traditionally been a caribou wintering range. These ex—
closures were in plant communities that were considered to be important
to caribou. Each station consisted of two plots measuring 5 by 20 feet,
with the vegetation in the two plots being as similar as possible. Plot
A was fenced to exclude caribou and other large animals. Plot B was not
fenced. The distance between the two plots was less than 100 yards.
Vegetation was examined by a point quadrat method where a minimum of five
equally spaced lines were placed parallel to the long axis of the plot.
Each 20-foot line was divided into 100 equally spaced points .2 of a foot .
apart. All plants that were intercepted by a pinpoint descending from -
each point were recorded. Each species was recorded once at each sapple .
point., The height of shrubs at each point was noted and all plants were
recorded by species or major groups. Data was then tabulated as percent -
coverage by the plant species or groups and frequency of occurrence. It
is presented in Federal Aid Report W-3-R-11, pp. 130-131. Black-and-white
photographs of the vegetation were taken in each plot. Unfortunately,
black-and-white photographs do not permit distinction of the species as -
well as color photographs. It ia recommended that color f£ilm be used in

“the future, ' S X

i S The following formula has been used by Hanson (1950 and 1951) and
- Pegau (1968a) to determine the.speciea-compositiony -~ .

L~

/t Total intercepts for a specles x 100 - bére ground
. Total intercepts all vegetation o -

i

N It gives a more accurate indication of plant cover, as it is multi-
. plied by the percent of herbage coverage. The above formula has BHeen

used to retabulate the data of 1955 and 1956 and results are presented
herein, with the discussion of each Range Station. With the method used
for analyzing data presented in Federal Aid Report W-3-R-11l, bBare ground
was considered on a percentage with all other species, rather .than heing
subtracted from 100 to give the actual plant coverage, This method tends
to overestimate total plant coverage, since more than one fntercept of
the vegetation can be recorded at one point. Over a total of 100 hits .-
usually are obtained which leads to an overestimation of the cover.

Hanson (1958) was the first to recommend that the line-point method
not be used for permanent quadrats., Pegau (1968a) conducted several
. studies utilizing vartous methods of recording vegetation in line-point
S ﬁ\;\ —quadrats used on the same transects., Twenty permanent line-point ' -
transects were delineated in heath, willow and meadow stands. The.

.
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transects were examined and then reexamined four days later, in early
August, to determine if the same readings were obtalned. On the second
reading, tabulation of the total vegetative cover differed from the first
reading by -11 to +19 percent with a mean of 3.25 percent., This means
that the procedure alone accounts for a varlation that ranges from minus
11 to plus 19 percent of the previous reading, Some of the causes for
these differences were that shrubs might be the only plant hit during

one of the readings, if the tape was then displaced by 1/4", the pin
could descend through the same shrub without hitting a leaf or stem, and
could then hit bare ground underneath the shrub, This would cause the.
amount of bare ground recorded to increase by 1 percent with a corre-
sponding decrease in plant cover recorded. It was found that the dis-
placement of a line by a 1/4" or more often caused an apparent change in
the specles composition, On tundra, which is resilient particularly
where there is a large moss layer, the entire moss layer would be moved
towards wherever the investigator stepped. The line~-point method does -
not appear to be a useful technique for permanent quadrats, although it
could be used for determining botanical composition in an area. However,
some caution should be exercised, as Goodall (1952) and Greig-Smith (1964)
report that the angle, size, distribution and number of pins and the angle,.
width, and length of leaves, life form and growth form of the planta all
effect the accuracy of an estimate when a poilnt quadrat method is used, ..

In the 1957 ecological reconnaissance of the Nelchina caribou range
by Hanson, he utilized a modified Hult-Sernander scale for estimating
cover of each species in meter square quadrats. The scale is as follows

= Vegetation covers less than 1/16 of the square meter

= " hetween 1/16 to 1/8 of the square meter
= " 1 1/8 to 1/4 "

- " " " 1/4 tO 1/2 1 n 1] 1"
- 1] tr i) 1/2 tO 3/4 '“ " 1] "
= ” " 1" 3/4 to 4/4 n " 1t "

[=a TRV BF ROV SO

e Ten, meter~square quadrats located in a typical part of each stand
fo were used for the analysis. Stands were described by association tables’
= and general features of the vegetation were noted. Among the charac-

teristics examined were numbers and kinds of species present, total

cover, cover of species according to the Hult-Sernander scale, frequency,

height, wvitality, life forms, constancy and dominance, The slope, ex~

posure, altitude, soll moisture, drainage, condition of the yegetation, -
: effects of carilbou and other animals, frost adctlon, solifluaction, ‘

e invasion of species, successional status, and other features were rew

corded. Most stands were also photographed in color and black-and-

- white. Soll profiles were examined and the pH was determined by

personnel at the Alaska Agriculture Experiment Station. Numerous plant -

specimens were collected for positive identification and most are now .

deposited in the Anchorage herbarium. This is one of the most extensive -

collections of plants from the Nelchina range and most have heen

o identified by recognized authorities,

In the summer of 1958; Skoog (1959) examined several transectsa to:

it
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determine lichen distribution and condition and to measure utilization
by caribou. Lichen cover and height were recorded by species or groups
from square-meter quadrats., This lead to formation of a system of
classification according to palatability and growth form (Federal Aid
Report W-3-R-13, p. 100). Transects were spaced 1/2 to 3 miles apart
and located in vegetation that was characteristic of the area. Two,
meter-square quadrats separated by 100 feet of measuring tape were laid
out, The amount of ground disturbance by caribou, other animals, frost
action, etc., along the 100' tape was recorded in tenths of a foot. The
data from these studies, plus that obtained by Hanson (1958) were used to
delineate the 15 range units.

Winter utilization of the Talkeetna River basin, which had been
extensively utilized by caribou, was investigated to determine plant
associations utilized by caribou. Aerial reconnaissance flights were
made periodically to determine the most extensively used areas, then
on-the~ground examinations using 10, meter-square quadrats spaced 20
meters apart, were run across the main portion of the area that had been
utilized. Within the quadrats the area of each caribou feeding crater
was recorded in square meters and the plants occurring in each quadrat
were listed by specles. Data on the vegetation type, elevation, snow
depth, and plant condition were also noted.

The vegetation in exclosures constructed in 1960 was examined by
the use of four quadrats, each one square meter 1in size. .The exclogure
\slze was the same as those built in 1955 and 1956. Vegetation in each
quadrat was analyzed by the Hult-Sernander scale and a complete de-
scription of the stand was recorded, .

During the fall of 1963, the distribution of major plant communities -
in the Nelchina range was determined. The technique 1s described on
pages 3 and 4 of Federal Aid Report W-6-R-5 and is herein presented. The
autumnal color change of vegetation results in these communities being
readily discernible from the air. For example, willow leaves (Salix spp.)
turn bright yellow and shrub birch (Betula glandulosa), reddish brown.
Thus, the willow-lined drainages stand out consplcuously amongst the
shrub birch stands. First, the east-west and the north-south base lines
were established, using U. S. Geological quadrangle maps. Twenty-mile
segments were designated along each base line and each segment was divyided
into 20 points, each one-mile apart. In each segment one of the 2Q pointa -
was chosen by use of random numbers, as the starting point for a transect
lying perpendicular to the base line. These transects were drawn on maps -
of the Nelchina area (scale 1:250,000) and were flown by two Department of
Fish and Game personnel in a Supercub. As the observer flew along the
transect he recorded the vegetation type occurring every 15 seconds at a
point on the ground determined by sighting along two fixed points on the
airplane. The two sets of data so obtained, north-south transects and
east-west transects, provided a quantitative measure of the distrubution
of the major plant communities. The time of passing certain land marks -
was recorded on the maps in order to provide a measure of true ground
speed and so permit the actual plotting of each point on the map. Thus,
to a certain extent, the actual locations of the major communities were
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determined as well, Transects totaling 3,582 miles were flown and 9,442
sample points were obtained during the analysis. The data are presented
in Tables 4~8 in Federal Aid Report W-6-R-5.

In 1966 the first 15 exclosures were reexamined and vegetation
analyzed by both the line-point method and the modified Hult-Sernander
scale, Unfortunately, the description of the procedures used in the
line-point method are no longer in the files. In analyzing the data, it
became apparent that the technique was somewhat different than that which
was used in 1955 and 1956, when the exclosures were first examined. The.
data could not be accurately interpreted by myself to allow direct com-
parison with the previous data. Correspondence with McGowan, who was the.
principal investigator, indicated that both overstory and understory were
recorded in 1966 so that a plant species could be hit more than once at
each location, and bare ground could be recorded, even though a plant -
species in the overstory was recorded at the same point.. Until.the exact
procedure that was used in 1966 has been determined, analysis of that -
particular data will be deferred, It is presently in the files,

During 1967 the vegetation in Range Stations 1, 2, 4, 5, 11, 12 and
13 was photographed using black-and-white, color, and infra-red color
film. This was a trial examination of infra-red film and appeared to
have some potential for identifying species, due to their distinctiye .
colors.,

In the summer of 1970, 33 of the stations were reexamined and the
vegetation analyzed according to the Hult-Sernander scale. Five stations
were examined in 1971 and the readings are included, All preadings, ex~
cept the 1966 point quadrat methods, are presented In. thia. yreport.:

RUMEN ANALYSIS

The analysis of caribou rumen contents have been attempted sporad-
ically since 1953. Several problems have been encountered, the principal
one being that the major portion of each rumen sample is composed of
plant fragments that have been too small to identify. OQne of ‘the firat
attempts to examine a large number of rumens was #n 1953 hy Chatelain,
(Federal Aid Report W-3-R-7). The 38 rumens were collected in the fall
and the identification of plant species was restricted to the larger
fragments. Lichens, grasses, sedges, willows and shrub birch constituted
90 percent of the material identified. In 1954, 88 more .rumens, collected
in the fall, were examined and a good narrative of the results were pre=-
sented by Lensink (1954)., Again lichens, grasses, sedges, willows and
shrub birch were the principal items identified.

In 1957 and 1959, Allen Courtright reviewed caribou rumen analysis
and the problems associated with obtaining representative data. He
demonstrated several trends in which procedure influenced the various
plant groups that could be identififed according to the size mesh of the
screen being used to separate the samples. A technique was not developed

10




that enabled the identification of the bulk of the sample, that being the
small fragments, Although a '"good" technique of caribou rumen analysis
has not yet been developed, the findings of Courtright, 1957 and 1959,

can be summarized to a degree. Shrub birch and blueberry occur in rumens
throughout the year and willows may be important in the summer. ‘Dryas
octopetala occurs rather commonly in most rumen samples. Lichens of the
genus Cladonia are the most heavily utilized followed by members of the
genera Cetraria and Stereocaulon. Recent literature describes a technique
in which the plant cells are identified with .the aid of a microscope, All
plant material is ground to a uniform size and placed on a microscope
slide, then the fragments are identified. Myers and Vaughan (1965), Ward
and Keith (1962), Williams (1962), Hayden (1966), Malechek (1966), Sparks -
(1968) and Sparks and Malechek (1968) described the technique. The
technique merits serious consideration because it w0u1d provide a method
for identifying the bulk of a rumen sample, 0

THE NELCHINA RANGE

Skoog (1968) and Hanson (1958) have presented extensive descriptions
of the Nelchina caribou range. In this report, an abstraction of these
is presented. For more detailed descriptions, Skoog (1968) and Hanson
(1958) should be reviewed. The Nelchina range encompasses about 17,500
square miles. It is bounded roughly on the south by the Glenn nghway
and the Tazlina and Matanuska Rivers., On the west, the Alaska Railroad
and the Lower Susitna, Chulitna and Upper Nenana Rivers form the boundary.
The north boundary is approximated by the summit of .the Alaska Range,
and the east by the Copper River and eastern drainages of the. Chiatochina
River. Skoog (1968) described the terrain as,

"varying from spruce-covered lowlands and basins with

numerous lakes and streams, to long, gentle, bush-covered
slopes of scattered hills and foothills, to alpine sedge-.
meadows and tundra, to steep rugged mountains. The intricate: .
drainage system produces an espectally complex physiographyy
with wide variations in elevation, slope, and expoaure

The Nelchina caribou herd has normally remained within these boundaries

but there has been extensive use of the area to the northeast and north-.
west since the early '60s which has continued to the present. A detailed
discussion of the topography and climate is presented in Skoog's thesis -
(1968) and is not reiterated here.

The principal caribou habitat lies above timberline in elevations -
between 3,000 feet and 5,000 feet, Because the Nelchina range has such
varied topography, a multitude of mitcro-climates exists, One factor of
particular importance is wind, which can influence caribou distribution
during the peak period of flying insect harassment —- summer months.
Caribou seek out areas with some wind which aids their attempts to avold
the insect torment. Snow conditions, of course, would be quite varied and
the depth of accumulation, as well as icing and layering, determines which

11
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areas can be utilized during the winter months. Little information has
been obtained about snow conditions, distribution of snow accumulations,
etc., and a realistic appraisal of carrying capacity would be erroneous
without accurate information concerning the snow cover distribution. The
value of the multitude of habitat conditions is amply presented by Klein
(1970a and 1970b). He demonstrates several factors that enhance the nu-
tritive quality of range by causing the vegetation to reach its greatest
nutritive quality over a prolonged period. He also describes how reindeer
and caribou can obtain a progressively better quality diet., Their feeding
habits enable them to select the highest quality forage available on the
range.,

Vegetation of the Nelchina range is very similar to other tundra and
taiga regions in the northern hemisphere. Black and white spruce occur
throughout, at elevations below 3,000 feet with scattered trees extending
to 3,500 feet, The largest area of spruce cover occurs in the southeastern
quadrat in the Lake Louise Flat area. Interspersed among the spruce com-
munities are stands of aspen-poplar, meadow, water sedge and bog. Shrub
birch is the co-dominant with spruce at elevations between 3,000 feet and
3,500 feet, Willows occur on most drainages, fescue grass is commonly
found in association with the shrub birch type. The heath type is normally
found above timberline and 1s a very important yegetation type in.the
ecology of the Nelchina herd. Heaths usually occur from 3,000 feet upward
on dry well-drained sites. The meadow type occurs on sites with poor drain-~
age up to considerable heights in the mountains; however, the majority
occur below 4,000 feet,

Hanson (1958) considered eleven vegetation types in his report, and
Skoog later modified this to include 12 types, which are the designations
used in this report. In an effort to consolidate and facilitate cquari-,
sons of all vegetative studies on the Nelchina range, the different names
used by the principal investigators are Presented in Table 1. Also listed
are the names of community types that are used throughout this report and
which are compared with those of Hanson's and Skoog's. This report follows
primarily the nomenclature suggested by Skoog, with a few minor changes,
The principal one involves converting his dwarf birch type to shrub birch,
as this is the common name of Betula glandulosa, which is the principal
constituent, rather than Betula nana, which is dwarf birch. Shrub birch .
is more descriptive of the growth h form of birch on. the Nelchina range..

1. The Spruce Type

Black (Picea mariana) and white spruce (Picea glauca) occur throughout
the Nelchina range below 3,000 feet with white spruce occurring on well
drained soils and black spruce on poorly drained soils. The topography
within spruce stands is usually level, but they also occur on gently sloping
lands and occasionally on steep slopes near rivers. Heaths occur scattered
throughout, as do some lichens. Fire has been a most important component -
of the ecology of the spruce communities, being responsible for several
successional stages. Vegetation cover usually ranges from a 97 to 10Q. per-
cent within the community, A thick carpet of mosses and lichens is .quite.
often found and vascular plant conetants (aspecies ‘occurring in 8Q percent -
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Table 1, Designation of plant communities within the Nelchina range
as used by different investigators.

This Report Hanson (1958) Skoog (1968)
Spruce Spruce Spruce
Shrub birch Glandular birch Dwarf birch
Heath o ~ Dwarf heath ahrub Heath
Willow *Willow Willow
Meadow Alpine meadow Meadow
Water sedge \ Sedge Water sedge
Fescue grass Fescue Altal Fescue, fescue grass
Bluejoint-grass - Bluejoint grass
Bog A Bog Bog
Aspen-poplar Aspen Aspen-poplar
Alder : - Alder
White birch - ’ White birch

13




Tape féf (8) nef Ma, (J ..........

i]} :VV" ¢ {\) oooooooooooooooooooooooooo e

U Thy ciiiiiiananas
1 R 1
Double Space .vvvi.. Sivgrle Space v.oaveas

of more of the stands) include shrub birch, blueberry (Vaccinium
ulxglnosum), cranberryi narrow-leaved Labrador tea (Ledum decumbens),
crowberry (Empetrum nigrum), Salix pulchra, felt-leaf willow (Salix
alaxensis) cloudberry’ (Rubus chamaemorus) and coltsfoot (Petasites

spp.). In those stands examined by Hanson, lichen cover averaged 3.1,

the plants usually being 1/2 to 1 inch tall and matted on polygon

centers, Taller forms occurred in depressions, but often they would be
unavailable for winter use because of snow accumulation. .The principal
lichen species were Stereocaulon spp., Cladonia arbuscula, C. rangiferina
and the funnel form Cladonias, such as C. coccifera and C. pleurota.
Peltigera aphthosa and Nephroma arcticum occur in more moist sites.

Caribou utilize the spruce type primarily during early winter, feeding on
the fruticose lichens and some of the vascular plants, particularlyfsedges
in the bog and water sedge type which occured scattered throughout the
spruce type. Hanson considered the range condition, based on lichena, as
usually rating poor with a few stands that rated as high as good. Several
successional stages in the spruce type contribute to a diversity of speciles,
soil conditions, and plant growth., Historically, this type has been gne of
the most important areas for wintering caribou herds and has- provided
considerable forage.

2. The Shrub Birch Type

‘The shrub birch community is one of the most prevalent plant associ~
ations on the Nelchina range and is found in a wide variety of habitats.
It has a wide tolerance to moisture, temperature and substrate conditions.
Usually it is the dominant type on burned ranges within the spruce type
and is the major type between 3,000 and 4,000 feet. The height of these
shrubs is usually between 1/2 to 6 feet and the demnsity of the principal
species (shrub birch) varies considerably. Constants in this type in-
clude shrub, blueberry, cranberry, narrow-leaved Labrador tea, crow-
berry, Salix.pulchra, and Festuca altaica. Hanson found that mosses
averaged 3.7 in cover while the lichens averaged 4.4, Lichen height
- ranged from 1/2 to 2 in. in heavily grazed stands and 4 to 6 in. in lightly
grazed areas. Dominant species included Cladonia rangiferina, C. alpestris.
C. arbuscula, plus a wide diversity of other species. Hanson rated the
shrub birch type for winter range condition from excellent to fair and for
spring or summer use from good to fair, with the overall range condition
as good, Skoog states that in the summer the leaves of shrub birch are
avidly eaten by caribou. However, within this type, lichens are the
principal winter forage; due to the density and height of the shrub birch,
most of the understory vegetation is unavailable in late winter because of
deep accumulations of snow. Skoog felt it was resistant to grazing and
thus, a good indicator of caribou-range relationships.

Hanson (1958) stated that deterioration of the shrub birch type was:
characterized by compacting and disintegration of the lichen-moss layer,
decumbent short growth and the shattering of lichens with the formation
of moss pedestals and breaking of moss hummocks which expose roots and
the lower branches of shrubs. Pieces of shrub branches are scattered
about with numerous nipped branches. The presence of caribou trails is
followed by a change in the species composition of mosses and lichens.

14
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Deterloration can occur rapidly with two or three years of heavy use.

As heavy use continues, the taller lichens, such as Cladonia alpestris,

C. rangiferdina and C. arbuscula, are replaced by shorter and more decumbent
forms, such as-C, gracilis C. deformis, C., cornuta, C. gonecha, Cetraria
spp. and others., Mosses, such as Pleurozium schreberi and Hylocomium
splendens, are replaced by Polztrichum Spp., Rhacomitrium lanuginosum and
Dicranum fuscescens. Hanson further describes several intermediate stages
of pléﬁ? succession in the shrub birch type.

3. The Heath Type

Heath occurs primarily above 3,000 feet. It is widely distributed,
usually occurring on well-drained, rocky, or gravelly soils, often in close
association with the shrub birch type. This community tends to replace
the shrub birch type in the more xeric sites. An alpine dryas type, gen-
erally considered in most alpine vegetation studies, was not delineated by
elther Hanson or Skoog and is not included in this report. ‘From. the air,
it 1s extremely difficult to differentiate the alpine dryas from the heath
type and, accordingly, the former has been consolidated with the heath
type. Dryas octopetala becomes the dominant plant and usually occurs on
very dry, rocky soils above 4,000 feet., Within the heath type dominant
species include: blueberry, cranberry, crowberry, narrow-leaved Labrador
tea and Cassiope tetragona. Hanson described three subtypes, based mainly
on drainage and soil stability. The mosses were not as abundant (cover of
1 to 4,8), nor as tall in the heath type as in the spruce or shrub birch
types. Lichen cover was usually good (2.2 to 6,0), and heights ranged
from 1 to 4 inches, As lichens are a particularly important component of
the caribou's winter diet, and since this type 1s one of the most accessible
to caribou in the wintertime, it is especially important to the Nelchina
herd. It is vulnerable to overutilization because of the shallow soil
development and erosion resulting from wind and animal use once the vege-
tative mat is disrupted.

In a severely disturbed plot of the alpine dryas type near Unalakleet,
recovery after nearly 40 years was only minimal (Pegau, 1970b). Hanson
considered the successional order of species for the heath type to be
Alectoria spp., Cornicularia divergens and Stereocaulon paschale followed
by Cetraria nivalis, C. cucullata, Cladonia arbuscula and other species,
and finally by C. alpestris and C. rangiferina which become dominant.
Range condition usually rated excellent for winter use because of the
abundance of lichens and the presence of several heaths and sedges. The
low shrubs and normally thin snow cover increase availability to grazing.
Heavy use of this vegetation type leads to rapid deterioration; recovery
is slow.

4. The Willow Type

Willows are common throughout the Nelchina range, usually occurring
along streams, lakes, other drainageways and depressions. Felt-leaf
willow is most prevalent along the border of streams and on disturbed
sites. Salix pulchra is usually found with shrub birch and S, scoulériana
with aspens (Populus tremulofdes), S. pulchra, S. barclayt and S. lanata,
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usually occur on poorly drained areas. Willows range from prostrate forms
to small trees. Numerous other plants are interspersed and the soil is
relatively unstable. Willows are able to survive fire and produce new
shoots in a comparatively short time. Forbs are numerous in the willow
type, as well as some grasses, particularly Calamagrostis canadensis and
Festuca altaica. '

Mosses are numerous, especially on damp sites and can occur to con-
siderable depth in the understory. However, forage lichens are usually
scarce, Willows are very important forage plants for both caribou and
moose as they provide the first major sources of green vegetation in
the early summer. It i1s an important component of the summer range but
almost entirely avoided in the winter by caribou. However, it is a very
important winter type for moose, ‘

5. The Meadow Type

The meadow type consists almost entirely of herbaceous plants and
mosses. Shrubs and lichens are scarce, It occurs sporadically below
timberline near lakes and ponds. Principal species irclude Carex
aquatilis, C. saxatilis and Eriophorum angustifolium, with several other
grasses and sedges. In higher elevations and in drier conditioms, the
dominant species of sedges usually are Carex bigelowii, C. membranacea, r
C. misandra and C. scirpoidea. The meadow type is an important year
Tound forage producer and its value as winter foraga has - probably been
underrated.

6. The Water Sedge Type

This type occurs adjacent to the several hundreds of ponds and lakes
that are scattered throughout the Nelchina range, especially in Range
Unit 13. Carex aquatilis is the dominant plant, often forming almost pure
stands, but occasionally intermixed with some of the cotton grasses
(Eriophorum spp.) and C. rotundata. The water sedge type may.occur in a
narrow zone around the periphery of the lakes. It grades fnto the bog
type in some areas. It is important as fall and early winter range,

7. The Fescue Grass Type

Large grass tussocks, herbs, and willows give this type its distinc-
tive appearance. It is usually found on level to gently sloping land at
elevations of 3,000 to 4,300 feet, often occurring between shrub birch and
willow stands, Fescue appears to invade mineral soils and disturbed sites
replacing mosses, lichens and shrubs. After the tussocks-are established,
mosses fill the Interspaces and then forbs, shrubs and lichens become
established on this turf, Constants include Carex montanensis, Artemisia
arctica, Anemone narcissiflora, Antennaria monocephala, Salix pulchra, S,
reticulata and cranberry. Fescue occurs on essentially the same aubatrates
as the shrub birch and at similar elevations, but is restricted to the
level, gently sloping lands.

The similarity of the soil profiles makes it difficult to determine
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the key factors which determine whether the site will be covered with
shrub birch or fescue grass. Mosses are abundant, cover of 4.0 to 6, and
form layers of 1 to several inches thick. Hanson found that lichen
density varied from .5 to 3.6, but was usually scattered in distribution,
The fescue type serves primarily as a spring and summer range because of
the variety of herbaceous plants, It rates poor as winter range because
of little lichen cover. However, robust lichens occasionally occur in
this type and Skoog considered it more important as a winter range than
was indicated by Hanson,

8. The Bluejoint Grass Type

Bluejoint (Calemagrostis canadensis) is widespread, occurring pri-
marily on severely disturbed areas and on open well drained sites below
timberline., In several parts of the western portion of Range Units 1Q
and 14, it forms pure stands. Usually it is an early successional specles -
that is relatively transitory. The caribou utilize it somewhat in early
summer, before the grass becomes mature, otherwise very little use is -
made of the type,

9, The Bog Type

A very thick moss mat, usually Sphagnum spp., is characteristic of
the bog type, The bog type occurs in poorly drained areas and usually -
is hummocky with a large moisture content in the moss substrate, Perma-
frost usually is near the surface. Other vascular plants are usually
scattered throughout and consist primarily of bog rosemary (Andromeda
polifolia), cloudberry, and some of the heath shrubs. The sedges, (Carex

igelowii C. rotundata, Eriophorum vaginatum and E. angustifolium), also
occur throughout in the bog type. Lichens are very limited in the bogs,
but where they occur, the fruticose types will often be in very large
clumps, In general, there is 1little lichen forage and, therefore, this
type 18 of relatively little importance to caribou.

10. The Aspen-Poplar Type

The aspen-poplar type usually occurs below 3,000 feet on well drained
hills or where the soil has a high sand, gravel and stone content. It
usually represents one of the secondary successional stages following
fire, Skoog (1968) states that, "although both frequently occur together,
‘one usually dominates the stand: quaking aspen (Populus’ tremuloides) on
well drained forest soils, particularly along south facing slopes; and
balsam poplar (Populus balsamifera) on the shallow gravelly soils of
stream beds, flood plains, alluvial fans, glactal moraines3 and e&kﬂra
and rocky substrates on disturbed slopes.

Aspen usually invade burned areas and poplar occurs as a ploneer
species, Shrubs usually form the understory and mosses may be abundant,
However, fruticose lichens usually are scarce. The stand provides very -
little caribou forage, but it can be important for moose.

17




Tapr .(’f . (3) .o Ref Mo 5. ..........

Tn iCi ;{:‘« o R R R R R

..............

1 e 01.01 25 ............................
T’]

Adjust oo I
Double Space +....... Single Space cooee.es

D I R
/

11, The Alder Type

Thickets of alder (Alnus spp.) occur throughout the Nelchina range,
primarily in the western portion below 3,500 feet. Alders usually occur
on rocky substrates or on steep slopes. Very few plant species occur in
this type and, quite often, only the alder is present. Caribou almost
completely avoid the alder type as alder is apparently unpalatable, The
dense, extremely tangled growth form of alder makes movement through alder
thickets difficult, Snow becomes very deep :during the wintertime., Skoog
did report an observation of caribou eating dried alder leaves during
one winter.

12. The White Bi;ch Type

White birch (Betula papyrifera) occurs sporadically on the Nelchina
range, but 1s most common in the far west. The understory is similar in
specles composition to that in the spruce type, on well drained sites.
Mosses and forage lichens are usually much less abundant than in the
spruce type and there is little use of this type by caribou.

The Dryas-Kobresia and mountain sage types of Hanson have very
limited distribution and are not considered a major type on the Nelchina
range. The largest single type that is not represented in this report
is the alpine Dryas type which can be recognized easily from the ground
but, unfortunately, becomes almost indistinguishable from the air. Further
vegetative analysis of the Nelchina range may include separation of the
alpine Dryas from the heath type, where it 1s presently lumped, Hanson
did not use the alder, bluejoint grass, or white blrch types, as they
occur primarily in the western portion of the range in a region that he .
did not investigate, They occur in large enough stands and are important
enough to enumerate, although they are of relatively minor importance as -
a major forage producing type for caribou.

The spruce type is dominant, comprising about 30 percent of the
total land cover of the Nelchina range. It is followed by shrub birch
and heath types, which together occupy about 29 percent of the Nelchina
range. Skoog (1968) states, "of the total range, approximately 18%

supports no vegetative growth (i.e, as represented by the .
major vegetation types). Another 4% consists of vegetattion
types not utilized by caribou (Alder, aspen-poplar, blue-"
joint grass, and white birch). To this add a 12% figure

for burned areas, and it becomes evident that about 1/3

of the range furnishes little or no food to caribou, The |,
area of most importance to the Nelchina herd totals about
12,000 square miles. This is a figure which seems most
appropriate for discussing carrying capacity."

With the recent shift of the Nelchina herd outside of the.''normal’
boundaries during winter, a carrying capacity figure would he unrealistic,
based on current knowledge. There is no information of the vegetatiVe .
types outside of the fifteen range units,:
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Several vegetation studles have included unidentified plant speci-
mens which are usually given a number and all references to the species
are by that number. Unfortunately most of the herbarium specimens have
not been relocated so that identification af the original speciles cannot
be definitely determined. However, from the 1955-56 studies there are
o small collections of lichen specimens in the herbarium and. these have

been identified as follows:

" 1955 1956

" Cladonia amaurocraea
.~ Cladopia arbuscula

AIal Cetraria nivalis
ATa2 Cetraria cucullata and
C. islandica ‘

N ot

AIb2 Cladonla rangiferina 3. Nephroma arcticum
AIb3  Cladonia rangiferina 4, Stereocaulon spp.
Ale Stereocaulon spp. 5, Cladonia (funnel-~form)
Bl Cladonla amauroccraea 6., Cetraria islandica’
N ) 7. Cladonia crispata
8, Cetraria nivalis
9. Cetraria richardsonii
10, Dactylina arctica’

On data sheets of the range examinations conducted in 1955, AIb3 is

- referred to as Sphaerophorus globosus; however, the sample that is in the
herbarium 1s a specimen of Cladonia rangiferina. In 1970, those stations -
where AIb3 was recorded to have occurred in 1955, were reexamined,
Sphaerophorus globosus was usually totally absent however, Cladonia
rangiferina was usually abundant. Apparently they were separating a
darker form of Cladonia rangiferina rather than a specimen of Sghaero—
phorus globosus as AIb3.

To minimize confusion, I have taken the liberty of changing all
references of Cladonia sylvatica in prior studies to C. arbuscula, which .
is now the accepted name. And I have also used the vegetation type
designation I have proposed, even in direct quotations from Hanson- or
Skoog.*

Hanson noted that most of the birch on the Nelchina range was Betula
glandulosa rather than B. nana, as it had often been referred to in pre-
vious studies. Betula glandulosa was the most common form encountered by
Skoog and myself, although Betula nana surely occurs at the higher eleva-
tions, The two species commonly form hybrids. For the management studies
of the Nelchina range, it should be considered one species, Betula
glandulosa, -

There have been several specimens of grasses and sedges that were
unidentified and supposedly in the herbarium, These have not been re~
located so I have followed Dr. Hanson's designations on species identi-
fications for most of these stations. I have tried to consolidate the
species, based on Dr., Hanson's identification, but some sedges and
grasses from 1955, 1956, 1961, 1962 and 1966 may have been different
than those indicated. I have tried to consolidate the species by their
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best identification. Skoog (1959) developeéd a grouping of lichens
according to their palatability and/or growth form to which he refers
" throughout some of his studies. They are presented in Table 2. These
will be referred to occasionally in this report. He also developed a
table of stages of lichen succession which he considered more appropriate
than trying to determine range condition based on lichens alone and,
therefore, it is presented in Table 3, since. the stages are referred to
occasionally in this report and they provide a good understanding of some
of the successional stages of lichen condition.

RANGE UNITS

The Nelchina caribou range is too large and varled to discuss as a
single entity so Skoog, in 1959, divided the range into 15 range units -
based on topography, vegetation, use patterns, and other characteristics
(Fig. 1). All vegetation analysis conducted on the Nelchina range are
herein reported according to the various range units. A discussion of the
vegetation in each range unit is presented. Skoog (1959, 1968) presents
detailed descriptions of the topography, vegetation, boundaries and
history of caribou use for each range unit. A brief summary of each
range unit is included herein. For detailed descriptions, Skoog (1959,
1968) should be reviewed. o

Table 4 1s taken primarily from Table 20 of Skoog's thesis (1968)
which shows the seasonal distribution of the Nelchina caribou herd by
range units during the last several years. It has been updated by in-
clusion of information from segment reports, for the years 1965-70, As -
can be seen in this concise tabulation, calving almost always occurs in
Range Unit 12, with occasional occurrence in adjacent units. The summer
movements are generally into Range Unit 5 (the Deadman Lake area), with
continued use being made of Unit 12, Thereafter the caribou shift around
to the winter range, primarily in the Talkeetna Mountains Unit 1 and in
recent years outside of the '"normal" Nelchina range near the Wrangell
Mountains. Skoog (1968) presents a much more detalled description of
caribou movements in his thesis and more detailed discussion of use will
be presented with the analysis of each range unit.

Unit #1 - Upper Nemana River

This unit lies in the northwest corner of the Nelchina range. Skoog
(1959) delineates it as follows: "It is bounded on the west by the Alaska
Railroad, on the south by the Jack River, and its East Fork, on the east -
by Seattle Creek and the main stem of the Nenana River, and on the north
by the divide separating the drainage of the upper segment of the Nenana
River from that of Yanert Fork." The unit encompasses about 460 square
miles, which is approximately 3 percent of the total Nelchina range, The
altitude ranges from 2,100 feet to 7,000 feet. Seventy-one percent of
this unit lies above 3,000 feet with 60 percent between 3,000 and 5,000
feet. Skoog described snowfall as being relatively heavy, although strong
winds cause many areas of ground above timberline to be blown free of snow
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Table 2. Lichens occurring on the Nelchina Caribou Range. These are
grouped, for the purpose of range analysis, according to
their form and/or their palatability to caribou.

Group I: Fruticose - High Palatability

Cladonia alpestris Cladonia rangiferina
C, mitis C. ‘arbuscula

Group II: Fruticose - High-Medium Palatability

Cladonla amaurocraea Cetraria cucullata
C. crispata > C, delisel

C. gracilis C. islandica

C. uncialis C. nivalis

Group III: Fruticose ~ Low-}Medium Palatability

Cladonla cornuta Cetraria richardsonii
C. deformis Dactylina arctica

C. degenerans Stereocaulon spp.

C. ecmocyma Thamnolia vermicularis -

‘Group IV: Fruticose - Low Palatability (Funnel-like Cladonias)

Cladonia coccifera, etc.

Group V: Fruticose - Most Not Palatablg

Alectoria ochroleuca Cornicularia divergens -
Cetraria nigricans Sphaerophorus globosus -

Group VI: Folliose ~ Mostly Not Palatable

Cetraria chrysantha Parmelia spp.

C. spp. Peltigera spp.
Lobaria linita Sticta spp.
Nephroma spp. Umbilicaria spp.

Group VII: - Crustose - Not Palatable

Group VIII: Fruticose - Medium to High Palatability (Epiphytes)

Alectoria jubata ' Usnea spp.
Evernia spp.
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Table 3. Lichen succession stages (Skoog, 1959).

Stage I: Primary

a) DRY SITES -

Lichen Cover:
Average Height:
Dominants:

éggociated §pecig§-

b) DAMP SITES -

Lichen Cover:
Average Height:
Dominants:

Associated;Species.

Stage II: Early

a) DRY SITES -

Lichen Cover:

Average Height:
Dominants:

Associated Species:

b) DAMP SITES -

Lichen Cover:
 Average Height:
Dominants:

Associated Species:

"0 to 3,

0 to 1/2 inches.

Bare ground, crustose lichens, and funnel-
shaped lichens (Cladonia coccifera, etc.).
Alectoria ochroleuca, Cornicularia divergens,
Cetraria nigricans, Sphaerophorus globosus,
and various foliose lichens (mestly on rock).

0 to 3.

0 to 1 inch.

Sedge marsh, sphagnum, moss," crustose lichens, .
and Cladonia gracilis.

Cetraria cucullata, Cladonia degenerans, and
various foliose lichens.

2 to 4,

1/2 to 1 inch.

Alectoria ochroleuca, Cornicularia divergens.
Cetraria nivalis, and funnel-shaped lichens
(Cladonia coccifera, etec.).

Sphaerophorus globosus, Cetraria nigricans,

C. islandica, C. richardsonii, Thamnolia
vermicularis, Cladonia degenerans, C. arbuscula
and Stereocaulon spp.

2 to 4.

1/2 to 1-1/2 inches.

Cladonia gracilis, C. uncialis, C. deformis,"
Cetraria cucullata, C., delisei, and various
foliose lichens,

Cladonia rangiferina, C. arbuscula, Cetraria
islandica and C. richardsonii.
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Table 3 (Continued). Lichen succession stages (Skoog, 1959).

¢) MESIC SITES -

Lichen Cover: 2 to 4,
Average Helght: 1/2 to 1 inch.
‘Dominants: Cladonia gracilis, C. degenerans, funnel-shaped

lichens (C. coccifera, C. pleurota, C. deformis,
etc.), Cetraria nivalis, C. cucullata and
Stereocaulon spp.
Assoclated Species: Cladonia uncialis, C, cornuta, C. amaurocraea,
o ~ C.arbuscula, C. rangiferina, .Cetraria islandica,
C. richardsonii, Thamnolia vermtcularis, Dactylina
- arctica, Peltigera spp. and Nephroma spp.

Stage III: Medial
a) DRY SITES -

Lichen Cover: 3 to 5,
Average Height: 1 to 2 inches.
Dominants: Alectoria ochroleuca, Cetraria islandica, C.

nivalis, Cladonia arbuscula and Stereocaulon spp.
Associated Specles: Cornicularia divergens, Cetraria richardsonii,
’ C. chrysantha, Dactylina arctica, Cladonia
- rangiferina and C. alpestris.

b) DAMP SITES -

Lichen Cover: 3 to 5.
Average Height: -1 to 3 inches.
Dominants: Cladonia uncialis, C. rangiferina and C. arbuscula

(neither, nor both, predominating), Cetraria
‘cucullata, C, islandica, C. delisel, Peltigera
spp. and Nephroma spp.
Assoclated Species: Stereocaulon spp., Thamnolia yermicularis,’
) Dactylina arctica, Cetraria richardsonii,
Cladonia amaurocraea, C.. defarmis C.. gracilis '
and C. alpestris.

c) MESIC SITES -

Lichen Cover: 3 to 5.
Average Height: 1 to 3 inches.
. Dominants: Cladonia uncialis, C, gracilis, C. arbuscula and

C. rangiferina (neither, nor both, predominating),
Cetraria cucullata, C. niyalis, C. islandica,
and Stereocaulon spp.
Associated Species: Cladonia amaurocraea, C. cornuta, C. deformis,
i C. alpestris, Cetraria xichardsonii, Dactylina
‘arctica, Thamnolia vermicularis, Feltigera spp.:
and Nephroma spp.

23



http:eltJge.ra

l-ly\; -'-'-r- -k'- e a0 LU 4, L7V W e 0 FEETTET

B e e R R TR
Moo Los e e, Ro.oiiieiarerens
RIS I?ul-?. . yl ' 5"0 ...................
Adiuit voiiiiiiinaae Play covevenvinnnans
Double Space ........ Single Space «..0000e

Table 3 (Continued). Lichen succession stages (Skoog, 1959),

Stage IV: Late

Lichen Cover: 4 to 6.

Average Helght: 2 to 4 inches,

Dominants: Cladonia alpestris, C. rangiferina, and C.
‘arbuscula,

Associated Species: Alectoria ochroleuca, Cornicularia divergens,
B Dactylina arctica, Stereocaulon spp., Cetraria
islandica, C. nivalis, C. cucullata, Peltigera
8pp. and Nephroma spp.

Stage V: Climax

Lichen Cover: 5 to 6.

Average Height: Over 4 inches,

Dominants: Cladonia alpestris or C. alpestris and C.
- rangiferina. '

Agsociated Species: Cladonia arbuscula, Alectoria ochroleuca,
B h Cetraria nivalis and C. cucullata.
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Seasonal distribution of Nelchina caribou by

range units,

Early 1930's:

Information avallable suggests that northwest portion of range
was used extensively in winter,

Late 1930's:

Shift in winter range-use southward to Talkeetna Mts., probably
including portions of Units 12 and 13.

Early 1940's:

Shift in fall and winter range-use northward, presumably to
Units 1, 2, 5 and 6.

DISTRIBUTION AS RECORDED BY RANGE UNITS?

Year May«June ‘Jul-Aug Sept-Oct Nov-Dec Jan-Mar
1948-49 12,15 13 12,13
1949-50 12 5,12 12/5,15 13 5
1950-51 12 12,15 13,15 12/15
1951-52 12 12/5 13/5,12 13 13/12
1952-53 12 12/5,15 13/9,12 13/12,15 13
1953-54 12 5,12 5/12,13 13 13
195455 12 5 5,6 5,6 13
1955-56 12 12,15 12,1576 . 6,12,13 5,12/6,9
1956-57 12 5,12/15 5,6 5,6,9/NE 5/1,6,11
1957-58 12 5,12 5,6/13,15 5/15 11/2,5,15
1958-59” 12 5,12 5,13/11,12, 11,15/5, 11,15/1,5,6,
13 ° 13,14 . 13
1959-60 12 5,12 12,15/6 5,13/1,6 1,11/5,13
1960-61 12 | 5,9/6,12 13,15/5,11  13/5,11 5,11/1,2,13
1961-62 12 5,9/6,12  12,13/6,15  5,6,13,E 1,6,E(2,5,
11,NW,NE
1962-63" 12 5/12 '13,15/6,12  5,13/1,15  1,NW,13/2,5,
: 11,15
1963-64 12 5/12 5,13/6,12 5,13/6 1,8,E/5,6,11
1964-657°¢  1,5,12 5,12 5,9,13/6 2,6,13/5  1,N,E/5,6
26
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Table 4 (Continued). Seasonal distribution of Nelchina caribou by range units.

DISTRIBUTION AS RECORDED BY RANGE UNITS?

Year May~June Jul-=Aug Sept~-Oct Nov-Dec Jan-Mar
1965-66 11,12/8 5 6,7,13/5,9 13,E,NE/15 13,E,NE/15
1966-67 11,12/8 4,5 6,11,13/9 E,4,11,13/1 E,4,13/1,6,
6,8 8,11
1967-68 12 4,12/5 6,13 6,7,13/9,15 E,2,4,13/1,
11,15
1968-69 12 5/6 6,13/9 7,13/6 E,11,13/2,8

% Units supporting major segments of the herd; Units listed after "/". Supported
less significant numbers.

b Calving activity distributed widely. April omitted: period of major movements,
highly variable, o ' '

¢ Permanent egress may have taken place from the Mentasta area in fall of 1965.
E, NE, NW = direction of range-use outside "normal" range.
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much of the winter. As can be seen from Table 5, shrub birch and heath
are the principal vegetation types in this unit, followed by willow,
spruce and meadow, The ruggedness of this unit is shown by the amount
of bare ground (20 percent). Nonproductive areas make up 1/4 of the
unit., However, Skoog (1959) remarked that there were excellent standa
of Cladonia alpestris, 6-8 inches high, south of the Denali Highway.

In 1968 he states that,

"forage lichens are abundant in the heath and shrub

birch types, especially in the southern half of the unit.
In that section climax Cladonia alpestris (6-8 inches high)
dominates numerous heath stands to the extent of actually
suppressing the growth of associated shrubs. Lichens are
much less numerous on the northern half but sedges are
abundant, The unit as a whole contains abundant forage for
wintering caribou."

The principal vegetative studies in this unit result from the work
conducted by Hanson (1958 and unpubl.), determinations of yegetation types .-
by aerial surveys, two exclosures Range Stations 26 and 27, and two
permanent Quadrats, #32 and #33. Several vegetation stands were examined
by Hanson. He described some of the heath stands on pages 34-37 of his
report (Hanson, 1958). ‘He subdivided the type into three subtypes, A, B
and C. In A, the dominant plant, was Cassiope tetragona and in the
others the dominants were blueberry, crowberry, narrow-leaved Labrador
tea, cranberry, alpine bearberry’ (Arctostaphylos alpina) and Carex
bigelowii. Usually the subtype A was located on moderate to steep
sites which were well drained and on north facing slopes." ‘Cassiope
tetragona is often found on slopes where snow remains late in the summer,
Subtype B is the more widespread and is found on gentle slopes often with
poor drainage and active solifluction. He also delineated a subtype C,
the dominant plants being crowberry, cranberry, blueberry, narrow-leaved
Labrador tea, and alpine azalea (lLoiseleuria procumbens). These sites are
moderately steep to well drained and usually exposed to winds., Hanson
presents a good comparison of soil profiles within the three subtypes.
Lichen cover is usually good, height ranging from 1 to 4 inches, Range .
condition was usually graded excellent for winter use because of the
abundance of lichens, especially the Cladonia species and usually there .
was a thin cover of snow so that the plants were availlable during the
winter. Hanson states that heavy use of the heath type leads to its
- rapld deterioration. Recovery is slow because the sites are exposed to
winds and sunlight, causing rapid evaporation and poor runoff retention
in stands of subtype A and C. There are four stands in Hanson's MS
Report that are not included in his 1958 report, The narratiyes of these .
stands are quoted in their entirety and the vegetation analysis: £ﬁom
Stands 60, 61 and 68 are presented in Tables 6 and 7‘

"Stand 60 - Shrub Birch

, This is located on a north~facing slope of ahout 37,
on the south side of the road about 22.5 niles east of
Cantwell, altitude 2,700 feet, Lat. 63 21, Long. 148’18’
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Table 5. Percent composition by vegetation types in Unit #1.

VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1. Alder 2.9
2. Aspen-Poplar ' 0.4
3. Bog (Heath-Moss-Sedge) -
4, Bluejoint Grass (Calamagrostis) -
5. Shrub Birch 15.0
6. Fescue Grass (Festuca) 2.2
7. Heath . 28,5
8. Meadow (Sedge~Grass-Forb) . ‘ 6.6
9, Water Sedge (Carex aquatilis) 0.4

10. Spruce _ 9.9

11. Whife Birch -

12, Willow 8.8

13. Glaci;; S ) | 2,6

14, Bare Ground 20.1

15. Water 2.6
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Table 6. Shrub birch stands, f2.5 miles east of Cantwell,
(from Hanson, 1957).

Stand No. 60 61
Number of Vascular Species in Stand 14 17
Aver, Frequ, Aver, ‘Frequ.,
Species Cover 4 Cover Z
Total Cover ) 100 - 100 -
Moss 1.9 90 4,8 100
Betula glandulosa 1.4 60 3.2 90
Empetrum nigrum v 1.4 100 1.1 80
Ledum decumbens : 1.8 100 1.6 90
Rubus chamaemorus 0.2 20 0.4 40
Salix pulchra - - 0.3 20
- Vaccinium uliginosum ' 1.3 ’ 100 2,3 80
V. vitis~idaea ‘ 1.0 100 1.0 90
Spiraea beauverdiana . - - 0.8 60
Arctagrostis latifolia ‘ 0.1 10 - -
Hierochloe alpina . 0.6 _ 50 0,1 10
Calamagrostis canadensis - - 0.8 ' - 80
Festuca altaica - - 0.1 10
Carex bigelowii 1.0 100 0.3 30
Artemisia arctica - - 0.4 40
Cornus canadensis 0.1 10 0.2 20
Lycopodium annotinum 0.1 10 - -
Pedicularis spp. N - - ‘ - -
Polygonum bistorta plumosum 0.7 70 0.4 . - 40.
Lichens 6.0 100 4.8 10Q
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Analysis was made on Aug. 28, 1957. This open Betula
glandulosa-Hedth stand, rich in lichens, is similar to the
vegetation that covers much area in Lhis reglon, alter-
nating with the taller and denser Betula glandulosa type
similar to that in Stand 61, which is adjacent to Stand 60,
The chief shrubs were Betula glandulosa 0.5-4 feet high,
Ledum decumbens 3<8 inches, Vacc¢inium uliginosum 3-8 inches,
‘Empettum nigrum 0,5-2 inches, and Vaccinium vitis-idaea.
The stand showed much similarity to Stand 57 in the Heath
type. The chlef herbs were Polygonum bistorta plumosum
and Hierochloe alpina.

The substratum was gravelly and rocky, with much
organic matter in the upper part of the profile., Frost
bolls were scattered infrequently. Living lichens and
occasional mosses, 2-4 inches thick, were underlaid by
a 1-2 inch layer of dead lichens, and beneath this was a
thin layer of partly decayed moss, Thils indicates that
organic matter in the profile was formed largely from moss
and that lichens followed the moss. The 0-~2 inch horizon
in the soil profile consisted of dark reddish brown organic
matter with little if any silt; 2-5 inches, sand and gravel
with many stones and little fine material, dark brown be-
cause of organic material from above; 5-12 inches, dark
brown sand and gravel with many stones and very little fine
material; 12-26 inches, compact, olive gray sand with much
gravel and many stones, extremely compact at bottom. The.
pH varied from 4.4 at 0-2 inches to 5.9 at 12-26 inches.
Roots were extremely numerous at 0-2 inches, the working
depth was at 14 inches.

Mosses had an average cover of only 1.9, while lichens
had the high cover of 6.0. The cover and height (up to
about 5 inches) of the lichens were evidently suppressing
mosses and dwarf heath shrubs. This seems to account for
the small number of species and the sparseness of the cover
of the species that were present. The shrub species that
were present manage to survive because of thelr continued
apical growth. The chief lichens were Cladonia alpestris,
v. ab., 3-5 inches; C. rangiferina, v. ab., 3-5 inches; C.
arbuscula, v. ab., 3-5 inches; Cetraria richardsonii freq.,
mostly in tracks left by caribou or moose; and Stereocaulon
spp. inf.-sc., The decaying moss layer at the base of the
lichens, and sufficient organic material in the soil, seem
to indicate that these are required for good growth of the
climax type of lichens. The vegetation in this stand appears
to be climax, the kind that can be expected as the final
‘stage in similar sites. This stand can be used as a standard
to measure stage of succession, range condition for winter
_grazing, and intensity of use by caribou. '

Several thousand caribou wintered in this general tegion,
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westward to Cantwell during the winter of 1956-57. This use
is indicated by scattered droppings, tracks, beginnings of
trails, a few broken moss hummocks, and some packed-down
lichens, The range condition was rated as Excellent. Large
migrations from McKinley Park through the Cantwell yicinity -
into and through this area are reported to have ceased about
27 years ago. It seems probably that this stand was heavily
used during thesé migrations, because of being on the migra-
tion route, If the stand had been heavily used at that time
the recovery has been excellent in a period of 25~27 years,"

"Stand 61 — Shrub Birch

Stand 61 is located on a north to northeast«facing slope .
of about 5° at an altitude of 2700 feet, 22,5 miles east aof -
Cantwell, Lat, 63°21', Long. 148°18% This is a fairly open.
and medium to tall Betwla glandulesa stand. B. glandulosa
averaged about 5 feet tall (2-6 feet), and some Betula
hybrids were up to 8 feet tall, The. shrubs were dispersed
as moderately dense clumps to:.scattered indliyiduals. up to.12 .
- feet apart., This stand appears to be. typical of similar-
stands on stony subsoil that alternate with more open stands. -
of shorter shrubs on sandy gravelly sites (see adjoining
Stand No. 60), These strips are about 30-60 feet wide and
extend up and down the slopes in this vicinity, '

The surface was covered with a layer, 1-4 inches deep,
of mosses and lichens; underlaid by a partly decomposed
layer of mostly moss and some lichens, with.numerous roots
in the lower part, The living and dead lichens arid moss,
with intertwined roots, formed a compact carpet.: In places
this carpet has grown over boulders, or has been pushed up
by them. The 0~2 inch horizon consisted of organic matter
with very little silt; at 0.5 to 2-14 inches the loam soil
was found between stones and boulders up to 1 x 2 x 2 feet -
in size; at 14«24 inches, sandy loam and much gravel and
stones up to 1 x 2 x 2 inches; and at 24-32 inches, sand
with much gravel and small stones, becoming very compact
at 28 inches. The drainage was excellent, but the large
‘quantity of organic matertal near the surface retained
much of the moisture. The pH varied from 4.5 to 0-2 .
inches to 5.5 at 14~32 inches. Roots were very numerous -
to 14 inches and the working depth was at about 14 inches.:

A number of speciles, including Ledum decumbens, :
Empetrum nigrum (2-12 inches high) andfSpiraea.kgggyerdiapg,
were more abundant on the lower part of the slope; while .
some, such as Vaceinium uliginosum, nsually 6-8 inches ligh, '
were more abundant on the upper part, Calamagrostis cana-
densis was scattered, Salix pwlchra 2<4,5 feet high and
several herbs were widely scattered, Mosses and lichens
were both abundant, and the basal parta of shrubs.were buried.
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in them., The chief kinds of lichens were Cladonia rangi-
ferina 3-5 inches high, very abundant, with best growth
under or close to shrubs; C. arbuscula 3-4 inches high,
abundantj C, alpestmnis, 3-4 tnches high, abundant; the last
two with best growth in openings between the shrubs,
‘Peltigera aphthosa infrequent; and Cetraria richardsonii
infrequent, The lichens seemed to be increasing in cover
and vigor, especially evident in clumps of Cladonia alpestris :
in openings. Apparently caribou have made little or no use
of this stand for a number of years. The range condition
was excellent, ' '

It appears that the site on which this stand is located
may have been a stone stripe at one time, similar to those’
at higher elevations at.the present time, The large and
small stones originally on the surface were inyaded by mosses -
and by some kinds of lichens; organic material accumulated -
between thé stones; and other species invaded, In time
fruticose lichens and heath shrubs invaded the. layer of de~
composing mosses and other vegetation, covering up.the stones,
At present there appearxs to be some suppression of heath .
shrubs by the vigorous growth of the lichens."

"Stand 68 ~ Spruce

This climax stand is in the northwestern corner of the '

- region, about 23 miles east of Cantwell, in the Nenana River
drainage basin, The altitude is about 2500 feet, Lat., 63°20',
and Long. 148°17'. The white spruce trees were moderately
dense and reproduction was occurring. The tallest trees were
60-70 feet high, somewhat taller than in Stand 54 on Tyone
River. The trees were spaced about 1Q to 30 feet apart. The.
‘surface was very Irregular with depressions as deep as 2~3
feet, often containing water. Old logs were coyered with
vegetation, especially Hylocomium splendens, forming hummocks -
a foot or more high and 5 x 8 feet in-area. The soil profile
- revealed a dark reddish brown organic layer to a depth of 4
inches. Below this horizon were horizons of dark reddish
‘brown loam (4-6 inches), very dark gray brown sandy loam

with scattered stones (6-9.5 inches), and dark gray brown

sand with silt, gravel, and stones (9.5-18 inches}., Large
stones were scattered throughout the profile below.the

organic layer. The pH varied from 6.0 to 6,1, 6.4 and 6.8 -

in the various horizons. No reaction was obtained with 20%
HC1l. Roots were extremely numerous in.the 0-4 inch: organic
layer, and the working depth was 12 inches.,

The chief shrubs, as indicated in Table 7, were Vaccinium
uliginosum, V. vitis-idaea, Empetrum nigrum and 'Ledum
decumbens, Betulajglanduiosa and Salix spp., 3-10 feet high,
‘were scattered, Forbs were sparse, but mosses .were yery
abundant, wetter spots had a. dense cover ef gedges,’ eapecxally
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Carex bigelowii. Lichens were abundant in openings that are
not too moist, but they were scarce in the moister spots and
in the densest parts of the forest, The most common kinds of
lichens were Cladonia arbuscula, C. rangiferina (both 3-4
inches high), C, gracilis, Nephroma arcticum and Cetraria
islandica. The lichens on the whole were in good condition
as there had been no deterloration by caribou, fire, or other
disturbance, Range condition (caribou winter range) was Fair
to Good.

This stand differed chiefly from Stand 54 in being moiater
and in not having suffered from ground fire, as apparently -
Stand 54 had." R o

"Stand 69 - Spruce

This is located 24 miles east of Cantwell on a southeast«:
facing slope of 5° or less, at an altitude of 2500 feet, Lat..
- 63°20', Long, 148°16"%., This stand was b uned over many years
ago, as indicated by charred wood and earth immediately be-~
neath the lichens, and by a fire scar on an 18-foot spruce
tree. White spruce trees, usually less than 10 feet tall,
were widely scattered. Betula glandulosa, 4-&.feet tall,
was fairly dense. Other yascular speciea were.mych less
abundant than usual in the Spruce type, The chief species -
were Vaccimium uliginosum, V. vitis-idaea, Festuca altalca,
‘Carex bigelowii, Artemisia arctica and Cornus canadensis,
Sali¥'gg}chra was scarce. Total number of vascular species
was 19,

Moss hummocks, a foot or more high and 1-3 feet across,
were common. Moss cover was 4,7. Rocks, pushed up by frost .
action, were scattered on the surface, Depressed frost holls -
were present between many of the hummocks. The organic layer
was one inch deep. Below this was loam at 1-6 inches, sandy
loam at 6-16 inches, and sand at 16<24 iInches, Stones were
scattered between 2 and 6 inches and were .numerous. with .much .
gravel below 6 inches. Very compact silt occurred at 24-26
inches, Drainage was excellent to 24 inches. .The pH in-
creased progressively from 4.5 at 0.1 inch to 6.1 at 24-26
inches. Roots were very numerous to 6 inches, and the
working depth was at 14 inches, The soil.conditfons
appear to have been more favorable for the: growth of her=
baceous vascular spectes than for the dwarf heath shrubs.

Lichens were usually scattered in clumps or mats.
The cover averaged 4.6, covering nearly half of the surface,
and the height was 2<4 inches, ‘

. The chief species between the shrubs were Sg:ggotaulon
spp. very abundant; Cladonia gonecha yery abundant; C,
‘arbuscula very abundaut;-igfgrﬁci is abundant;:C, pangi~
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ferina abundant; C. amaurocraea infrequent; C. alpestris
scarce; Cetrarid cucullata infrequent: c. richardsonii
infrequent; and Peltigera aphthosa frequent. Under the
shrubs Nephroma arcticum was abundant; Peltigera aphthosa
frequent, P. pulverulenta frequent. Caribou have used this
stand very 11tt1e, if any. The range condition was rated
falr to good. The bunchy nature of the lichen distribution
and the kinds of species present, particularly the sparse-
ness of Cladonia alpestris and the abundance of C. gonecha
and C. ggacilis, indicate that fire has interfered with the
succession of iichens. In recent years the rate has been
rapid.

There are two exclosures and two unfenced permanent quadrats 1ocated
in Range Unit #1.

Range Station 26: Mile 115 Denall Higpway, Heatp.gype

The exclosure was constructed in 1960 and the vegetation examined
on 9/3/62. It is at an elevation of 2,700 feet, with a 10° north-facing
slope. The stand 18 in a heath type of climax Cladonla alpestris,
according to Skoog, with the dominant heaths being narrow-leaved Labrador’
tea, blueberry, cranberry, crowberry, and Cassiope tetragona. Shrub birch
is scattered and of the decumbent growth form and is possibly Betula nana.
The lichen cover at the time of establishment was 80 to 90 percent with
excellent growth, 3 to 6 inches. Cladonia alpestris was the most common
species. C. rangiferina, Cetraria nivalis, C. cucullata and Alectoria
ochroleuca were common as well, Cladonia arbuscula was scattered through-
out. The lichens had been disturbed only slightly by caribou and this use
probably occurred during the two winters of 1960-62. These were the first
years that caribou had used the region for 20 years or more. Sphagnum
occurs in moist sites, as does a Carex and Skoog noted that .the site
probably had a deep snow cover in the winter.

Two, one-meter square quadrats were established inside the exclosure
and two outside as well, Photographs of these quadrats were taken in
both black-and-white and color. Unfortunately, the camera malfunctioned
and the roll of color film was inadvertently destroyed so that there
were no slides of Station 26 when the vegetation was originally examined.
The black-and-white photos of the quadrats are availlable and are in the
files. 1In July 1967, Jack Alexander noted that the south and north ends
of the exclosure were broken down and that caribou had possibly entered.
He also indicated that moose had forced their heads through the east and
west side, browsing on some of the willows within reach. The exclosure
was repaired at that time. The damage to vegetation appeared relatively
minor, but it should be remembered that animals had evidently been in~-
side this exclosure at one time. At that time Alexander indicated that
there was a very noticeable difference between the lichen growth inside
the exclosure, compared to that outside, Table 8 shows the original
readings of vegetation in 1962 and at the time of the next reading, which
was in 1970, Quadrats Al and A2 are within the exclosure; [qhadrats Bl
and B2 are outside and accessible to grazing by all herbivorea.. The moest .
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obvious change has been in Cladonia alpestris, which has decreased from
a5 to a 3 rating on the Hult~Sernander scale in quadrat Bl and from a 6
to a 2 in B2, A comparison of the photos shows that the decrease was

very marked, especially in quadrat B2, In 1970 the lichens were scattered
outside the exclosure and were not as upright nor as luxuriant as they
were in the photos of 1962. Almost all of the Cladonia alpestris had heen
grazed so that only the lower, gray portion of the podetia remained.

This is a characteristic Skoog used to delineate heavy use of Cladonia
alpestris by caribou. There were some moss pedestals evident outside
which indicates that heavy use has been made of this area by caribou

in recent winters,

Inside the exclosure the lichen growth was very luxuriant and abun-
dant showing that this stand was typical climax Cladonla alpestris which .
was described by Skoog as occurring in several locations in. this unit.:
The vigor of lichens outside the exclosure, however, was noticeahbly rer
duced and the effects of use, especially of Cladonia alpestris which
occurred during the 1960's, is remarkable, Comparison of the readings -
and of photos indicate only a small change inside of the exclosure,
There has been a slight increase in cover of the shrubs, partfcularly -
narrow-leaved Labrador tea., Outside the exclosure, shrubs have in-
creased in cover to a greater extent, evidently due to the reduced
competition from lichens.

Range Station 27: -Mile 123.9 Denall Highway, Shrub Birch Type

This exclosure is located in a shrub birch stand, in an open spruce .
type at an elevation of 2,400 feet, It is on a relatively level slope.
The lichen cover in 1962 was good, 3 to 6 inches tall and composed of
several speciegs. The lichen mat was dry and cracked, Cladonia alpestris -
and C. rangiferina were fairly abundant. Stereocaulon spp., Cladonia
gracilis, C. uncialis, Cetraria cucullata, C. nivalis and C. richardsonii
were common to abundant, Caribou had used the area to a moderate extent,
especially during the winter of 1961-62 and some of the lichen cover out~-.
gide of the exclosure was disturbed. However, large amounts of forage
remained in 1962 at the time of the initial reading.  Jack Alexander
indicated that when he examined it in July 1967 the exclosure had calx
- lapsed and been entered by caribou. The lichen cover inside of the-
exclosure had been damaged to a great extent.  He indicated at that time
the lichen cover outside of the exclosure had evidently recelved extensive
use because of the difference in condition between lichens outside and
inside of the exclosure,

OQutside of the exclosure there has been a continued decrease in most -
species of lichens, The photographs show that lichen cover in 1962, when
the vegetation was examined, had already.begun to show the use .that had
occurred in the previous winter. This exclosure was constructed in 1960,
prior to much local range use by caribou, By 1970, the outside plots
reflected heavy range use by caribou. Lichens were lying about, scattered
and some shrub birch plants were showing the effects of the continued
heavy grazing, especially in Quadrat B2, Although total lichen cover In
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the outsidé quadrats remained relatively high, a large percent of it was
composed of podetia that were possibly morbid and would not regenerate
in the near future. There were several moss pedestals exposed and,
throughout the outside, the lichens were scattered about,

Within the exclosure, lichen growth was very luxuriant and robust,
which indicates that if animals had been inside, they must have only been
in for a short period of time, as lichen condition continues to be good.
There is one photograph taken in 1967, from a distance which shows the
prominent difference in lichen growth. ‘From the distance at which the
photograph was taken the yellowish color of the lichens was apparent
within the exclosure. The exclosure appears to have been placed on an
old game trail and the recovery inside has been negligible in the past -
8 years. With the recent resumption of winter use by caribou, the lichen
cover outside has been disrupted, Destruction of plants outside the ex~
closure can probably be attributed to trampling by caribou and moose during
snow-free periods rather than entirely by grazing. This exclosure is
presently more xeric than Station 26 which demonstrates that lichens on
this type of site are extremely susceptible to trampling. There 18 a
relatively sparce moss cover, so that lichens occur directly on the soil
and there 18 not enough moss to act as a molsture reservoir, or to pro-
vide a cushioning from trampling.

Permanent Quadrats 32 and 33 —~Mile 115 Denali Highway

These two quadrats were established by Skoog in climax lichen stands
and were left open to grazing. There were no fenced plots in conjunction
with these two quadrats. They were located on a north~facing slope approx—
imately 400 to 500 yds. from the Denali Highway. They were established
primarily to help determine the effects of grazing on climax stands of
Cladonia alpestris. These quadrats were reexamined in 1967 by Alexander
and, at that time, he noted that the stakes marking the original quadrats -
had been tampered with. He reestablished two quadrats at each one of the
original permanent quadrats and presented vegetative readings for them.

In 1970 we were unable to locate any of the stakes for permanent Quadrat
33 and the stakes for permanent Quadrat 32 had obviously been tampered
with, They could not be realigned according to Alexander's diagram so
that very little useful information can be obtained directly from these

 two quadrats, The original readings and Alexander's readings are in the

file and they give some description of the vegetation. They will not be
presented here since no comparative information can be obtained from these
quadrats, Permanent Quadrat 32 was located in the lee of a small bench
where, during the winter, snow accumulation is very deep and the vegetation
is unavallable to caribou.

Quadrat 33, however, was on the top of a knoll which 1s windswept
and available for winter grazing. In 1957 the lichen cover was 100 percent,’
of which 50 percent was Cladonia alpestris, In 1967, when Alexander re-
examined them, the cover was 61 percent in one plot and 63 percent in the
other, of which only 8 and 7 percent were Cladonid alpestris. At the same
time, however, Quadrat 32, which lies in a lee of .the bench xemained almost

- unchanged. In 1970 the lichen cover near Quadrat 32 was yery vrobust and’

strikingly different from that on the adjacent knolls. It reflects very
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well the spotty use by caribou and how, in slight depressions where snow
accumulates, the vegetation becomes unavallable for winter grazing.

These quadrats also show the increase in winter use by caribou in Unit

1, which has brought about the reduction of the lichen cover, especially
Cladonia alpestris. Photographs taken in 1970 are in the files and show
the little secluded stands of very robust Cladonia alpestris adjacent to
the heavily utilized knolls. Unfortunately, stakes of the two . quadrats
have been tampered with by people. However, this type of range station V
merits further consideration for future range studies as there fs almost
no expense involved and no maintenance required, such as with. exclosures, .
They could provide very useful data for determining range condﬁtion and
trend. :

Skoog (1961) stated that during the winter of 1960-61 several
thousands of caribou wintered in the region during January and slowly
drifted toward the Monahan Flat. They were scattered primarily over the
Reindeer Hills, which are just east of the rallroad and over slopes -
adjacent to Brushkana and Wells Creeks, mostly above timberline, The
heath and shrub birch types were the principal types used and contain.
the best stands of lichens. There was some use also made of the meadow
type. In his description of caribou use of Range Unit 1 Skoog (1968) -
said: .

"Caribou have utilized the area in varying numbers

every year since 195657, usually arriving in December or
January and departing in April, Occasionally some of the '
adult bulls have remained until late summer, Prior to
1956 this unit had laid fallow, so to speak, 20 years-or
more, At some time before the mid-1930s, the reindeer”
herd being grazed there (from about 1923-1933) was
abandoned and caribou movements into the area from the '
west had ceased (about 1932), Hadiwen and Palmer (1922)
commented upon the excellent forage for reindeer in this
region (including Broad Pass to the immediate southwest)."

As indicated in Table 4, caribou have continued to use this unit
throughout the '60s, however, to a lesser degree in the late '60s, The
preliminary work that was conducted in Range Unit 1 during the late '50s
and early '60s by Skoog shows that some of the best lichen stands reported
for the Nelchina range, occurred in this region and little use had been -
made of the area for 20-25 years. During that period of time; recovery
was excellent, as several stands of climax Cladonia alpestris were found
throughout the unit, particularly in the southern half. The heath and
shrub birch types dominated and they contained abundant forage for win-
tering caribou. Some of Hanson's descriptions, particularly of Stand 60,
showed that these were climax stands, as the moss cover was reduced and
there was a very dense, tall lichen cover so that lichens appeared to be.
suppressing the mosses and shrubs. Moss fragments were abundant in.the
Al horizon of the soll profile, The other stands that he examined. sﬁnued
this same good growth in several different types.

By 1967, at both Range Stations 26 and 27, there was a yery evident .

L
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deterioration of the range outside of the exclosures, reflecting the
resumption of utilization by caribou in the early 1960s. Within a five~
year period, from 1962 to 1967, rapid destruction of the lichen cover

and, especially of Cladonia alpestris, had occurred. Scattered, disrupted
lichen stands, with numerous gray podentia (the decadent portions of
Cladonia alpestris), were common in 1967 and clearly showed that Cladonia
alpestris cannot withstand continued heavy utilization. It deterforates
rapidly under moderate caribou use, which is shown in other studies,
particularly Skuncke (1969). It is unfortunate that thie exclosures have
been entered into by animals at various times, yet it is remarkable that .
the lichen condition inside of the exclosures showed no evidence of this -
use in 1970, Alexander noted some disruption in Station 27, yet by 1970
there was very little noticeable damage. ‘

Station 27, which occurs on a drier substrate, shows the tendency
of secondary lichen specles to recover their condition the most promptly.
The two stations show that with disruption of the lichen cover, shrubs
were stimulated to increase their growth, .There was little noticeable
change in the other vascular plants. Skoog (1968) considered that this -
range unit contained abundant forage, but in the restricted areas of the
exclosures and permanent Quadrats 32 and 33, it appears that a rapid
deterioration of the lichen cover occurred in Range Unit 1 within the
last eight years.

Unit #2 - Monahan Flat

This unit lies just east of Unit #1. The boundaries, as described
by Skoog (1959) are as follows: "The southern boundary follows the
timberline (about 3100 feet) eastward, mostly south of the Denall Highway,
from Seattle Creek to the mouth of Valdez Creek, the eastern boundary '
proceeds along the east bank of the Susitna River to the foot of Susitna
Glacier; and the northern boundary continues westward across the foot of
West Fork Glacier to the head of the Nenana River."

Unit #2 contains about 270 square miles, or 1.5 percent of the
Nelchina Range, Almost the entire unit lies below 3,000 feet (250 square
miles). It is mostly level, poorly drained and the elevation ranges from
2,600 to 3,200 feet. Table 10 shows the composition by vegetation types -
within Unit #2. Shrub birch, meadow, and spruce are. the dominant types,
with large stands of willow. The poor drainage is reflected in that 12 .
percent of the unit is covered by water.

Snowfall is similar to Unit #1, but there is less wind, therefore,
persistent snow cover is somewhat deeper, In 1959, according to Skoog,
the lichen growth was good, covering ahout 60 percent on the-area. The.
dominant species were Cladonia alpestris, C. arbuséula, C. rangiferina,
C. uncialis, C. gracilis and Cetraria cucullata, with some podetia of
Cladonia rangiferina measuring up to 10 inches in length.

Hanson did considerable work in this unit, particularly along the
Denali Highway, which is close to the southern border and is fairly -
characteristic of the unit as a whole, Hanson (1958) presented the.
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Table 10, Percent composition by vegetation types in Unit #2,

v “

VEGETATION TTYPES/TERRAIN CATEGORIES PERCENT
1. Alder -
2. Aspen~-Poplar -
3. Bog (Heath—Moaé—Sedge) 1.3
4, Bluejoint Grass (Calamggrostia) -
5. Shrub Birch 22.4
6. Fescue Grass (Festuca) 4.5
7. Heath 2.5
8. Meadow (Sedge-Grass—Forb) 15.4
9, Water Sedge (Carex aquatilis) 3.9

10. Spruce 23,1

11, White Birch -

12, Willow 12,2

13. Glacier ) ) -

14, Bare Ground 2.5

15. Water 12,2

-.43




ki

T-'lr)e /.é-ﬁ(b)... Ref. No, 6oooto'-vo‘t-'

It Deror 4o
MooTa Lo n

To oRO,RSE, 8D L.

Pl ver
.....................

T N
Doulic Spuce oo, Smok

readings for Stands 56, 57, 58 and 62 which were in a heath type and

are presented Iin Table 8 of his report, However, the narratives con-
cerning these stands were not included in his report. They are pre-

sented herein as are the narratives from three additional stands that
only appear in his rough draft, The latter includes Stands 59 and 63
which are in a shrub birch type and Stand 67 in a spruce type.

"Stand 56

The heath stand, rich in lichens is located on a
gentle, 5-10° north-facing slope about 42 miles east of
Cantwell, south of the Denali Highway, altitude about
3100 feet, Lat. 63°14', Long. 147°47'. It was apparently
in elimax condition when analyzed on Aug. 23, 1957. This
stand 1s located on a large solifluction terrace, which
appeared to be active, as indicated by flow earth and
seepage 1in the soll profile trench, and also by apparently
* recently covered stems in places at the bottom of the
moderately steep bank at the lower side of the terrace.
The terrace is at the base of a ridge from which drainage
: water 1s received. Similar stands on other terraces occur
in this vicinity. The vegetation on the terrace was in
the form of longitudinal strips parallel with the slope.
Lichen-heath strips, up to about 40 feet wide, were sep-
‘arated by more bog-like strips, 6-20 feet wide, in which
Carex, Cassiope tetragona, Tofieldia and Androsace were
more abundant than in the lichen-heath strips. The bog-
like strips were hummocky. The hummocks were 3-4 inches -
high, 1-2 feet in dlameter, and separated by depressions
which were usually 4~12 inches wide. Moss was abundant
in the depressions. Cracks, 3-8 inches wide and 3-6
inches deep below the lichen mat, and occupied by mosses,
Carex, et. al., occurred occaslionally at right angles to
the slope on the lichen-heath strips. It seems that these
‘cracks may have been caused by solifluction,

The 0-3 inch layer in the soil profile consisted of
dark reddish brown loam, very rich in organic matter, The
3 ~ 10.5 inch horizon was variable, dark brown sandy loam
to loam rich in organic matter. The 10.5 -39 inch horizon
was also variable, dark brown to olive gray silty sand, al~
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most liquid flow earth beginning at 12 inches, very compact -

at bottom, filled with water to 10 inches from the top in
a few hours. The pH varied from 4,8 at 0-3 inches to 5.8
in the bottom layer.

Lichen growth was excellent, 6 in cover, and 1.~ 3, 5
inches high,. The.chief spectes. was—Cladcnia alpestris.
Other prominent species were C, rangiferina, C. ‘arbuscula,

- Stereocaulon spp., Dactylina arctica, Alectoria spp.,
Cetraria i1slandica and C. nivalis.” ‘Alectoria spp. and
C. nivalis were more abundant on exposed spots than else~
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where, The lichens appeared to be suppressing the shrubs.
The most abundant shrubs were Vaccinium uliginosum with
cover of 1.5 and only 1-3 inches high, Ledum decumbens
cover 1.0 and height 1-2 inches, Empetrum nigrum cover 1.3
and height 0.5 - 1.5 inches, Cassiope tetragona cover 1,1,
Loiseleuria procumbens cover 1.1, and Betula glandulosa
cover 0.0 and only 1-4 inches high Carex bigelowii with
cover of 1,1 was only 3 ~ 4,5 inches high, The total
number of vascular specles in the stand was 24,

Very little use has been made of this area by carfbou,
Only a few stragglers were seen in this vicinity. .The -
range condition for winter use was rated Excellent; for
spring or summer use Fair, because of the sparseness of thg
more desirable forage plants for these seasons. "

fStand 57

This Heath stand, rich in lichens, is located on the
north and west slopes (10-30°) of a low hill, south of the
Denali Highway, about 42 miles east of Cantwell, altitude
3150 feet, Lat, 63°14"%, Long. 147°47'. It is characteristic
on well drained ground of many slopes and ridges in this
vicinity, in contrast to Stand 56 on solifluction slopes,
and Stand 58 on more level, frost-mosaic sites. Analysis
was made on Aug. 24, 1957.

The vegetation was apparently climax, or near climax,
for the lichens appeared to be suppressing vascular plants.
The chief vascular species were Empetrum nigrum 0.5 - 2
inches high, Vaccinium vitis-idaea 0.5 - 1 inch, V.
uliginosum 0.5 - 4 inches, Loiseleuria procumbens,
‘Arctostaphylos alpina 1-2 inches, and Ledum decumbens
1-3 inches. Clumps of Betula glandulosa, 624 inches -
high, were scattered. Decumbent Salix arcética was
abundant around ground squirrel dens, Carex bigelowii
was the chief herb, with cover of 0.9. The total num-
ber of vascular species was 16, The moss cover, 1.0,
was less than usual.

The soll profile was as follows: 0.5 inches, dark
brown organic layer with small amount of silt; 5-11
inches, dark brown sandy loam with interspersed pebbles
and stones; 11-16 inches, dark brown sand with gravel
particles and small stones; 16«25 inches, olive gray
sand with much gravel and many stones, many large boulders
at 25 inches., Roots extremely numerous to numerous in the .
0-5 inch layer, working depth at 9 inches. The pH varied
“from 4,6 at 0-5 inches to 6,6 in the bottom layer.

Lichens formed a cover of 5.8 and 14 inches thick.
The chief species were Cladonia alpestris, v. ab., C.
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rangiferina ab., C. arbuscula ab., Cetraria nivalis ab.,
and C. cucullata ab. Stereocaulon sp. was abundant in a
few spots. Alectoria nigricans, A. ochroleuca and
Cornicularia divergens were usually abundant in disturbed
spots, especially those caused by ground squirrels, and on
frost boils,

Caribou have used thils area little, if at all. The
range condition rated Excellent winter use."”

"Stand 62

This Heath stand, rich in lichens, was located on a
gentle northerly slope of about 5° below some low hills,
about 46.5 miles east of Cantwell on the north stde of
the road. The altitude was about 3100 feet, Lat. 63°12',
Long. 147°39'., Analysis was made on Aug. 26, 1957, Mounds
with firm surfaces were about a foot higher than the deprea~
sions which were wet and often contained water. Depressed
frost boils were scattered. Frost action and solifluction.
were active,

In the soil profile the 0-~2 inch horizon consisted of
organic material with some silt; 2-12 inches, chiefly sand
with some silt; 12-28 inches, dark brown sandy silt, actiye
flow earth; a buried surface horizon at 24-25 inches. The' .
soil profile was highly variable. A frost boil at one end
of the trench had many stones on the surface, few below.
Under the frost boil was gray silty sand. The working
depth of roots was 16 inches.

The chief shrubs were Empetrum nigrum with cover of
1.6, Loiseleuria procumbens 1,5, Ledum decumbens 1.2 and
1-4 inches high, Arctostaphylos alpina 1,2, Vaccinium
vitis-idaea 1.0, and V, uliginosum 0.9 and 2-6 inches high.
Betula glandulosa was very sparse and usually only 4-6
. inches high. The chief forbs were Carex bigelowii with
cover of 1.0 and Calamagrostis canadensis 0.5. The total
number of vascular species was 18,

Mosses had moderate cover, 2.0. Lichens were abundant,
cover 5.7, and formed a mat about 2-4 inches thick, The
chief species were Cladonia alpestris com. and v. ab., C.
rangiferina com. and ab., C.’'arbuscula com, and ab., Cetraria.
cucullata com. and freq., C ‘nivalis inf., C. richardsonii .
sc., Stereocaulon sp. inf., and Thamnolia vermicularis sc.

The range condition was rated Excellent,"
~"Stand 59

This is located on a nearly flat bench, near a small
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lake and near Stands 56~58, 42 miles east of Cantwell, alti-
tude 3100 feet, Lat. 63°14', Long. 147°47'. This low Betula
glandulosa-Vaccinium uliginosum stand rich in lichens was
very spongy because of the thick mat of vegetation, 4-6
inches deep in the depressions and about 2 inches on low
mounds. The latter were 3-6 inches higher than the de-
pressions, and 1-2 feet in diameter, Betula glandulosa

was moderately abundant with average cover of 2,0. Vac-
cinium uliginosum was very abundant, cover 3.0, The
following additional species contributed significantly

to the cover; Vaccinium vitis-idaea 1.4, Ledum decumbens -
1.1, Empetrum nigrum 1.0, Carex Eigglowii 1.1, Rubus
chamaemorus 0.6, and Andrameda ‘polifolia 0.6, Salix spp.

was scarce., The total number of vascular species les in the
stand was 15,

Mosses were abundant with average cover of 3.3. Lichena -

were very abundant, cover 5,0, and height 3-5 inches, The'
most common species were Cladonia arbuscula, ab.; Cetraria
- cucullata, ab.; Cladonia’ rangﬁﬁermna, ab.; C. algestris,
inf,; Cetraria nivalis, on mounds, sc.; and 1 Dactylina
arctica, sc.

This stand had been used very little, if at all, by
caribou. A few were seen in the vicinity. The range
condition was rated Excellent, If not utilized the conw
dition will probably become even better. for Cladonla. ~
§1§e;tris will very likely increase iIn abundance and in

eight,

"Stand 63

This stand is located on a north-facing slope of 5° or
less on the south side of the Denali Highway, 40 miles east -
of Cantwell, altitude 3200 feet, Lat, 63°15,5', Long. 147°
49', Analysis was made on Aug. 26, 1957. This is a polygon
complex similar to Stands 27, 28 and 29, but with shorter
shrubs and more sedge and grass in the bordeys, .The centera -
vary from 6 x 15 to 30 x 45 feet, the borders are 6-8 feet
wide., On somewhat steeper slopes the polygons become elon-
gated parallel with the slope, apparently caused by soli-
fluction, as in Stand 56. The borders were filled with a
mags of living and decomposing moss, dwarf shrubs, and sedge,
often higher than the firm centers with a demse cover of
lichens and scattered sedges and dwarf heath shyrubs, The
centers have depressed active frost boils, 4-~15 inches lower.
than the surrounding low tufts of lichens and heath plants.

The chief shrubs were Betula glandulosa, 4-12 fnches
high and 1.6 in cover; Ledum decumbens, 1-6 inches high, 1.8
~ in cover; Vaccinium uliginosum, 1.6 inches and 1.2;: ¥,
vitis-idaea, 1.8 inches cover; and Empetrum nigrum, 1.l in
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cover. Other less abundant shrubs were Arctostaphylos
alpina, Cassiope tetragona, Loiseleuria procumbens,
Diapensia lapponica, and Salix arctica. Salix pulchra,
6-24 inches tall, was scarce. Carex bigelowii had a
cover of 2.1, and Calamagrostis 'canadensis was rather
sparse with cover of 0.7,

The site is exposed to the wind and frost action is
occurring actively, In the soil profile the 0-2 inch
horizon consisted of organic material, with little or no
silt; 2-4 inches, sandy loam with some gravel and small
stones; 4-11 inches, sandy silt, active flow earth; 11-2Q
inches, silty sand with gravel and stones, active flow
material; 20-24 inches, dark brown loam, a former surface ,
horizon. The pH was 6.0 at 2-4 inches, 5.6 at 4-11 fnches,
and 6,1 at 11-20 inches. Roots were numerous to 2 inches
and the working depth was at 21 inches.

Mosses, cover only 1.5, and lichens, cover 5.0, formed
a mat 1-3 inches thick over the surface except on stones
and frost boils. The chief lichens were Stereocaulon sp.,
v. ab., Cladonia alpestris ab., C.'arbuSCula ab., Alectoria
ochroleuca ab., A, nigricans ab., Cladonia rangiferina ab.,
Cetraria richardsonii sc,, C. nivalls ab., C. cucullata freq,
Aulocomnium turgidum was a common moss. While the kinds of
species and cover of lichens were.not equal to the best stand,
they seem to be maximum, or climax, for the site, .The range
condition was rated Excellent.

Invaders on frost boils were Rhacomitrium lanuginosum,
Arctostaphylos alpina, Carex capillaris, Juncus biglumis.,
Diapensia lapponica obovata, Ledum decumbens, Loiseleuria
procumbens, Calamagrostis canadensis, and Empetrum nigrum,"

"Stand 67

This was located about 33 miles east of Cantwell at an
altitude of 2550 feet, Lat. 63°17', Long, 148%0!'. "Analysis -
was made on Aug, 28, 1957. The trees up to 60 feet tall and
12-15 inches d.b.h., in this white spruce stand were apparently
very sparse before being burned over many years ago. A few
snags were still standing and dead trunks and branches were
scattered over the ground. This stand was on a slope, varying
from nearly flat to about 10-15°, facing west and northwest,
Living white spruce were 1-20 feet tall and widely scattered.
The chief species forming the cover were Vaccinium uliginosum
about 1 foot high, V, vitis-idaea, and Betula glandulosa 1-8
feet tall in open to dense aggregations. Other prominent
species were Ledum decumbens, Empetrum nigrum, Calamagrostis
canadensis, and Epilobium angustifolium. The total number of
vascular species was 22,
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The organic layer was about 6 inches thick containing
charred wood in the surface inch. A layer of loam and below
it sandy loam made up the profile to a depth of 18.5 inches.
Gravel and stones were numerous throughout. The pH wyaried
from 4.2 at 4-6 inches to 5,7 at 10 - 18.5 inches. Roots
were very numerous to 6 inches and the working depth was at
15 inches.

Mosses were very abundant, cover, 5.5, The lichens -
moderately abundant, cover 2,2, have not recovered from
fire, The range condition was poor. The chief kinds of
lichens were Cladonia spp, similar to C. pleurota, Lese
abundant were Stereocaulon sp., Nepliroma’arcticum,
Peltigera aphithosa, Cetyarla cueullatd, Cladonita
amaurocraea, and C. arbuscula. The lichens, especially
the last three, appeared to be increasing rapidly in. cpver
and height, The large amount of organic matter in.the '
soil and the good cover of moss appear to be. favorable '
for a rapid rate of succession,”

Skoog (1968) described the vegetation in Unit 2 in
the following terms: '"Spruce occupies nearly 1/4 of the
‘area, but the stands are open and sparsely timbered, . Shruk .
birch is abundant in all the spruce stands and is the
dominant type over another 1/4 of the area, Meadow,’
Willow, Fescue grass, and Water Sedge are importart types, .
also. Bog 1s more abundant than what is indicated fn Tahle .
10 because the transects fell outside the main areas sup~ °
porting this vegetation type. The Cladonia forage lichens
are abundant throughout, even in the Bog type and of ex~
cellent growth, generally (1.e., 4—6 inches high). Only
the Meadow and Water Sedge are without these lichens and
some portions of the Spruce, Abundant winter forage is -
available for caribou use." ‘ '

There are 4 Range Stations located in the Monahan Flat;. these are .
Numbers 23, 24, 25 and 35.

Range Station 23: Mile 94.4 Denali Highway, Bog Type

The exclosure is south of the Denali Highway about 300 yards at -
an elevation of about 3,000 feet with a relatively gently slope. It was -
established in 1960 and read in 1962, At the time of the initial reading,
Skoog described the Station as having 100 percent cover of mosses, pri-
marily Sphagnum., Narrow leaved Labrador tea and blueberry were abundant .
with cranberry, Oxycoccus microcarpus, and cloudberry being common as
well, C(Carex, (C. podoca a?), occurred throughout, The lichen cover was
only 15 to 25 percent but of good growth, 3 to 6 inches In height. The
main species were Cladonia rangiferina, C. gracilis, C. amaurocraea and
Cetraria cucullata, There was little evidence of caribou use which he
felt was strange because caribou had been wintering in the vicinity.
There was a possibility that it lies in an-area of deep snow, The stand
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was poorly drained, being situated in a low basin. The moss mat was very
thick., It 1is typical bog type where the Sphagnum mat is quite thick.
The readings of 1962 and 1970 are presented in Table 11, There has been
very little change in the shrub species, although cloudberry did seem to
be more prevalent, particularly inside the exclosure. This exclosure
still 1s in a depression adjacent to a creek and is probably more moist
than the surrounding area outside. Cloudberry was apparently stimulated
by the increased bog conditions. Inside the exclosure there has been a
reduction of lichens, and it appears that the increase of the cloudberry
has lead to this decrease, A very striking reduction of Cetraria
cucullata, as well as the other lichens, has occurred outside in Quadrat
Bl. For the exclosures as a whole, lichen cover both inside and outside
is decreasing. This is very likely due to changing moisture conditions
and some use by caribou. There were few available lichens in this type
and the indicated decrease cannot be attributed to caribou use, as there
has been a decrease of lichens inside the exclosure as well.

Range» Station 24¢ Mile 100 Denali Highway, Spruce Type

The exclosure is about 160 yards north of the Denali Highway, at an
elevation of 2,700 feet, on a gentle slope, The white spruce stand is
moderately dense. Trees are 15 to 40 feet high with a d,b.h, of 5 to 14
inches, In 1962 there was a moderately heavy undercover of shrub birch,
3 to 5 feet high. Narrow-leaved Labrador tea and crowberry were abundant
with a heavy carpet of mosses; sedges were common, The site was well
drained, but there were interspersed boggy areas. Lichens were common,
covering about 60 percent of the ground, but they were discontinuous in
distribution., Excellent clumps of Cladonia alpestris and C. rangiferina,
3 to 5 inches tall, were present. C. gracilis, C. uncialis, Cetraria
islandica and Stereocaulon spp. were common. For the most part, the
lichen mat was undisturbed in 1962, but there was some evidence of use
by caribou at that time. Alexander indicated in 1967 that caribou had
entered the north side of the exclosure, but that there was very little
damage to the lichen cover. Table 12 shows the vegetation reading in
1962, when the quadrats were established and a subsequent reading in
1970. Throughout the plot, there has been a decrease in shrub birch,
with most of the remaining shrubs being fairly stable over the 8<year
period. Lichen growth inside the exclosure showed little change since
1962, based on either the photographs or Hult-Sernander scale,

Lichens inside of the exclosure continue to remain in excellent
condition, as indicated by Skoog. It appeared that caribou had used
this area only slightly up until the early 1960s, because lichens are
showing good recovery in severdl old game trails. Cladonia alpestrils
has reached the climax condition inside of the exclosure,

Lichens inside of the exclosure were much more luxuriant and ro-
bust than outside, A considerable amount of use outside appears to be
from both grazing and trampling. It is very likely that trampling by
moose and caribou has led to a large amount of the deterioration outside.
The site is near several large shrub birch bushes which tend to channel
movements of the animals through the open areas and it 1s on these sites
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that the lichen cover has been severely disrupted. This use has evi-
dently occurred primarily since 1967, as Alexander did not note a
difference 1n 1967. Robust lichens occur in scattered locations outside
the exclosure, particularly underneath large shrubs in protected sites,
as exemplified by Quadrat B2, Quadrat Bl is more exposed to grazing and
the movements of animals and shows a deterioration of the lichen cover
and shrubs. Within there are numerous broken branches of shrub birch
lying about, There are still large amounts of lichen forage outside of
the exclosure, mostly in protected areas. This exclosure amply demon-
strates the effect of fencing off an area to the movement of large
animals (both moose and caribou), as it 1s apparent that in the area
where the animals move the lichen cover has been disrupted the most,
There has been considerable grazing of the lichens, especially Cladonia
alpestris, as there are large amounts of the gray, lower portions of the
podetia, which remain scattered throughout the outside area.

Range Station 25: Mile 108 Denali Highway, Spruce Type

The exclosure lies 90 yards south of the Denali Highway at an eleva-
tion of 2,500 feet, on a level slope. It is located in a white spruce
stand with a heavy shrub birch understory. , The birch is dense and 5 to
6 feet tall., The exclosure was constructed in 1960 and the initial
reading of the vegetation was conducted in 1962, Spruce 20 to 30 feet
high were common in 1962 and 1970. The site appeared to have been burned,
possibly 20 to 30 years before 1962, with an additional ground fire within
15 to 20 years, according to Skoog's notes. Blueberry and cranberry occur
throughout, with crowberry and narrow-leaved Labrador tea more sporadic
in distribution, In 1962 Festuca altailca appeared to be invading open
areas, The entire stand was well drained. Lichens appeared to be re-
covering from the fires and were fairly abundant, covering about 75 per-
cent of the ground and were 2 to 4 inches tall. Several species were
present in 1962, There was only slight evidence of caribou use, which
had probably occurred in the winter of 1961-62, The shrub birch cover
was 80 dense that there was probably little winter use of the area due to
heavy accumulation of snow., In a later examination Alexander (1967) noted
a difference in the lichen cover. The principal difference in the read-
ings from 1962 to 1970 (Table 13) was the decrease in shrub hirch cover.
There was a moderate decrease inside the exclosure, as well as the greater
decrease outside. The other shrubs remained fairly stable. The photo-
graphs show lichen growth inside the exclosure to be very good, still con-
sisting of several species. These are principally secondary lichens, such
as Cladonia gracilis, C. cornuta, Cetraria islandica and Stereocaulon
paschale, rather than the preferred fruticose type such as Cladonta rangi- -
ferina, C. alpestris and C. arbuscula. Both quadrats Bl and B2, outside
of the exclosure, lie adjacent to heavy stands of shrub birch and there is -
very little use of the lichens in these protected sites. Therefore,
lichen growth in the control quadrats appears very similar to growth
inside of the exclosure. Station 25 is quite similar to No. 24. Within
the exclosure, the lichens are generally quite luxuriant, vigorous and
upright, mostly 3 to 4 inches in length. Outside on the more open sites,
the lichens have been disrupted and trampled, yet there are several pro-
tected areas, such as in Quadrate Bl and B2 in which lichen growth was -
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very good. They are principally secondary species and reflect the recent
occurrence of ground fire which, according to Skoog, occurred 25 to 30
years ago. Shrub birch outside of the exclosure appeared partially dead,
reflecting increased use of the stand by caribou and moose. A large
portion of the disturbance to the lichen mat outside of the exclosure

can be attributed to movements of moose,

Range Station 35: Monahan Lake, Meadow Type

This station i1s at the eastern end of Monahan Lake at 2,6Q0 feet,:
on a level plain., It was constructed in 1960 and the vegetation ex-
amined in 1961. In 1967 Alexander stated that the east side had been
broken down but there was no indication that caribou entered the ex-
closure. In 1970 the exclosure was totally destroyed. All four sides
had been knocked down and it appeared that animals became entangled in
the wire so that the vegetation was thoroughly destroyed by trampling.
This damage was most likely caused by a moose., The readings from 1961
are presented (Table 14) as this was one of the few stations in the
meadow type. Skoog indicated that the station was in a transition zone
between a sedge-Sphagnum complex and a shrub birch type. The former
contained many species of forbs and sedges while the latter contained
relatively few. Forage lichens were most abundant in the birch type but
the lichen cover only rated about 4, although growth was good, 3 to 6
inches tall. The sedge-Sphagnum complex was meadow-like and quite wet,

The transition zone indicated a stage in succession from a moist site
on which the sedges and Sphagnum were being replaced by other mosses,
lichens, heaths and shrub birch as the site became drier. In 1962 Skoog
stated that lichens of Group I, mostly C. rangiferina, and Group II,
mostly C. gracilis, were common and of excellent growth, Some of the C.
rangiferina measured up to 8 inches, but were not abundant, the cover
being 4 or less. The area has been minimally used by caribou and the
lichens have been disturbed in only a few scattered locationa. In 1970,
uge of the area was noticeable. There were several instances of scattered,
disrupted lichen stands. However, accurate determinations could not be
made, since the exclosure itself had been destroyed.

Skoog (1968) states that, "In spite of the forage
abundance, caribou generally avoid Monahan Flat as a wintering
area (probably because of the snow depth), although sporadie.
use occurs in some winters by wvarious numbers of animals,
During the winters of 1960-61, when the snow level even at
Summit failed to reach 20 inches, the caribou were present -
on the Flat in large numbers reaching about 15,000 animals
for several weeks in January. As a whole this unit can be
classed as an important winter range for caribou, at least
during periods when the snow level has not reached the
restricting depth."

The use described by Skoog has remained similar, with only.scattered
numbers of caribou occurring in different winters. However, it s -
apparent from the exclosure studies, particularly Stations 24 and 25,

. 55



mailto:IO@it,J\J4!1i.Ktt

I"lpr, /@f @.... Rt No. ...,

\

RTINSO rerearean
1'\,,. SR SR S .
T Yo 89,72, 85 . ..........
F R Tlay ... ..., veesese
Double Space v....... Single 5pace vveveeee
Table 14. Station 353 Monahan Lake, Transition type between shrub birch
and sedge meadow. Readings of 8/3/61.
Quadrat? Al A2 Bl B2
Total Cover 100b 100 100 100
Moss 6 6 6 6
Betula glandulosa 1/10¢ 3/14 3/18 3/12
Salix reticulata 2 1 - -
Salix spp. td - - t
Vaccinium uliginosum 3/6 4/8 . 3(8 - 4l6
V. vitis-idaea t t - h ot
Ledum decumbens 2/5 3 3/8 - 4/5
. Empetrum nigrum 3 3 2 2
Oxycoccus microcarpus 1 1 t 2
Rubus chamaemorus t t - -
Petasites frigidus 1 t - -
Equisetum arvense t 1 - -
Carex spp. 4 3 3 1
Lichens 4/2 5/3° 4/2 . 2 .
Cladonia alpestris t 2/3 t - -
C. rangiferina 2/3 3/4 2/3 -
C. arbuscula 2/3° 1/3 t St
C. uncialis - 1/3 2/2 . t
Cetraria islandica 1/3 1/3 1/2 . -
Stereocaulon spp. 1/2 1/2 2/2 . -
Peltigera spp. - 1 £t D
P . e

2 ¥

=P o L ~ -

Trace.

(S Nndae S i3
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A - inside exciosure, B - outside exclosure,
Cover by modified Hult-Sernander 'scale,
Average height in inches,
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that there has been a marked reduction of the lichen cover in the last
8 to 10 years. At Station 24 this reduction has occurred in the last 3
years. The use that is being made of the area is restricted to certain
sites, generally the more open areas in the shrub birch stands.

Skoog (1959) described the Monahan Flat as being composed primarily
of vegetation that has advanced or is advancing from a marsh and bog
condition. Excellent lichen growth covered most of the area at that time
and was composed primarily of Group I and Group II lichens, 2 to 4 inches
in height. He considered it to be in a stage IIIb with regard to lichens,
At that time less than 1 percent of the ground showed evidence of disw-
turbance by caribou. He considered it to be progressing to a climax
stage at that time, Range use in the winter of 1960-61, by ten to
fifteen thousand animals, was restricted primarily to. the meadow, shruly .
birch, and bog types. The animals were scattered thinly. over the area
so that even with the large number of animals the total use of the Unit
was relatively light, Lichens and sedges appeared to be the primary
types of plants grazed, Because of the sporadic use and generally small
number of animals that have wintered in this unit, the resultant rapid
rate of range deterioration indicates that a major part of the destruction
was caused by the movement of the animals through. This is particularly
evident along the southern portion of the unit. In all descriptions, by
both Hanson and Skoog, prior to the '%Qs, lichen condition Was;éxcellent’
particularly along the southern part of the Unit. 'All of Hanson's heath
stands were considered to be in excellent condition and were usually climax
stands of Cladonia alpestris, showing almost no use. In Stand 59, which
is in a shrub birch type, the mosses and lichens were abundant, 3 to 5
inches in length, primarily Cladonia  arbuscula, Cetraria cucullata and
Cladonia rangiferina, and he felt that there would be an increase in
Cladonia alpestris. In Stand 67, a spruce stand which had burned several
years ago, the lichens had only started recovery, This was the only
stand that Skoog considered to be in poor conditionm,

The stations in this unit reflect the extent to which lichens can he = -
damaged, particularly the more palatable forms, by relatively emall num=
of caribou over a few years. Unfortunately, there fs not reliable
information on use prior to 1950 because by the late 1950s, this unit -
would have been considered to be in excellent range condition, Now. there
appear to be several places where the condition has deteriorated markedly,

Uni;‘#B - C}earwater\Mounpgggg

This unit, as described by Skoog (1959), "...encompasses the
mountainous terrain lying in the northeentral portion of
the range, immediately east of Unit 2, The area is-
bounded on the west by the east and north,boundaries'of
Unit 2; on thy south and the east by the 4,000 foot -
(approximately) contour level running from Valdez Creek .
south, east, northeast, and north to the foot of Black .
Rapids Glacier and on. the north by a line running up the

~ latter glacier and across the upper portions of : Suattna
and West Fork Glacters to the Nenana Glaciern.!
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There are 1,430 square miles in the unit, which amounts to 8.2
percent of the Nelchina range. Forty—~two percent of the unit lies
above 5,000 feet, Elevation ranges from 2,800 feet on the Susitna
River to 8,000 feet in the mountains. Snowfall is heavy throughout
the area and the snow remains late in the spring. However, there are
high winds and most areas above 5,000 feet are normally blown free of
snow. Table 15 shows the composition of vegetation types, as deter-
mined from the aerial surveys, and reveals that heath is the principal
vegetation type followed by meadow, shrub birch and willow. Up to 50
percent of the unit is unproductive, consisting of water, bare ground and
glaciers. There has been very little on-the-ground examination of the
vegetation in this unit. Skoog (1968) reported that forage lichens are
abundant in the heath and shrub birch types. He also stated.that caribou
rarely enter the Clearwater Mountains during the winter. .There s sporadic
use during the summer, fall, and early winter., However, he felt.that thgre
was excellent summer range in the southern half, althpugh_the use by
caribou still remains almost negligible.

Unit #4 - Chulitna Mountains

This unit is in the northwest corner of the range, south of Unit #1.
The Alaska Railroad is the western boundary; the southern boundary starts
at Chulitna, bears due east to Portage Creek, and continues up that creek
and then easterly, excluding the drainages of Devil Creek, .bhut fncluding
that of Clark Creek, to Tsusena Creek, The eastern boundary continues -
north from that point along the divide between the drainages of the
Tsusena and Deadman Creeks, and between those of Soule and Brushkana
Creeks to the head of the East Fork of Jack River. The northern boundary
adjoins the southern one of Unit #1, The unit encompasses 870 square
miles or 5 percent of the total Nelchina Range. Elevation ranges from
1,400 to 6,600 feet, Within the unit 44 percent lies above 4,000 feet
and only 26 percent below 3,000 feet. Snow conditions are similar to
Unit #3, Up to 1/4 of the unit is non—vegetated (Table 16), .the remainder
is primarily heath, meadow and shrub birch.

Skoog (1959) reported that lichen growth in the Jack River and Soule
Creek areas was good to excellent with Cladonia alpestris and C. rangi-
ferina of 3 to 5 inches being dominant. He also stated that aerial surveys
indicate most of the valleys of the unit contain similar luxuriant lichen
stands, The only range studies conducted in the unit have been aerfal
surveys of vegetation types and examination of two exclosures,

Range Station 33: Soule Léke, Heath Type

Station 33 lies about 100 yards south of Soule Lake at an elevation
of 3,600 feet, on a gentle slope; It is in a heath type composed pri--
marily of Cassiope tetragona, crowberry, blueberry, ‘Dryas octopetala and
cranberry, In 1961 the vegetation was described as being made up of
heaths that were all decumbent and usually less than 6 inches tall.

“ There were numerous small tussocks of Festuca altaica, Hierochloe alpina,
Carex spp. and mosses. The mosses were not common} their cover was prob-
ably less than 25 percent, The area was well dratned. Lichens were -
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Table 15, Percent composition by vegetation types in Unit # 3.
VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
~ \;\ ~ ’ P N ~ N [N RN - .
1, Alder 0.9
2, Aspen-Poplar , -
3. Bog (Heath-Moss-Sedge) ' , -
4, Bluejoint Grass (Calamagroat;s)' ' -
5, Shrub Birch ~ ' 6.5
6. Fescue Grass (Festuca) 1,9 .
I ————— T —— -~
7. Heath 23.2
8., Meadow (Sedge-Grass-Forb) 11;1
9, Water Sedge‘(ggrex aquat?lis)' ‘ -
10, Spruce Q.6
11, White Birch T ~ -
12, Willow ) 5.5
13. Glacier o 20.6
14, Bare Ground . 28,6
15, Water 1.1
. ; o o a
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Table 16. Percent composition by vegetation types in Unit #4.

VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
NN N RN NN R,
1. Alder 5.9 .
2. Aspen-Poplar 0.7
3, Bog (Heath?Moss-Sedge) -
4, Bluejoint Grass (Calamagrostis) S Q.1
5. Shrub Birch - 9.3°
6. Fescue Grass (Festuca) . " 0.9
7. Heath , 32,9
8. Meadow (Sedge-Grass<Forb) 13.4 .
9, Water Sedge'(gprex'ggugfﬁgia?" " 0.4 .
10, Spruce 45,8 -
11, White Birch -
12, Willow 5.9
13. Glacier. S T T T ‘(1‘.‘4‘_‘
14, Bare Ground . 23,6
15. Water 1.7
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abundant with an average cover of more than 75 percent; growth was good,
over 2 inches tall. Groups I and II were the dominants. At that time
caribou use had not been great and the lichen mat was relatively undis-
turbed in the valley bottom, except for deep migration trails through the
~area, Large quantities of forage lichens were available, 'By 1970, the
lichens were severely damaged., Of particular note was that Cladonia
alpestris in both Quadrats Bl and B2 in 1961, rated a 5 by the Hult-
Sernander scale, and was totally absent in 1970 (Table 17)., Tracks and
caribou pellets were very common throughout the area and numerous small
frost bolls were exposed, Evidently, as the vegetatlye mat was disrupted,
the soil became more susceptible to frost action. The uneven nature of
the vegetative cover probably speeded up the destruction of the cover,
Whenever caribou step on the side of a grass or sedge tussock they tend
to cut into the tussock or the ground with theilr hooves, as opposed to
stepping on level ground where their weight is distributed more evenly,
Both Glenn and Alexander noted that in 1966 and 1967, the lichen growth
was noticeably better inside the exclosure than outside. Table 17 and
the photos show the marked reduction of lichens ocutside the exclosure.

It is almost certain that this is entirely due to trampling by large num-
bers of carilbou in the area during snow-free perioda. It is Interesting
to note that Skoog reported well defined migration trails in the-area,
These are no longer obvious as the concentration of caribou that moved
through in 1966 disrupted the entire area. Photos of Quadrats Bl and B2
show the large amount of bare ground which usually occurs on the gides of
grass and sedge tussocks,

A view of this area instills an appreciation of the potential of
caribou to affect their habitat by trampling. This location is undoubt-
edly an unusual case, but several of the other stations, notably in Units
1 and 2, reflect this effect, but to a lesser magnitude, which probably
approximates more closely the normal. In view of Skoog's study of winter
utilization where only .7 percent to 8 percent of an area was found to be
grazed before caribou move on to new areas, and similar studies of rein-
deer in the Soviet Union by Makhaeva (1963) and in Sweden by Skuncke (1969),
it is apparent that the lichens destroyed by trampling may exceed the dam-—
age caused by grazing.

Caribou movements during snow-free periods may have the greatest
effect on habitat. A measurement of the effect of reindeer grazing and
trampling on lichens during the summer is.reported hy Pegau (1970). A
group of 500 reindeer passed once over‘a*yreviously~ungrazed,meadow\type .
in which lichens composed 30 percent of the vegetation. Approximately -
27 percent of the lichens were dislodged, and 8 percent were broken fnto
segments less than 1/2 inch long during dry weather conditions when the
lichens were particularly brittle., Almost all of the damage was done by
trampling as dry, brittle lichens are not palatable to reindeer.

Station 34: ~Jack River Lake, Shrub Birch Type

e e

Station 34 18 located about 85 yards from the eastern shore of Jack
River Lake at an elevation of 3,400 feet on a west facing alope of 3.
Skoog described the vegetation in 1961 as being complex, with four méajor
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types in close juxtaposition: shrub birch, heath, meadow and willow.

As a result, plant species not normally found in a particular type occur
where not expected. The shrub birch is most often found on slightly
elevated sites. Heath occurs on open, gentle slopes, meadows in poorly
drained sites and willow along the numerous dralnages. The Station

occurs in shrub birch type. The shrub birch is rather dense with a heavy
moss undercover., Relatively few vascular species are present. .The lichens -
are more diverse, usually in excellent condition (2 to 5 inches, 30 percent .
cover)., There was very little disturbance of the lichen mat when the ex-
closure was established in 1961, Table 18 shows the vegetation readings

in 1961 and 1970, There was little change in either the vascular or

lichen species inside or outside the exclosure. One difference noted was -
that Quadrat A2 1s located so that its eastern 1/3 is on an old game

trail; recovery of the lichens was noticeally more advanced.than outside

the exclosure, ‘ T ' ' i

Lichens in open areas within the heath type showed much more eyidence °
of use than at the exclosure, or at Plot B which is in a dense stand of
shrub birch, Snow cover would be much heavier in the shrub birch stand
than the heath areas. Also, caribou usually travel in open areas rather
than through dense brush in the summer. Therefore, lichens in the heath
type are subjected more to damage from trampling and grazing.

The station at Soule Lake shows the effects of large scale cayihou
movements 1n restricted areas more dramatically tlian any yegetation
station on the Nelchina range. ©Shortly after the exclosure was cop-
structed, caribou started using the Soule Creek Pass in increasing num-
bers, The summer movements of caribou in 1966 were unusual in that the '
calving segment and bull and yearling segments of the population joined
near Deadman Lake and remained together most of the summer (Glenn, 1967).
He stated that on July 7, 1966 he saw almost the entire Nelchina caribou
herd in the vicinity of the exclosure at Soule Lake. The destruction of
habitat was remarkable, appearing as 1f most of the area had been plowed
or spaded. The Soule Creek area is a vyery narrow pass, mostly lesa . than |
1/2 mile wide and bordered by very steep mountains.. Thereéfqre, caxibou . s
tend to concentrate through the small restricted area. '

Skoog (1968) described snow conditions as being such as to exclude
most large herbivores from the southern 3/4 of the Unit. C€aribou winter
activity has been restricted largely to the northern portion; although in.
the summer the animals can be found throughout, He felt that there was -
excellent summer range for the caribou and in the northern portion a
limited good winter range, Use has continued to be primarily during
early winter, with some animals found throughout the late summer and
early fall in this range unit.  There are scattered localized areas of
very severely damaged vegetation, as represented by Station 33 and some
use throughout the heath type. It appears that, in combination, the deep
snow cover of the southern portion and the disruption of the lichen cover
in the northern portion, the total available lichen forage s yery low
during winter. It remains a good summer range; however, it ie .during .
the summer when the greatest damage to the vegetative cgver accuxs.,
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Unit #5 - Deadman Lake

This unit lies adjacent to the right bank of the Upper Susitna River
in the northwest corner of the Nelchina range. It is bounded on the west
by Unit 4, on the south and east by timberline and on the north by Unit 2.
It includes 1,350 square miles, which is 7,7 percent of the Nelchina
range. The elevation of this unit ranges from 2,400 to 5,800 feet in the
mountains. About 58 percent of the unit lies between 3,000 and 5,000
feet, Skoog considered Unit 5 one of the most important range units in
the ecology of Nelchina caribou in terms of year round use, The animals -
are found here throughout the year, but it serves principally as summer,
fall, and early winter range, Snowfall is of moderate depth, relatively -
level, rarely exceeding 25 inches, according to Skoog (1968), The
principal vegetatlon types in the unit are almost equal amounts of heath
and shrub birch, followed by meadow, willow, fescue grass, and spruce.
Less than 5 percent is nonproductive areas (Tab ke 19).

Ground examinations indicated that lichen growth bad been good to.
excellent in the past, but has recently deteriorated,'probahlyvdue to’
excessive use by caribou (Skoog, 1959). .The preferred lichens, such as -
Cladonia alpestris, C. rang:ferina and C. arbuscula were in poor condi-.
tion and being replaced by secondary types auch as Cladonia uncialis, -
C. gracilis, Cetraria cucullata and C. nivalis. There weré fsolated
patches of good lichen growth. Three exclosures are located 'in this -
unit, ‘ '

Range Station 15: Biﬁ_Lake,vHea;h Type

Station #15 was constructed and the original vegetation reading made
in September 1956, It is located at the north end of Big Lake which ia
adjacent to Deadman Lake, It lies about 15Q yards east of the lake at an
elevation of 3,200 feet, In 1956 the vegetation was descrihed as pre-
dominantly fruticose lichens, blueberry, mosses and sedges. The sur-
rounding area was all above timberline and contained simllar vegetation.
Willow and shrub birch thickets occurred throughout with mesophytic plants

occurring in poorly drained areas. Lichens were plentiful throughout the
region,

Hanson (1958) examined the vegetation -in and around Station 15 and
described the stand as a, "Betula glandulesa-Heath stand yich in lichens
which has numerous small hummocks, consisting mostly of mosg
and peat, 2-8 inches high to 12 inches across. They were’
from a foot to several feet apart and the ground between was -
fairly firm, probahly caused in part at least, by caribou
‘trampling during the past two winters.

The chief shrubs were Betula glandulosa, 2-10 inches
high, moderately abundant; Vaccinjum uliginosum, 14 inches.
high, abundantj V. vitiSdidaea, Q.5-1 inch, freq.; Empetrum

“nigrum 0.5-1 inch‘ moderate1y~abundant -Ledun . decu@ﬁens 12 .

Salix g_gchra, 49 inches,infrequent, Sparaely dietributed
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Table 19. Percent composition by vegetation types in Unit #5.
e LT TR R e TR T
VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1. Alder 1.9
2, ASpeanoplar' ' , -
3. Bog (Heath-Moss-Sedge) . -
4. Bluejoint Grass (Calamagggst;a) -
5. Shrub Birch 26 .4
6. Fescue Grass (Festuca) 7.0
r——e A ————
7. Heath , 26.8
8., Meadow (Sedge-Grass-Forb) 18.6
9. Water Sedge (Carex aquatilis) 1.1
10, Spruce - 5.1
11, White Birch -
12, Willow - 8.6
< RN e '
13. Glacier -
14, Bare Ground ‘ 3.2 .
15, Water 1.3
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shrubs were Salix reticulata, Diapensia lapponica obovata,
Andromeda polifolia, Cassiope tetragona, and Loiseleuria
procumbens. The chief herbs were Polygonum bistorta plumosum,
average cover 1,1; Hierochloe alpina 0,5, and Pedicularis
‘capitata. The total number of species in the stand was 19.
The concentration of caribou has been heavy in this stand
during the past 2-3 winters, and some use has also been made
of it during the summers,

Large stones were scattered over the surface. The 0~4
horizon in the soll profile consisted of dark reddish brown A
organic material with very little silt; 4-8 or 13 inches, dark .
reddish brown loam rich in organic matter with numerous small
stones and rocks up to one foot in diameter; 8 or 13 inches -
to 30 inches, sand with very little silt but much gravel and
many stones, The pH varied from 5.3 at 0~4 inches to 5.4
below that. The working depth of the roots was at 18 inches,

Mosses were moderately abundant having an ayerage coyer
of only 1.9. Much of the moss was dead and many hummocks were
broken and shattered tufts were scattered on.the ground. The
lichens had high cover, 6.0, and were packed into a fairly firm
_ layer 1-2 inches thick. They were not badly shattered.. The -
chief lichens were Cladenia alpestris, C. rangiferina, Cetraria '
SPP., Stereocaulon SPP. and Alectoria‘ochrgleuca.

Dead plants and branches of ‘Betula and Carex, exposed
basal parts of branches of shrubs, and shatteredtmoss hummocks
indicate that considerable deterioration has occurred
‘during the past 2-3 years. Presumably this stand was -
similar to Stand 60, prior to heavy use, This may be
inferred from the moderate abundance of Cladonia

‘ alpestris and C. rangiferina in the stand in 1957.
The dead moss on the surface, the hummocks, the deep
layer of organic material and penetration of organic
material to 13 inches, and the presence of ‘some species.
such as Sphagnum sp., Salix reticulata, and Andromeda
polifolia indicate that this site was once moister and
supported more lush vegetation than at ‘present, The
range condition was rated as fair."

| —
Table 20 shows the vegetative readings inside and outside the ex~
closure from 1956 to 1970, In 1956 it was examined using the line-
point method and in Plot A inside the exclosure, 700 polnts were examined;
in Plot B outside of the exclosure, 500 points were examined, In 1937
Hanson established a one-meter square quadrat in one cornexr of each plot .
and these readings are presented for 1956, 1966 and 1970. In 1970
another meter square quadrat was established in each plot at the opposite
end from the original quadrat. In 1957 Hanson described Quadrat 29, in
, Plot A of Station 15, as containing two prominent hummocks about 3 inches :
s——— high, covered with moss, lichens, blueberry, cranberry, and crawberry.:
: The mat was broken down on.the edges. ‘The layer of lichena was. looser.
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than outside of the exclosure and 1-1/2 inches thick. Cladonia alpestris
and C. rangiferina were in better condition than those plants outside.

He noted that in Quadrat 30, in Plot B, the layer of lichens was about
1-1/2 inches thick and were somewhat more compact and less upright than
those in Plot A. Rounded forms of Cladonia alpestris, not as large nor
as numerous, with C. rangiferina were less upright. The lichens had a
pressed down appearance. Moss hummocks 1-1/2 to 2 inches high were
breaking down along the edges and most of the moss looked dead, Scattered
over the quadrat were several dead shoots of Carex and clumps of moss and
broken branches of birch, The shrub birch in the center of the quadrat
had several dead branches and most of the blueberry branches had been
nipped off. Lower branches of some blueberry, formerly covered, were
exposed,

In 1966 McGowan indicated that Quadrat 29 in Plot A was in an exw
cellent lichen stand, mostly covered by creeping, prostrate.shruh birch.
Otherwise 1t was the same as described in 1957 by Hanson. Plot B,
Quadrat 30, in 1966 was composed of lichens that were mostly broken
fragments and 1/3 of the birch twigs were dead, with numerous twigs -
broken off, The plot appeared dry compared to Plot A and showed the
effects of trampling and/or browsing. This was the result of a very
large caribou movement (observed July 30, 1966) crossing Deadman Creek
moving east around the north end of Big Lake, which very likely passed
through Plot B. In 1970 the lichen growth was noticeably better inside
the exclosure than outside. The vascular plants appeared to also be {n
better condition inside the exclosure, Table 20 and a comparison of the .
photographs taken in 1956, with those from 1970, also show a large in- °
crease in the shrub growth in the entire stand. There were still a few
moss hummocks exposed, but inside of the exclosure Cladonia alpestris
and Cetraria nivalis were the most anundant and appeared to be recovering
very well, " Most averaged 2 inches in length and were robust and luxu-
riant, Unfortunately, this station lies close to a popular fishing camp
and it was apparent that someone had tampered with the stakes of Quadrat
30 in Plot B. The exact location of Quadrat 30 could not be definitely -
determined, although it appeared from the position of the stakes and old.
photographs that the reading obtained in 1970 was on an area similar to
that included previously in Quadrat 30. Another plot was established
outside in the same general vicinity so that between the two plots 30
and 30b, read in 1970, a good approximation of the original quadrat should
have been obtained, Lichens outside were mostly scattered and occurred
only in protected spots, such as under shrubs. The shrub growth was
denser outside, as it was in a more moist area. Most lichens were only
one-half to one~quarter inch in length, broken and trampled. The heavy
use noted in 1957 and in 1966 was still very evident. However, recovery
with complete protection inside the exclosure had increased, The most .
noticeable characteristic of the entire area was . .the marked increase of
shrubs. This area continues to be heavily utilized.during .the sumperx,
with some winter use.

Range Station 31: Deadman Lake, Heath Type

This station was established in August 1961 at an eleyation of 3,100
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feet with an east 3° slope. It is at the west end of Deadman Lake about
50 yards from the shore, A general examination of the vegetation in the
§ Deadman Lake area was conducted in 1953 and this vegetative reading is

presented in Table 21, Unfortunately, lichen species were not considered
at that time. Instead, they were lumped together. Of special interest
was the very high frequency of occurrence and density and the extremely
high production figure in pounds/per acre of the fruticose lichens, This
included all lichen material to ground leyel, These figures should be
- kept in mind when considering the vegetative‘readings>that were taken
during the late '50s and in 1970 at Deadman Lake, The shrubs had almost
as high a plant coverage reading, but the production was considerably less -
than for the fruticose lichens.

Skoog described the site in 1961 as follows: "The surface seemed
well drained, but the site i1s underlain by. a silty flow of
soil., All vegetation 1s decumbent and the species are few
in number. The heaths are dominant consisting of Loiseleuria
procumbens, Diapensia. Iappdﬁica;'Empetrum nigrum, Vaccinltum .
uliginosum, V. vitis-idaea, Ledum decumbens and Arctostaphylos -
alpina. Associated grasses are Hierochloe alpina and Festuca
(61-011) . Mosses are few, The lichen cover is rather good,
averaging at least 66% but the growth is poor, generally 1/2
inch or less. The Groups I and IT lichens ‘are not abundant -
and many different species are present, ‘Group V lichens are
common and these are a good indication of the poor lichen
cover present, Caribou usage has been rather heavy during
the past six years and lichens on this site have suffered

~greatly in large extent due to the lack of protectiopn =«
being exposed to wind and rain and caribou alike., .There °
are no shrubs to act as a buffer. The lichen mat is de-
pressed, scattered, disrupted and many places dead iIn
appearance, Little lichen forage remains. The lichens -
are regressing from a stage consisting of mostly Groups

I and II to one of the lower groups containing the
Stereocaulons and funnel-form lichens."

Alexander stated that in 1967 there was a difference in the vege—~
tation inside the exclosure compared to that outside, In 1970, when the '
vegetation was examined, there was a noticeable difference between the
vegetation inside the exclosure and outside, although it was not a large .
difference, There had still been very little recovery of the lichen
growth, although Cetraria nivalis seemed to bé more abundant. It had
changed from a 1 to a 4 reading in Quadrat Al and from a 2 to a 4 reading
in Quadrat A2 (Table 22). Outside 1t had not changed much. It appeared
that Cetraria nivalis was starting to recover inside the exclosure, but
all lichen growth was still limited and very little recoyery had occurred.
Outside, the lichens were very scattered and showed .the effects of heavy
use in this area. The only upright forms were located under shrubs or
very close to rocks and other protected sites, Cetraria nivalis again

= seemed to be withstanding the pressure the best of any species, - Shrub
) growth had changed somewhat both inside and outside of the exclosure with
[ narrow-leaved Labrador tea and blueberry showing the higgest increase, A

71



http:lttgge.st
http:the.�ve.ge
http:decumbe.ns

lﬂpeIYW({VJ Rob. NO, Tenvonnscvonas

T’\
in: E Ca L .

LIS R

l?, 50,6593 ...................
ACTrE L Tiny i iniasanes
Douile Space o....... Single Space ovenn. e

Table 21, Unit 5: Plant composition as determined by visual estimation
of plant cover and forage production in meter-square quadrats

1953,
- Deadman Lake
Species o ' d 1bs/acre
Date 7/16-20/53
Total Quadrats 64
Lichens:
Foliose , 11 1 8.0
Fruticose 91 41 4985.6
Woody :
Arctostaphylos alpina 25 2 29.4
Begula nana 6 5 21.4
Cassioge spp. 22 .2 . 713.1
Empetrum nigrum , 63 7 335.5
Ledum spp. 41 1 8.9
TLoiseleuria procumbens 39 4 318.5
Potentilla fruticosa 8- 0,4 . -
Salix spp. 58 - -6 19.6
Vaccinium ul‘ﬁinoaum -84 7 125.8
V. vitis-idaea 70 3 17.8
Sedge-Grass 88 6 31.2
Herbs ’ 47 2 18.7
Moss 78 14 442,5
Other:
Equisetum spp. 3 0.2 -
Lycopodium spp. 3 0,2 2.7
Bare 2 0.1

——— - - - -

o Occurrence - percent of quadrats w/plant.

d Average plant coverage (%) ~ based on all quadrats,
T Trace, -
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comparison of the photographs taken in 1961 and 1970 and the vegetation
readings in Table 22 show that the total cover has decreased, particularly
in Quadrat B2. The continued heavy use in this area is markedly affecting
vegetation cover, especially the lichens, but other species as well.
Grasses and sedges are more vigorous inside the exclosure than outside,

Range Station 32 - Nadiwen Lake (Butte Lake), Carex-Heath Type

Station 32 was built in 1960 and the vegetation was read in August
1961. The station lies on the west side of Nadiwen Lake about 60 yards
from shore, where the elevation is 3,400 feet with an east 2° slope. It
is in a Carex-Heath type, which in 1961 appeared to be progressing from a
- meadow type and 1s poor to moderately drained. The description of the

1961 reading by Skoog was as follows: '"Carex (61-001) 1s the dominant -

_ flowering plant, but the heaths in combinatlon are equally

« abundant ., §§i}x'(61~012, probably S. pulchra) occurs spora-
dically., S. reticulata is common and a ground willow (Salix
61-013) 1is fairly common in places. Sghagnum occurs spora-
dically and mosses are abundant. Shrub birch and all the
heaths are decumbent types, generally less than 6 inches. A
variety of forbs are present, mostly moisture tolerant species.’
Lichens are common with an average cover of about 667, but of
""" . poor growth about 1 inch. ‘Groups I and I are dominant,.the
latter the more abundant, Groups III and YV seem to be in-
vading. The growth probably has been good in the paat, but -
heavy caribou use in recent years has damaged the. cover exw
tensively. The lichens are trampled and depressed in appear=~
ance, broken and many appear dead., Moss pedestals are common,
Overuse 1s evident on the site and it is expected that the
forage lichens will become less and less numerous as the
winter use continues, The sedge, however, may be utilized in
winter also, and the plant occurs in sufficient quantities to
furnish much forage."

When examined in 1967 and 1970 the vascular species appeared to haye

changed very little, Lichens, however, were showing some differences,
Outside they have continued to decrease, going from 5 to 2 in Quadrat Bl
and from 5 to 3 in Quadrat B2 (Table 23), Inside the exclosure limited
recovery was apparent. The site 1s somewhat moist and lichen growth -

‘ probably would not become very dense, Outside the exclosure there was
considerable signs of caribou use and all lichens appeared to be very
heavily used.

The vegetation in Unit 5 showed the effects of continued heayy use
over a perlod of years. All three exclosures continue. to show a decrease .
in lichen cover outside and it was noted at the time ¢f construction fn.~
'61 that these areas were already showing the effects of trampling by

caribou,
4 During the winter of '60-61 the main bulk of the herd, in excess
of 20,000 animals, wintered in this unit. They concentrated primarily -
e to the north of Butte Lake and in the Upper Butte'Creek area, Heath, ;

- 75




*@goe1l P ) *sayout uy 3Iy3tey o8easay o
*9TEOS I9pUBUIDG-ITNH PITFFpow £q I240D) q *21INSOTOX® SPISINO - g BINSOTOXS SPISUT - ¥ B
- T .,w = NN N - RN . ~ ®soylyde Bia38TITod
T SCT e - - - ﬁ\ﬁ /1 BONBT0IY20 BIIAOIDOTY .
T ﬂsH . - - - - - /1 SUa8IBATP BTAR[NOTUIO)
- - - - - - - 1 BOTID2E BUTTAIOR(]
1 3 - - - - 1/T pe] snsoqo1® snaoydoaveyds
- 3 - H\H - 3 : - T/t STIRINOTWASA BYTOUWRYY
- 1 - - /1 - T/1 - o1eyssed uoInev0d131§
- 2 - - z/1 3 1/1 3 TTUCSPARYDTI *D
- 3 - /T /1 3 T/2 3 EDTPUERTST *D
T/t /T - 3 - 3 1/t /T v STTeaTl )
- /1 /1 1/2 1/2 T/1 1/2 T/t BIBTINOND BTARIID)D
- 3 - /T 1/T 3 T/1 /1 STTFoRa8 °)
/1 1/¢ - 1/¢ /1 1/t 1/2 /1 STTRTOUN *)
T/ 3 /1 /T 1/2 3 1/2 /1 eTnosnqie *)
/1 1/¢ /T . 1/t 7/t T/t 1/2 T/¢ BUTIDFF3URI BTUOPBTD
1/€ /¢ 1/2 1/¢ T/y /¢ 1/9 1/ SUaDT]
9 Y 9 9 Y : Y Y b X94a®)
- 3 - 3 - - - - BTTOITAsn8ue edanssneg
1 1 1 ] Y - - - BOTIOPRIGRT STARINDOIPIJ ©
- 3 - 1 - 3 - 3 Bl10318Tq wnuolL1og ~
1 - - - - - - - BIOTITPURIZ BTOXLY
- - - b - - - - efT03TI0d EBp2wWOIpUY
I - - - - - - - eTe3l=doino sefiq
- - - JRSY € £ € T rurdie soT4ydeisoloay
- 1 Z A € € 1 1 wnidtu mniladoyg
€/1T 3 €/1 £/1 %/t z/t €/€ /T SuUaquNd3P WNpa]
4 3 1 3 S Vi T T . e9RpPT-BTITA A
A kA €/t /1 €/2 - - €/t S€/1 unsourS N UNTUTIdBA
- - - - 9/ s/€ - - eayond °g
A T T [4 - - T vu BIBTINOTIVI XTTEg
£/1 v/T v/ ¢/t %/1 - - - esoTnpue(8 eTN3Iag
Vi Y 9 S 9 S S nm §SOR
06 00T 00T 001 001 00T 00T 001 I3A07 TEBIO]
r4: | g 1€ 14 v rA 4 v v wumuwwso
0L61 1961 0L6T T961T 0L6T 1961 0L6T 1961 aeax
........wom&mﬁmqa........moswmmmnoQ . ]
....:...:....)Jm REREETEPEPRPapes 9d43 yaesy-xaae) ‘o¥eT °93Ing :z¢ UWOTIBAIS ‘€7 OTqEL
CEE o7 X ‘€8 ,nu. ‘€2CSEA STL
T T Py L7 suSiy

L I TR

....h., BSC mtwﬁ

PO A T

#4 a2k e s e



%

A il e e tans Mo vercaaoanns
TS O TN R
AC:j\b'c ............... SR U PR aee
Double Space v.oavieen Single 5paco cesseesse

shrub birch and meadow were the chief types utilized and Skoog felt that
sedges were at least as important as lichens as a food item. Caribou
occur throughout the year in Unit 5, especilally during the summer, fall
and early winter. Numerous game tralls exist indicating the heavy use
that had occurred over the period of years. Skoog (1959) indicated that
the lichen growth had been good to excellent in the past, but had deter-
iorated due to the excessive use by caribou. The forage lichens, Cladonia
alpestris, C. rangiferina and C. arbuscula were relatively poor, being
replaced by such speciles as Cladonia uncialis, C. gracilis, Cetraria
cucullata and C, nivalis. There were some sections of good growth., He
considered the lichen growth at that time to be poor and the lichens were
regressing under heavy caribou use. Of 2,100 linear feet of ground ex—~
amined by transects, 110.6 feet, or 5.3 percent, showed evidence of
caribou disturbance which suggested 5 percent of the ground cover had
been damaged by caribou in the area.

The vegetation at Station 15 (Big Lake) was especially noteworthy
because it was probably quite similar to the vegetation that occurred at
Deadman Lake in the early '50s where in 1953, 41 percent of the area was -
covered by lichens and almost 5,000 pounds per acre of fruticose lichens
were available, The shrubs were of about equal abundance, Since that
time, at both Deadman Lake and Big Lake, shrubs have increased dramati=-
cally, Evidently some of the heaviest use was in the period from 1956
through the early 1960s, as in 1956, when the exclosure was constructed
at Big Lake, the lichen cover was still relatively intact and plentiful
throughout, By 1961 disruption of the lichen cover was noted. Since
that time the shrubs have increased considerably and lichen cover has -
continued to decline. Cetraria nivalis seems to be the species most
capable of withstanding continued pressure. In 1957, at Station 15,
Cladonia alpestris was already showing the effects of the heavy use
that probably had occurred after 1953 (Hanson felt that it occurred from
1955 to 1957). At that time there were some effects of the use evident
and 1t has continued to 1970. This unit receives some of the heaviest
year round use of any unit in the Nelchina range and a considerable num«
ber of animals are present during snow-free periods when the lichens are
most susceptible to trampling. In 1970 certain areas of the unit
appeared to be overused, as far as lichens go, but the vascular plants,’

- particularly sedges, were still very abundant and offered considerable

forage., However, there was some indication, particularly at Stations 15
and 31, that on drier sites, damage to the vascular plants has also
occurred,

Skoog (1968) felt that in spite of heavy utilization, the unit re~
mained an excellent summer and winter range with abundant forage. He
felt that it served as an outstanding laboratory~£or studying . the effecta
of heavy range use by caribou., The effects have not been particularly
detrimental, except to the primary forage lichens."’

Range Unit 6: Tangle Lakes

This unit composes most of the northeast quadrat of the Nelchina
range. Skoog (1959) describes the boundaries as."On.the west by Unit 3
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and by the limit of spruce (approximately) from about Mile 65
on the Denali Highway southward across Clearwater Creek and
the Maclaren River to about the 3200 feet contour level of
the Alphabet Hills, The southern boundary continues east=
ward at that level, drops to the Middle Fork of the Gulkana
River near Gulkana Lake, continues to the outlet of that
lake and then swings east and south around Round Top
Mountain to the mouth of Excelsior Creek on the Gakona
River. The eastern and northern boundaries are marked

by Unit 3 and by a line running from the foot of Black
Rapids Glacier due east to the head of Jarvis Creek, then
southward across Castner, Cantwell, and Gakona Glaciers,
and down the Gakona River to Excelsior Creek.," This unit

encompasses 1,750 square miles or 10 percent of the Nelchina range. It
consists mostly of gentle slopes and rolling terrain, except for the
rugged mountains that occur in the northeast corner. Eleyatlon ranges
from 2,300 feet to 8,000 feet with 2/3 of the area between 3,000 and
5,000 feet. The region has been heavily glaciated in the past and there
are numerous moraines and eskers present, Snowfall is heavy and persists. -
late in the spring. The aerial survey of vegetation types (Table 24)
showed that shrub birch and heath types were predominant, with willow,
spruce, meadow and fescue grass being common. Ahout 20 percent of the
area is nonproductive. Skoog described lichen growth in 1959 as varying
from fair to excellent with very luxuriant stands of Cladonia alpestris
between the Maclaren River and Tangle Lakes., The area east of Tangle
Lakes had been disturbed by recent caribou usage, The northern portion
is poorly drained.and lichens were not abundant. ’

This unit has had some of the most extensive vegetation suryeys of
any in the Nelchina range, particularly the :survey by Hanson in 1957 and
examinations of several exclosures in the unit, There have been other
periodic ground examinations of the vegetation. Hanson (1958) described
three willow stands and they are presented in Tables 14 and 15 of his
report., There 18 also a description of a Balsam poplar stand in his
report, that was located in Unit 6. Hanson described the shrub birch
type in detail in his report, calling it the glandular birxch type.

Table 25 is a consolidation of information from the shrub birch
stands that he examined in Unit 6. Two of these were presented in his
report, the others were in a rough draft form and are presented here for
the first time. Additional narratives for each stand are avatlable in-
the files, In addition to those speciles listed in Table 25, other specles
that occurred in one or two stands include Arctostaphylos alpina,

Cassiope tetragona, Salix reticulata, Chamaedaphne calyculata, Loiseleuria
procumbens, Spiraea beauverdiana, Festuca brachyphylla, Carex capillaris,
C. montanensis, Poa‘arctica, Lugula multiflora, L. nivalls andlecogodium
alginum. The forbs were usually widely . scattered as can be seen in

Table 25, The following forbs occurred in only one 'or two stands,

usually comprising a small percent: "Antennaria monocephala, Arenaria
arctica, A, macrocarpa, Arnica latifolia, Campanula lasiocarpa, Cornus
canadensis, Gentiana glauca, gigp§t§§ym?mutei?gnq;deg;"hioxdiaiseretina,
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Table 24, Percent composition by vegetation types in Unit #6.
VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1. Alder 2.5
2. Aspen-Poplar -
3. Bog (Heath-Moss-Sedge) 0.4
4, Bluejoint Grass (Calamgg}'ostié) -
5. Shrub Birch 27.8
6. Fescue Grass (Festuca) 6.5
7. Heath 12.9
8. Meadow (Sedge-Grass-Forb) - 7.3
9, Water Sedge (Carex aquatilis) 1.4
10. Spruce 8.7
11. Whige Birch -
12, Willow 9.2
13. Glacter ) ‘ 4.5
14, Bare Ground 13.1
15, Water

5.7

- — " "
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Lupinus arcticus, Parrya nudicaulis, Pedicularis lanata, Petasites
frigidus, Polygonum viviparum, Pyrola minor, Saussurea angustifolia,
Stellaria laeta and Tofleldia pusilla. '

The shrub birch type usually occurs in wide expanses on rolling hills
and plateaus between 3,000 and 4,000 feet. Lichens are common and often
of very luxuriant growth, but as seen in the exclosures in this type, they -
were seldom used. The tall shrubs were usually very dense and restrict
caribou movements, Snow tends to accumulate during most winters so that
lichens are unavallable as winter forage. Hanson (1958) indicated that
moderate to heavy use during the spring would improve the quality of this -
type as a spring and summer range, Heavy use in the winter results in
rapid deterioration of the shrub birch type. He presented several other
ecological notes concerning the shrub birch type,

He described the fescue grass type and presented. the data from gne
representative stand, However, there were several other descriptions im.
his rough draft and they are all consolidated and presented in Table 26.
This type contains numerous forbs and plants that occurred in only one or
two of the stands including Betula glandulosa, Spiraea beauverdiana,

Dryas octopetala, Loiseleuria procumbens, Poa arctica, “Carex brunnescens,
Lycopodium selago, Arnica 1e891ngii Luplnus arctica, Sibbaldia procumbens,
Stellaria longipes, Trientalis europaea, Castilleja pallida, g_‘gzperborea,
Viola langsdorffii, Pedicularis langsdorffii, Epilobium angystifolium,
Rumex arctica, Sangulsdrba sitchensis, Vaieriana capitata and Veronica
wormskjoldii

The fescue grass type occurs in large areas adjacent to shrub birxch
and willow stands, especially along the Denali Highway. It is a seral
stage and lichens are seldom abundant. It is a good to excellent spring
and summer caribou range, but is a poor winter range,

In July 1959 Skoog conducted ground examinations along the Richardson
Highway noting the vegetation types. He made comments about . the yegetation
at each 5-mile interval. This information was written up as field notes
which are presented here according to the proper unit, so that a compari-.
son of vegetation from 1959 to present is a little more meaningful. The
field notes are quoted according to Skoog's notations. These range checks -
were along the east side of the Richardson Highway, proceedlng north_and
starting at the boundary near Meiers Lake.

"Mile 170,5. Spruce type - scattered trees. Undergrowth aa
described previously - Willow, Shrub Birch, and Heath. Many -
large rocks on the- ground heavy moss coyer, Lichen cayer
heavy - cover of 4 or 5, Mostly foliose, howeyver, (Peltigera
and Nephroma) and Stereocaulon, Some 'Cladonia uncialis. and
Cetraria nivalis, Area probably typical ¢f Spruce type aa it .
nears timberline. ' ' ' '

Area.between. Scattered Spruce, Willow, . Shrub Birch, and
'Heaths dominant,
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Mile 175. Spruce type - very thin density here. Numerous
dead snags standing, but not thick, indicating scattered
Spruce before the fire also. Fire twenty-thirty years old.
Shrub Birch dominant here, Willow common. Lichens are
common - cover of 3 or 4, but mostly foliose, Stereocaulon,
Cladonia gracilis, and funnel-shaped Cladonias, Generally
of 1-2 inches height. This site is well drained., Festuca
a common specles here,

o

Area between. Spruce type - has become more dense; appears
to be mostly black spruce. Willow and Shrub Birch common.

Mile 180. Spruce type - mostly white. Well drained site,

Willow and Shrub Birch abundant as is Heath, Alder" frequent,.
Lichens scarce - cover of 1. Follose, Stereocaulon, Cladonta
gracilis, and C. arbuscula are the'most common types. Little

evidence of fire .« none within past thirty years or 80,
ye

Area between., The above extends all along the east-side of
the highway to Mile 185,

Mile 185. Spruce type - well drained - mostly white, Thick :
Willow~Shrub Birch undergrowth. Lichens as described for
previous site.”

The following day he started at the Black Rapids Raodhpuse at Mile . %
227 and proceeded to Paxson at Mile 186, .The range examination was along »
the east side of the Richardson Highway. ' ‘

"Mile 225. Climax white spruce (d.b.h. 3 inches ~ 4 inches)
with understory of Alder. A few trees of Poplar and some of
Willow. Ground cover rock, moss, crowberry, and blueberry.
A few Peltigera lichens, and some Cetraria mivalis.

Area between, Road i1s climbing now to Isabel Pass., This
stretch lies close to timberline., White spruce (mature but
stunted) are scattered. Thick understory of Alder.

Mile 220. Spruce type, scattered, with thick understory of
Alder. Scattered Willow. Ground cover rock, heath, and moss,
Few lichens - mostly‘ggltigera.

Area between. Essentially the same but with Willow replacing
Alder after Mile 218, Spruce does seem to be reproducing,
Rocky substrata attributable to outwash of stream and glaclers,
Poplar common,

~Mile 215. Spruce-Willow type on rocky, gravelly site — outwash
of streams. Ground cover of moss, grass, and heaths, Lichens
scarce, as before.

SN Area between, Spruce drops out pretty much after Mile 212,
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Alder.Willow type covers much of slopes, interspersed with
Sedge Meadow and Heath types. Even the Heath, however,
seems to lack failr lichen growth,

Mile 210. Alder-Willow complex on rolling, moraine-ljike
ground. Ground cover of grass and heath. No lichens to
speak of.

Area between. Alder-Willow continued, along the steep
slopes east of road to Mile 208. Then Spruce entered once
more for 1 1/2 miles. Remaining 1 1/2 miles were mainly
Sedge Meadow, with Alder and Spruce interspersed. Shrub
Birch dominant now. Stereocaulon the main lichen,

Mile 205.. Shrub Birch-Heath, with Willow. Heaths consist
of blueberry, crowberry, low-bush'cranberry, and alpine
bearberry. Moss and sedge common. Lichens scarce, with

a cover of about 1 or 2, consisting of Stereocaulon and
Cetraria cucullata, with a bit of C. islandica and Dactylina
arctica. Peltigera common.

Area between. Mostly Dwarf Birch<leath; with white spruce (
and willow as major species., Lichens continue poor, P

Mile 200, Shrub Birch-Heath, with abundant willow, Similar
to Mile 205,

Area between, Shrub Birch, Willow communities, with sedge a
common'representative. Lichens seemingly poor throughout.

Mile 194.5. Shrub Birch-Willow-Heath. Blueberry thick (heavy b
with berries); crowberry and low-bush cranberry abundant; ?
Ledum, common to abundant. Lichens with a cover of 5 or 6,
Stereocaulon and Cladonia alpestris dominant (each a cover of
3); secondary species ‘are Cladonia rangiferina, C. arbuscula,
and C. uncialis; common species are Cetraria cucullata, C.
nivalis, and C. richardsonii; occasional Peltigera and
Cladonia gracilis, Succession advancing nicely. Little
caribou sign.

Area between. Similar vegetation,

Mile 190, Similar to last site checked, but lichens less
dense (cover of 3 or 4)."

; Skoog also examined the vegetation from Mile 45 on the Denali Highw
way to the west fork of the Maclaren River and described it as follows;-

"Shrub Birch vegetation types predominate here, interspersed
with the Festuca-Willow, Lichen growth is excellent throughout,
. consisting of good growths of Cladonia alpestris, C. arbuscula,
| — and C. rangiferina - 3 inches-5 inches high, The area shows
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little sign of use by caribou, with few areas where broken
branches were noted or where the lichen mat itself was
disrupted or disturbed by pawing. No winter droppings of ' 1
caribou were noted. Total ground cover of the forage
lichens present probably rates a 5 or 6."

Several exclosures are located in this unit primarily along the
Denali Highway, but also near some of the major lakes in the unit,
These exclosures were constructed in 1960 and the original reading of the
vegetation was in 1962, During 1970 the vegetation was reexamined at all
locations except Boulder and Summit Lakes,

Range Station 17: Mile 9 Denali Highway, Heath Type

This exclosure lies 195 yards south of the Denali Highway at an
elevation of 3,400 feet, on a north 1-2° slope. It is in a heath stand
on a small bench of a north facing slope. The vegetation was described *
by Skoog in 1962 as follows: ‘ E

"The site is exposed to wind and the plants are decumbent, 3
There is a rocky subsoil. Heaths are abundant, notably . ‘ E
Cassiope tetragona, Dryas octopetala, crowberry, Diapensia
lapponica, and blueberry. The lichen cover was good, covering
about 80% which is 1-3 inches tall. Group I species most
common, mostly Cladonia alpestris. Various other species
invading disturbed and wind exposed sections of ground,
notably Cetraria cucullata, C. nivalis, C. richardsonii, and
Stereocaulon. Winter use by caribou evident by the disrupted
sections of the lichen cover. Caribou pellets common."

Alexander examined all the exclosures in Unit 6 in July 1967 and 3
only at Station 39, at Summit Lake, did he note a difference between the g
vegetation inside and outside the exclosures. In 1970 the vegetation was
reexamined. Table 27 indicates results of the readings for both 1962 and
1970. As can be seen from this table and a comparison of the photographs
taken im 1962 and 1970, a small change has taken place in the 8-year :
period. 2

Lichen growth inside of the exclosure was noticeably better than ’
outside., This was particularly true towards the edges of the exclosure, , F
The center, where the plots are located, is a little more elevated and
exposed more to wind action. The best lichen growth was in protected
areas around shrubs, The height seldom exceeds 2 inches but they were ;
in good condition. In Quadrat A2 there were numerous small squamules E
developing on the moss mound and lichen growth will probably become f
better developed. In Plot B, outside of the exclosure, most of the ,
lichens were under 1 inch in size and scattered from both use and wind £
action. There are several isolated clumps of good lichen growth in ’
protected areas, particularly around Cassiope tetragona.

. The exclosure may be influenced by snow depth as it is within 20
 e—— feet of a terrace and snow depth might be deeper than normal, although
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no one has noted this being the case. Use by caribou 1s probably re-
stricted to snow-free periods, or in early winter before the snow
accumulates significantly. The stand appears typical of the area and
there is a definite difference between lichen growth inside and outside
of the exclosure. In 1962 when this vegetation was first examined, the
lichens had received some use as reported in the original description.
Since that time, the lichens have been able to recover fairly well in-
side the exclosure, However, outside, lichens continue to be mostly
scattered, due to both use and wind action.

Range Station 18: Mile 26 Denali Highway, Shrub Birch Type

This exclosure is 150 yards north of the highway at an elevation of
3,250 feet with a level plain. The stand is in a shrub birch type of
rather dense growth, medium height 3 to 4 feet. The site was described
in 1962 as having "heavy moss undercover, generally poor to moderately

drained site, probably wetter [ in the past. Sphagnum is
scattered about with Carex spp. being common. Narrow-leaved
Labrador tea, blueberry, cranberry, all are common. Cornus
canadensis abundant. Lichen growth 1is good 2-4 inches but
covers only about 30-50%7 of the ground. Cladonia arbuscula
and C. rangiferina are the most abundant species. C.
gracilis, C. uncialis, and Cetraria islandica are common as
are the foliose lichens, Peltigera aphthosa and Nephroma
arcticum, No evidence of caribou grazing. Dense shrub g
birch would protect lichens to a great extent." . g

In 1970 there was no noticeable difference in either the vascular
plants or lichens at this exclosure. It was apparent that the area re- A
celved little caribou use in either the summer or winter because of the ‘ %
dense shrub birch stands. Table 28 shows the vegetation readings in 1962
and 1970, The site is typical of the large shrub birch stands in the
area. Shrubs were 4 to 5 feet tall and there was a very heavy moss mat
as an understory. The lichens were scattered and usually clustered
wherever they were found, most were 2 to 3 inches above the moss layer.
Probably the only use made of the area by caribou would be early in the
summer and during the fall migrations, The dense shrub cover severely
restricts their movements.

Range Station 19: Mile 29 Denali Highway, Fescue-Willow Type

Station 19 is at an elevation of 3,700 feet with a 1 to 2° north
facing slope. The exclosure was constructed in 1960 and the first
vegetation reading was accomplished in 1962, A description of the
station at that time was as follows:

"Exclosure lies in a Fescue-Willow stand with moderate
- drainage and a heavy carpet of moss, nearly 100%. Tussocks
of moss and Fescue are a common feature. Sedge (Carex spp.)
and Artemisia arctica are abundant. Sedum, Lupinus and
‘Polemonium are common. The forbs are abundant but scattered
| —— in distribution. Lichens are not numerous, cover of 2 or 3
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at most with an average growth of 1-3 inches. Cladonia
gracilis, C. arbuscula, Cetraria islandica are the most
common specles. The site resembles meadow in many respects."

Skoog felt that the stand was advancing from a meadow type to the drier
fescue-willow type. Caribou use was not evident and the exclosure lies
in an area of heavy snowfall,

In 1970 there was little difference between the vegetation inside
and outside of the exclosure. This 1s reflected in Table 29. However,
the fescue mounds inside the exclosure appeared to be larger than in
Plot B, The mosses have not filled out the interspaces between the
tussocks. The stand appears very typical of a fescue-herb association
within a large willow stand. Lichens where they occurred generally were
in clusters, often robust, 2 to 3 inches, but scattered in distribution,
Comparison of the photographs taken in 1962 and 1970 of Quadrat A2 showed
that the interspaces seemed to be filling more with herbaceous vegetatiom., °
Qutside in Quadrats Bl and B2 of Plot B, there was some lichen growth
through the moss mounds, The mosses were very deep and covered several
fegcue hummocks. There was no sign of use by caribou. Use of the fescue=-
willow type 1is probably restricted to late spring and early summer when
the grasses and forbs are more succulent. Some use occurs in the fall
when caribou are moving through the area, otherwilse, there 13 little uge
of the sparse lichens.

Range Station 20: Mile 47.3 Denali Highway; Shrub Birch Type

Range Station 20 was constructed in 1960 and the first vegetation
examination conducted in 1962. It is at an elevation of 3,150 feet with
a 1° north facing slope and lies about 95 yards north of the highway. The
station was described in 1962 as '"The exclosure is in a Shrub Birch

stand of medium height 4-5 feet, which alternates with a
Fescue-Willow type which appears to be the invader. All
openings between the shrub birch have a Fescue-Willow
assoclation, as a result specles occurring in one type

also are present to a certain extent in the other. The

site seemed well drained with a rather deep soil., Moss

cover is heavy, easily rating a 6 in cover. Lichens are
abundant in the open Fescue areas, covering 75-90Z of the
ground, but are much less common in the Shrub Birch covering
30-50% of the ground. Group I lichens seem to be invading
strongly, all three Cladonias being present and about equally
abundant with an average height 3-4 inches, Cover by lichens
was 25-60% depending on site, Stereocaulon, Nephroma and
Cetraria islandica are common. There 1s little evidence of
use by caribou."

In 1970 there was no discernible difference between the vegetation
inside and outside the exclosure. The shrubs were very dense and would
restrict the use by and movements of caribou, Lichen patches were
scattered, but where they occurred they were usually very luxuriant, 2
to 3 inches in height. Table 30 indicates that there has been very little
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change in the past eight years. There was no indication of caribou use.
The dense shrubs would restrict movements during snow-free periods and
the snow would tend to accumulate during the winter so that use is likely

to be at a very minimum at this site,

Range Station 21: Mile 56,25 Denali Highway, Fescue-Willow Type

This station is at an elevation of 2,950 feet with a 2 to 3° north
facing slope, about 170 yards north of the Denali Highway. It was con-
structed in 1960 and the vegetation examined in 1962. At that time it was
described by Skoog as follows: "Exclosure lies in a Fescue-Willow

stand at a transition site between that type and Willow
close to Clearwater Creek. The site is more moist than
the usual Fescue site and contains more forbs and less
lichens. There is a thick grass and moss cover. The
principal species being Festuca altaica and Poa arctica.
Lichens are scarce with a cover of less than 15% generally.
Stereocaulon is the most abundant, It and Cladonia arbuscula
are invading the drier hummocks. No caribou usage evident.
Solidago multiradiata and Sanguisorba sitchensis are the
most abundant forbs with Aconitum Belphinifolium being
common. "'

In 1970 when the site was reexamined, it was noted that the east
side of the exclosure was located on a small spring creek so that the
soil and vegetation will probably never become stable. Forbs were pro=-
fuse, There was no evident difference between the vegetation in 1962
or in 1970, nor was there any noticeable difference between inside and
outside the exclosure (Table 31). Use by caribou was not evident and
this station is similar to the previous two. It probably receives
receives little caribou use,

Range Station 22: Mile 65 Denalil Highway, Shrub Birch Type

This exclosure was constructed in 1960 and the vegetation examined
in 1962. It is at an elevation of 3,450 feet on a level plain., The
stand 18 considered to be a typical shrub birch stand. It was described
by Skoog in 1962 as follows: 'Exclosure lies in a Shrub Birch stand

on a small shelf at the base of a moderately steep, 30°,
south facing slope. The soll is poorly drailned and rather
deep as a result of run-off down the slope. The shelf acts
as a catch basin of salts. Shrub birch is dense, 4-6 feet
high. Moss covered nearly the entire area and is thick.
Narrow-leaved Labrador tea, blueberry, cranberry and Spiraea
beauverdiana are abundant. Equisetum variegatum and Cornus
canadengis are common. Lichens are almost totally absent,
Peltigera spp. occur in a similar type on nearby slope,
Alnus spp. is adjacent to the stand. Site certainly 1s
nonntypical insofar as the Shrub Birch type is concerned.
Interesting for plant succession study however.'

As can be seen from Table 32, lichen growth was negligible at this
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range station. Shrubs, primarily shrub birch and alders, were very dense
and tall. Several dead stems on the birch were noticeable outside the

¢ exclosure, Inside, most of the birch appeared to be in a vigorous con-
dition, The snow would undoubtedly be extremely deep during the winter.
There probably is little, if any, use of the area by caribou, however,
it might be used somewhat by moose.

Range Station 37: Dickey Lake, Sprub Birch,Type

This station is at an elevation of 3,000 feet with no slope, in a
shrub birch type of medium height, on top of an esker or glacial moraine.
It was constructed in 1960 and the vegetation examined in 1961. At that
time it was described by Skoog as, '"The major type is Shrub Birch of

medium height 1-3 feet, the birch being scattered rather
sparsely over the area. Heaths are abundant, predominantly
cranberry and narrow-leaved Labrador tea. Blueberry is rare
and crowberry uncommon. Hierochloe alpina is the common
grass, but Festuca altaica seems to be invading. The site

is well drained and quite dry with few plant species present.
The lichen cover is rather poor with an average cover of
about 4 with a height of 1/2 to 3/4 inch, Groups I and II
are poorly represented, Stereocaulon is the common invader.
The lichen mat is brittle and broken, containing many species.
Caribou use has been moderate to heavy and the effect has
been significant, The dryness of the site plus the lack of
protective shrubs, (widely scattered and of low height),
probably has contributed to the rapid deterioration of the
lichen cover and also will inhibit rapid recovery,"

Table 33 and the comparison of the photographs shows the marked
difference of the lichen growth inside and outside of the exclosure.
Lichens outside of the exclosure were seldom over half to a quarter inch
in length and were quite scattered and fragmented. Inside, recovery was
starting to occur, primarily Stereocaulon and Cladonia gracilis., They
were still rather small and somewhat scattered. However, inside the
exclosure, they were mostly upright and dense. Use outside was very
noticeable, affecting both the vascular and nonvascular plants., Cover
has been reduced in both of the outside plots and the vegetation was less
vigorous than when the plots were first established. The continued use
of the area is sufficient to retain the lichens in a poor condition and
also cause them to deteriorate further., With complete protection some
recovery was starting after nine years. This area receives some use by
caribou throughout the year. v

Range Station 38: Boulder Lake, Fescue-Willow Type

This station is at an elevation of 3,900 feet with an east facing 3%
slope in a fescue-willow type. It was constructed in 1960 and the yege~-
tation was examined in 1961. The vegetation was reexamined in 1971, Tn
1961 it was described as,

"Station lies on a shelf above the Lake in a Fescue-~Willow
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type, the willow probably being Salix pulchra (61-004),

Shrub birch is common near the Lake and in more moist areas,
but uncommon on this dry well drained site. Blueberry is
rare and cranberry rather thinly scattered, Grasses (Festuca
altaica and Hierochloe alpina) are cormon, as are a number of
forbs, Two prostrate willows, Salix reticulata and S. spp.
(61-005) are common., The lichen cover is good, 1-3 inches
and consists predominantly of Group I and Group II lichens,
probably approaching a climax condition, There is little
evidence of grazing. This location can be considered as

good to excellent range for winter forage, A deep snow

cover in winter, however, acts to retard caribou utiliza-
tion."

The station lies in an excellent lichen stand, however, there has
been little use by caribou. Evidently, snow conditions are unfavorable
during most of the winter. It is surprising that the good lichen stand
has almost not been utilized at all to date. Comparison of the photo-
graphs and the readings shows that there has been almost no use of the
vegetation and there is no noticeable difference of the vegetation.
Cladonia alpestris is becoming dominant in the area and appears to be
near a climax condition.

The moss mat is not very thick and old moss pedestals are common,
as well as some old fescue tussocks. This area will be very susceptible
to heavy grazing or trampling due to the shallow and uneven nature of
the substrate. Lichen growth is good, although a wide variety of species
are present, The ghrubs, primarily Salix pulchra, are dispersed so that
all of the ground vegetation will be available for grazing.

Inside the exclosure in Quadrat Al there are two small old moss
pedestals that are being covered with lichens. The lichen growth is
excellent, Table 34 shows the vegetative readings from 1961 to 1971,

Range Station 39: Summit Lake, Heath Type

This station 1s at an elevation of 3,300 feet with an east 2 to
3° glope and was constructed in 1960, The vegetation was examined in
1962, It was described as '"lying in a Heath type on an exposed sloping

- shelf of rolling plateau~like area which rises to the west
‘.of Sunmit Lake. Shrub birch is common, but of decumbent

. form. Carex spp. (probably podocarpa) is common to abun-
dant. Narrow-~leaved Labrador tea, blueberry, cranberry and
crowberry are common heaths., Salix reticulata and alpine
bearberry are common. Site is well drained and exposed to
winds, Lichen growth is good, 2-4 inches covering 80-90%
of the ground. Many species present, but Cladonla alpestris
and C. rangiferina are dominant, Alectoria ochroleuca is
fairly common as are C. uncialis, Stereocaulon and Cetraria
cucullata. Area was used extensively last winter (1961-62).
by caribou and that use is obvious from disrupted, packed
appearance of lichens in many places., Area could not with~
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stand heavy caribou use because of the exposure.,”

In 1967 Alexander noted that the lichens outside of the exclosure
were heavily used and were in contrast to those inside the exclosure.
The lichen cover has not been able to withstand increased grazing
pressure by caribou and has deteriorated rapidly. 1In 1971 there was a
striking difference in the vegetation inside and outside of the exclosure
(Table 35). 1Inside the lichens were robust and in good condition. The
difference is noticeable from a long distance of the exclosure, mainly
due to the Cladonlia alpestris that is almost entirely missing outside of
the exclosure except in protected sites.

All unprotected sites outside show the effects of considerable use,
there 1s, however, good cover in protected sites, particularly under
shrubs. Under several shrubs, Cladonia alpestris has managed to retain
its original density.

Quadrat Bl occurs in a protected site under a shrub and the vege-
tation is similar to when the quadrat was established except that C.
alpestris has been reduced.

Skoog (1959) stated that the shrub birch type could withstand
greater use than most other types. In the Tangle Lakes unit, lichen
cover was over 50 percent and consisted mostly of Groups I and II,
averaging 1 to 3 inches in height. There were some localized areas
of moderate caribou use, but on the whole the area would be classed in
Stage IIIc. Transects covering 1,100 feet show that 2 percent of the
area had been utilized by caribou. There was still a considerable
amount of lichen forage present and he felt that it was progressing
toward a climax stage. In 1968 he stated that, "As a whole the forage
lichens are abundant, especially in the deep snow areas west of Tangle
Lakes where lush stands of Cladonia alpestris and C. rangiferina occur
in the Shrub Birch and Fescue grass types, To the east of Tangle Lakes,
however, the lichen cover shows evidence of the deterioration due to the
heavy use during the past 10 years." As can be seen from Table 4, use
by caribou has remained fairly consistent throughout the '60s. In Unit
6 they occurred in moderate numbers during the fall and then in increasing
numbers in the wintertime in some areas, particularly during the early
'60s. Most use has been in the eastern half of the unit during the
winter, but caribou are scattered throughout the unit during the summer
and fall. Usually in the winter, major portions of the unit are unused
due to deep snow accumulations.

The deep snow and the dense cover of tall shrubs reduces the use as
‘a winter range. Vegetative studies of Hanson indicated that it was the
shrub birch, heath and fescue grass stands that contailned the excellent
stands of lichens; usually reflecting limited use of the stands by
caribou, However, there were localized areas that had received moderate
use in the shrub birch, heath and fescue grass types. Considerable
forage lichens were present, especially in the shrub birch and heath
stands. Lichen cover usually ranged between 4 and 5, quite often being
2 to 4 inches in length. Cladonia alpestris and C. rangiferina were the
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most abundant species. The willow type contained mostly herbs and was
not a very good winter range; however, it does provide good summer

forage.

From Skoog's studies, we note that the eastern portion of Unit 6
contained several good stands of lichens, again usually restricted to
the shrub birch stands., In the alder and spruce stands in the northern
portion of the unit, there was very little lichen growth and what occurred
was in poor condition. The most luxuriant stands of lichens occurred in
the Maclaren River area west of the Tangle Lakes. The lack of use of most
of this unit is reflected at almost all of the Range Stations that were
built., Although several stations contain very good lichen stands, almost
all of them show no use. The exception to this is Station 17 in a heath
type which is exposed to use by caribou and has a much less dense stand
of shrubs that would provide protection for the lichens so that the lichens
are exposed to both the elements and caribou. Evidently at Station 39
there has been a marked decrease in the lichen cover, with a moderate in-
crease in use near Summit Lake during the early '60s. The stand is in a
heath type also, which is exposed and apparently cannot withstand heavy
use. It appears that even though summer surveys of the unit indicate
large stands of the most palatable form of lichens existing, most of these
stands are unavailable to caribou throughout most of the winter due to the
deep snows and density of the large shrubs. In those few areas that are
exposed to grazing there has been a deterioration of the range during the
last ten years. This unit still provides a considerable amount of good
summer and early fall forage.

Range Unit 7: Chistochini River

This unit is located in the far northeastern corner of the Nelchina
range. It is bounded on the west by the Gakona River, on the south by the
Copper River, on the east by the divide separating the Chistochina River
drainage from that to the east and on the north by the Alaska Range, ‘
There are 1,340 square miles in the unit comprising 7.7 percent of the
range. Altitude ranges from 1,500 feet near Gakona on the south to
10,000 feet in the mountains., Nearly onechalf of the unit lies below
3,000 feet. Table 36 shows the composition of vegetation types and, as
is indicated, almost one-half of the unit is made up of the spruce type
with a small percent of shrub birch, heath and bog. About 20 percent of
the area is nonproductive. Lichen growth is not very abundant because
the area is rather poorly drained. The only area examined on the ground
was in the vicinity of Mankomen Lake, in the northeast section and lichens
were in fair condition. In 1954, 48 square meter quadrats were examined
and 4 were clipped in the Mankomen Lake area. Results of the vegetation
readings are summarized in Table 37, It can be seen that lichen density
and production was very low overall. The only other on~the-ground work
in the area has been by Hanson, who examined one stand at the north end
of Mankomen Lake. His rough draft narrative is available and is quoted
here in its entirety.

- "Stand 72 is located on a 5-10° slope at the north end
of Markcmen Lake, about 38 miles east of Paxson, altitude

~.
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Table 36, Percent composition by vegetation types in Unit #7.

VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1, Alder ' : 0.6
2, Aspen-Poplar : 1.3
3. Bog (Heath-Moss-Sedge) 5,6
4. Bluejoint Grass (Calgmgggpstis) -

5. Shrub Birch 7.7
6. Fescue Grass (Fesﬁuca) . Q.7
7. Heath 6.4
8. Meadow (Sedge-Grass—Forb) ~ A 1,7 -
9, Water Sedge (Carex aqug}}};s) ) 2,7

10. Spruce , - 49,0

11, White Birch -

12, Willow | 4,2 .

13. Glacier - I :‘F‘ o \ “.\ o 5,6 )

14, Bare Ground A | 10.4

15. Water S

, . . , R b
U — S U O DS ——
J
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Table 37. Unit 7: Plant composition as determined by visual estimation
of plant cover and forage production in meter-square quadrats,

1954,
Mgnkomen Lake

Species ’ o d 1bs/acre
Date 7/24<8/3/54
Total Quadrats 48 4
Lichens:

Follose 44 3 7.1

Fruticose 48 2. 644 ,2
Woody: «

Andromeda sp. 10 T 5,4

Arctostaphz;os alpina 8 Q.3 -

Betula glandulosa o 65 Q,5 154.3

Empetrum nigrum 31 2. 219.5

Ledum spp. 13 0.1 8.9

Oxycoccqg microcarpus 10 T 0,8

Picea 3 Spp. 8 T -

Potentilla fruticosa 21 0.1 16.1

Rosa acicularis 8 T -

Salix spp. 73 1 -

Spirea beauverdiana 2 T -

Vaccinium ulig}nosum - 42 . Q.7 45,5

V. vitis-idaea i 52 Q.4 - 8.9
Sedge-Grass 100 11 1063.5
Herbs 88 0.1 25.0
Moss 98 64 2336.6
Other:

Equisetum spp. 50 Q.3 -

chogodium SPP. 2 T -
Bare 2 2

" 2 ~ <

o Occurrence - percent of quadrats w/plant,:

d Average plant coverage (%) <« based on all quadrats,

T Trace.
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3100 feet, Lat. 62°58', Long. 144°30'. Analysis was made on
Sept. 4, 1957, Charcoal in the soll indicated the stand had
burned over many years ago. This was a low to medium tall
Betula glandulosa-Vaccinium uliginosum stand rich in lichens.
Betula was about 2 feet high (1-5 feet), and spaced from 6-10

: feet apart to clumps with overlapping branches with average
cover of 2.5, Salix pulchra, cover 1,2, ranged from 0.5 to 5
feet high, and 10 to 15 feet or more apart ‘Vaceinium
uliginosum was abundant, 2.8 in cover, and 6-8 inches high.
Other Species contributing appreciably to the cover were
Vaccinium vitis-idaea, 1.1; Empetrum Eig:um, 1.1; Carex
bigelowii, 1.0; and Festuca altaica, 0.8. Picea glauca, up
to 15 feet high was widely scattered, The total number of
vascular species was only 12,

The surface of the ground in the openings was covered
with 1.5 inch layer of partly decayed vegetation. The soil
profile was well developed to a depth of 15.5 inches. Layers
were distinguished as follows: O0<3 inches, very dark gray
brown organic material with moderate amount of silt, scattered
stones, and a few pleces of charred wood; 3-9 inches, dark
reddish brown loam; 9-11.5 inches, dark brown loam with much
gravel and many small stones; 11.5-15.5 inches, very dark gray
brown sandy loam with much gravel and small stones; 15.5-26
inches, dark gray brown sand with small amount of silt and
many stones and gravel particles. The soil at 9-14 inches
showed a moderate flow tendency, but there was no seepage.

The acidity decreased from 4.9 at 0«3 inches to 5.3 at 15.5-
26 inches. Working depth of the roots was at 15.5 inches.

Mosses were abundant, cover 3.8, They formed hummocks,
2-3 feet apart, usually about 6 inches high, some to 1 foot,
and ranged in area from 6 x 6 inches to 1 x 2 feet,

Lichens were abundant, 5,2 in cover, and 2<4 inches

high., The chief species were Cladonia arbuscula and C.
A rangiferina. Spots of C. alpestris were scattered, but
- . they indicated that rate of invasion was good., Qther lichens
were Thamnolia vermicularis freq., Cladonia gonecha freq.,
Cetraria cucullata inf., and C. islandica inf. The range
condition was rated Good. Only a few caribou have been
ranging in this area. There were no broken hummocks and

- only a few trails. Considerable organic matter has accu=-
mulated in the soil so the soil conditions are good for
- ~ increased growth of lichens. The profile showed an abundance

of Cetraria cucullata in the 1.5 inch layer of partly de~
composed vegetation on the surface, indicating a greater
- abundance of this species in an earlier stage of lichen
succession."

Spruce occurs primarily in the southern portion of the unit. In the
R northern half, shrub birch and heaths are dominant and forage lichens are
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more abundant., However, work done in 1954, as well as Hanson's, indicate
that lichen production is not very abundant in this unit. Hanson's study
of the one stand indicated that the Group I lichens were in the process
of becoming the dominants, replacing some of the secondary species, This
unit has received more use during the '60s, with the eastward movement of
the Nelchina herd to new winter ranges. Skoog (1968} described caribou
use as " being sporadic although frequently large numbers have moved

through during late fall and early winter as part of the

major movement patterns associated with the Lake Louise

Flat. In 1961-62 a major portion of the herd wintered in

the Mentasta Mountains far to the east and these animals

traversed the lower portion of this Unit during early

winter and early spring. Scattered groups of adult bulls

frequently spend the summer and fall in the highlands to

the north. The northern portion is suitable for summer

use, also for early winter use before the snow becomes an

inhibitory factor, The southern portlon fa good for early

winter use by caribou,"

He felt that it contained sufficilent quantities of sedges for late
forage as well. The unit has continued to recelve heavier use as the
animals primarily move through it getting to the Wrangell Mountain areas
where they have been wintering in larger numbers during the 1960s, It
is particularly important that ground examinations be conducted in this
unit, particularly near Mankomen Lake where there is ayailable comparative '
data from the examinations in 1954 and 1957, It is very likely that the
lichen forage has been reduced as, based on available descriptions, At was
primarily in the stage of recovering from previous fires and caribou use.
The recent increased use probably has caused a deterioration of the lichen
cover,

Unit 8: Upper Susitna Bottomland

According to Skoog (1959) this unit, "extends along both sides of
the Susitna River from the Alaska Railroad upstream to the
mouth of Valdez Creek. The boundaries on both sides of the
River follow timberline (approximately) with certain ex-
ceptions that are delineated in the description of the
boundaries of adjoining Units. The Units adjoining this
one are 2, 3, 4, 5, 6, 9, 10, 11, 12, and 13."

There are 720 square miles or 4.1 percent of the total Nelchina
range., The altitude ranges from 800 feet to 3,00Q feet with an average
of about 2,400 feet. It lies entirely below timberline. The principal
vegetation type, (Table 38) is spruce which covers over three-quarters
of the area. The rest 1s made up of water and several vegetation types
each comprising about 2 percent. Snowfall and wind are moderate and the
banks of the river are snow-free early in the spring. Skoog described
the lichens as being poor to fair. The spruce tends to be too thick and
the ground too damp over much of the area to support good lichen growth,
Almost all of the vegetation examinations have been conducted in the Pog
Lakes region. Hanson described one stand in a heath type in this region
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Table 38. Percent composition by vegetation types in Unit #8,

109

VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1, Alder 1.8
2, Aspen-Poplar 2.0
3. Bog (Heath-Moss-Sedge) 2,2

" 4, Bluejoint Grass (Calamagrostis} -
5, Shrub Birch . 2,6
6. Fegcue Grass (Festuca) -
7. Heath Q.6
8. Meadow (Sedge-Grass-Forb) Q,6
9. Water Sedge (Ga;gx‘aqﬁgtiiis) . 2,2

10. Spruce 78.5

11, White Birch . 2,0

12, Willow 2,2

13. Glacter .

14, Bare Ground ' Q.2

15. Water - §f1H
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(Table 39) and his rough draft is quoted entirely.

"This Empetrum nigrum-Arctostaphylos alpina Dwarf
Heath stand is located on the upper part of the bank
above one of the Fog Lakes on a north-~facing slope of
5-35°, The altitude is 2,200 feet, Lat, 62°47', Long.
148°29'. The site is exposed to the wind and probably
there is little or no snow cover in the winter, Large
stones were scattered over the surface. Drainage on and
below the surface was good, The large amount of organic
matter in the soll indicates that the vegetation was more
luxuriant at one time than at present. The presence of
charred material in the soil indicates also that the stand
was burned over at one time., Apparently the site ig too
xeric at present for inwasion of spruce.

The well developed soll profile was as follows: O0<2
inches, dark reddish brown organic material with very little
if any silt; 2-2.5 inches, pinkish gray organic matter,
apparently decomposed lichens; 2,5~11 inches, dark reddish

- brown loam, rich in organic matter, with pieces of charred
material and occasional stones; 11—20 inches, dark brown to
brown sandy loam, with much gravel and many small stones.
The pH was unusually low, 3.9 at 0-2 inches and at 2-2,5
inches; 4.5 at 2.5-11 inches; and 5.5 at 11-20 inches.
Roots were extremely numerous in the 0-2 inch layer, well
branched throughout, and the working depth was at 17-18
inches,

Only 12 species occurred in this stand. The chilef
vascular specles were Empetrum nigrum, Arctostaphylos alpina,
Vaccinium vitis-idaea, Calamagrostis canadensis, and Ledum
decumbens, Moss hummocks were small, 1-3 inches high, and
usually broken. Lichens were mostly only one inch high and
the cover was medium, 3.9. The chief specles were Stereo-
caulon spp., Cladonia arbuscula, Cetraria cucullata, C.
nivalis, Alectoria n nigricans, A. ochroleuca, Cetraria
islandica, Cladonia rangiferina, and C. alpestrils, the last
being scarce 1in molst spots between shrubs. The site was
apparently too exposed for good development of lichens.
Similar stands occur on the same kind of sites in this
vicinity. The range condition was rated Poor to Faix."

During the winter of 1958 an area near the Fog Lakea that had heen
utilized heavily for a short period of time was sampled. Two transects,
each 1500 meters long and containing 50 ten-meter square quadrats, were
examined to determine the plant species present and area that was being
grazed,

Table 40 shows the plant species and proportions that were broken up
in the feeding craters. The area was considered heavily used and within
the sample portion of 10,000 square meters, there were 914 feeding craters,

110




0T 6'€ S Y % % v z € % % & susyoTT

00T £ € 1 (4 Vi T 1 € € Y T S9SSOK

01 7°0 Y , _ wnu8eydg

01 10 T STSUIPBUED SNUIO)

0 z'0 1 T eutdie S0TYO0I3TH

oT 0 1 TTMOT98Tq Xa1E)
00T 0'T T 1 T T T T 1 1 T 1 STSUapEURD STIsoiTeurie) -
-

00T ST 1 T 4 Z 4 € T 1 T YA B9EPI~STITA UNTULDDBA

09 9°0 T 1 T T 1 T uMSouTETIN UNTUTIDEBA

x : , BITOJTTITIIAM XTTBS

x BURPTA®W ESDT4

oL (AN T T £ 4 € T T sus qUNO9p wWnpa'’

00T 6'¢ ¢ kj € T \j K/ ] rA 4 € unxgtu wnijasdug

01 0 z psoTnpueTd eInisg

001 6'c % € '/ T '/ ] 4 Y € eutdie soTdydeysojoay

00T 66 66 00T 00T 00T ©0OT ©OOT ©OOT 00T 00T j1ued1ag ‘130D 28eqaag

b4 ‘D 0T 6 8 L 9 S Y € Z T mmwummm

‘nbaxg *aay

*166T ‘G 19queadss ‘*soye] Soj Jo suo Jo
3pTS yanos uo 33Fs pasodxs uo ‘yjesy jIemp epupdie soldydelsolday -~ uni3tu uwnxisdug ‘97 pueag *6E °Iqel

Srprrcr Q,.:.pmm ﬂmEm rrrrarre muﬂ..&m il |

WQ\-.go.-........ Aumu s e A s s e st e nes uwﬂnmu<
20/ ‘98 V6 By B¢ WQ \Qw »E & SIL
.o'...............F ....... Q\‘M ncvuﬂm)m
.-..o.oo..-...‘a..........N Ouh@mmwmtn\m&

,A;......ooo.N .O.Z mom .\&&..\.&\. &G,H‘



Tape ,/é.ﬁ.(lyu}. if, No. tresErnnsan s

In T o g B <2 .e
M 2 DU SR

/7, 43,54, 67, 71 ...............
A(- m:t ........ seeenes Flay oo iiiennerenns
Doublc Space ceseunn, Single Space sevavens

Table 40. Frequency of plants occurring in pawed-out plots made by
caribou feeding in a sedge~heath vegetation type in the
Fog Lakes region -~ examined March 22-24, 1958,

Totai Pawed-Qut Plots Examined ~ 57

T o -

Plots w/Broken~

Plots w/Plant " Uprooted Plants
Plants Ne. ?excent Ne, Percent*
Woody: 57 100.0 47 82.5
Arctostaphylos alpina 23 40.4 Q 0.0
Cassiope tetragona 15 26,3 6 - 40.0
Diapensia lapponica -3 5.3 2 . 66,7
Dryas sp. 2 3.5 0 Q.0
Empetrum nigrum .49 86,0 41 - 83.7
Ledum decumbens 1 1.8 0 Q.0
Lolseleuria procumbens 4 7.0 -1 25,0 . E
Salix reticulata 7 12,3 0 Q.G
S. sp. 7 12.3 0 Q.0
Vaccinium uliginosum 11 19.3 3 27.3
V. vitis-idaea , 37 64.9 -6 16,2 .
Lichens: 93.0 43. 81.1
Cetraria islandica 22 38,6 14 63.6
C. nivalis 4 7.0 2 . 50.0
C. richardsonil 5 8.8 1 . 20,0
Cladonia alpestris 15 26.3 9 64,0
C. rangiferina 29 50.9 24 82.8
C. arbuscula 46 80.7 34 73.9
C. spp. 11 19.3 4 36.4
Dactylina arctica 19 33.3 11 57.9
Sedge: Carex spp. 51 89.5 3 5.9
Grass 12 21.1 4 . 3.3
Moss 48 84,2 22 . - 45.8
Other: Lycopodium sp. 4 . 7.0 Q : 0.0
R , . o

v - « - g Ry " -

* Of the plots that actually contained the plant,
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averaging .24 square meter per plot or approximately 1 for every 11
square meters., The total area actually disturbed by pawing amounted
to 2.2 percent of the sampled portion., From the examination it became
apparent that sedges were a principal winter forage and that they were
seldom damaged by digging of the feeding crater. A visual inspection
of stomach samples from four caribou that were taken in the vicinity
also indicated that sedges were an important winter forage item,

Table 41 is a summary of the data obtained in the Fog Lakes region.

Range Station 30: Fog Lakes, Heath Type

Station 30 was established in 1960 and the vegetation examined in
1961. It is located on the middle lake, the one with the lsland, at Fog
Lakes. It lies on a small knoll along the south shore of the lake about
45 yards from the shore, at an elevation of 2,200 feet. It was described
in 1961 as "being on a wind-exposed knoll above the lake and encompasses

a low Shrub Birch-Heath stand containing few speciles. Heaths
are dominant, mostly narrow-—leaved Labrador tea, blueberry,
cranberry, crowberry, and alpine bearberry. Mosses are common
but not thick nor abundant. The area once contained a good
lichen growth as evidenced by 1-2 inch layer of decayed lichena
in the subsurface soll. At present cover 1s still about 75%,
but the lichens have been compacted and the Group I and II

" species replaced mainly by Stereocaulon. Most other lichens
are compacted, scattered and broken, The area definitely has
been overgrazed. The exposure of the site to wind and the
lack of tall shrubs for protection are main factors aiding the
rapld deterioration under heavy use. Not much forage remaing
at this site.,"

In 1967 Alexander indicated that there was no apparent difference
between the vegetation inside and outside the exclosure, He also took
photographs of damage by bears, to the stakes of Plot B. They had been
dug up and bent over. Quadrat B2 was severely damaged. Quadrat Bl
sustained moderate damage. The vegetation readings are presented in
Table 42, and it can be seen that Quadrat BZ was xecoyering somewhat
from the bear damage, but still was not a good reflection of the use of
the area. It was still very much affected by the damage that the bear
caused. Quadrat Bl showed little effect although the stakes were bent
over. Lichen growth inside and outside of the exclosure is quite dif-
ferent and a comparison of photographs from 1961 and 1970 indicated that
recovery had started inside the exclosure, Still it was primarily
Stereocaulon paschale and Cladonia uncialis inside the exclosure. Most

of it was about 1 inch in height but it was rather dense and starting

good recovery as compared to outside of the exclosure, In nine years

time those lichens that were present had started some recoyery under
complete protection while outside, the range had continued to deteriorate,
The species composition.pf lichens remained quite similar to what it was
at the time of establishdment, but they were more luxuriant. The con-
tinued sporadic use of the area primarily as the caribou are moving from
one unit to another during the summer, as well as some winter use, has
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Table 41, Summarized data of range utilization by feeding caribou, as
determined by the examination of feeding areas during the
winter of 1957-58.

Items Tabulated Fog Lakes

Dates Examined March 22-24, 1958
Snow Cover 10" - 15", 01d
Slope 3-5 Degrees
Vegetation Type Sedge~Heath
Total Quadrats 100
Total Feeding Area Examined ’ | 10,000 square meters
Total Pawed-Out Plots | 914 ' » ]
Plot Density: One Plot for Every 11 square meters
Average No, of Plots/Quadrat 9
~ Area of Plots: Total 218,85 square meters
Ave. Plot 0.24 square meters
Percent of Total Area Utilized 2,2
Total Pawed~OQut Plots Checked 57
for Plants

Plots w/Broken-Uprooted Plants
No. 32

Percent 91.2
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caused the lichens to deteriorate as was noted in 1961,

Skoog (1968) described caribou use as being "limited largely to
transient animals because the Unit lies across many of the
migration paths. Occasionally they will spend time in the
area, especially on the snow-free areas during early spring.
Mostly, however, the thick spruce and wet conditions are not
qualities that nommally attract caribou, Heavy tralls crias«
cross the main migration points and the animals do graze
somewhat during their passage through. In winter, the ice
along the upper half of the river becomes an "avenue"
followed by the migrating animals."

Caribou use will probably remain as described by Skoog, since the
principal calving area is Unit 12, and one of the principal summering
areas, Unit 5, is adjacent to this unit, Some winter use has occurred
in the past, but it was usually quite sporadic. Sedges were very
abundant and appeared to take the major brunt of the caribou grazing.
Sedges appear to be quite resistant to winter use as they were seldom
destroyed, as is common for the shrubs and lichens. In the stands that
were examined in the late '50s by Hanson, there were good lichen standas,
although they were only about one inch and were primarily secondary
types. The range condition was poor to falr, Station 30 was established
where lichens were once abundant, but were primarily Stereocaulon spp.
and the area was definitely overgrazed. By 1970 the lichens inside,
primarily Stereocaulon paschale and Cladonia uncialis, showed good signs
of recovery, However, they were still mostly between 1 and 2 inches
tall but were very luxuriant and in good condition., Evidently this
recovery started between 1967 and 1970, as Alexander did not note the
difference in 1967. Unfortunately, an accurate determination of the
use outside of this station cannot be obtained from Plot B, but a
general examination of the outside vegetation indicates that it has
deteriorated somewhat since 1961,

Unit 9: Alphabet Hills

The Alphabet Hills are in the east central portion of the Nelchina
range, south of Tangle Lakes, and north of Lake Louise Flat., The boundary
that encircles the hills is timberline (approximately) and is at about the
3,200 foot contour level., There are 400 square miles in the unit amount-
ing to 2.3 percent of the range. The altitude ranges from 2,600 to 5,400
feet. Almost 3/4 of the unit lies between 3,000 and 4,000 feet. Snowfall
and wind are of moderate intensity and the ground usually becomes free of
snow early in the spring. Spruce, shrub birch, and heath are the prineipal
vegetation types in this unit (Table 43). Skoog (1959), in describing the
vegetation said, '"the western half of the unit has received much more

use than the eastern portion, Lichen growth to the west
consista primarily of the secondary lichens and exhibits

a disrupted, trampled appearance, That to the east conailat
of good (2-3 inch) stands of Cladonia alpestris, C. rangi-
ferina, and C. arbuscula and is more erect and vigorous."
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Table 43. Percent composition by vegetation types in Unit #9.
VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1. Alder 0.5
2, Aspen~Poplar ' -
3. Bog (Heath-Moss-Sedge) ’ -
4, Bluejoint Grass (Calamagrostis) -
5. Shrub Birch 23.0
6. Fescue Grass (Festuca) o | 1.4
7. Heath | | 19.8
8. Meadow (Sedge-Grass-Forb) 4,9
9. Water Sedge (Carex aquatilis) , 0.5
‘10. Spruce . 35.6
11, White Birch ' -
12, Willow ‘ | 6.7
13, Glacier ) o V -
14, Bare Ground ‘ 5.8

15. Water | | 1.8
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In 1953, 48 quadrats near Monsoon Lake were examined for species
composition and 12 were clipped to determine production. The data are
presented in Table 44. Lichens were fairly abundant with moderate pro-
duction. Hanson in 1957 examined one stand at the western end of Monsoon
Lake. The narrative of his rough draft 1s available and it is here
quoted in its entirety.

, "This climax Betula glandulosa stand is located on a
south-facing slope of about 5-10° at the west end of Monsoon
Lake at an altitude of 3100 feet, Lat, 62°5Q', Long. 146°40',
Betula averaged about 5 feet tall, ranging from 2 to 8 feet.
‘The branches usually overlapped, but often the shrubs were

4 to 8 feet apart. Vaccinium uliginosum, 3-15 inches high,
was abundant. Hummocks, formed by mosses, were 1-6 feet
broad and up to 15 inches high. Ledum decumbens, about 8
inches high, was moderately abundant, There were no indi-.
cations of fire on the surface, White spruce trees were
widely scattered on the edges of this stand.

Soil profile: 0-2.5 inches, organic material; 2.5-3.5
inches, loam with many partly decayed moss stema; 3,5-4.5
inches, sandy loam, with small pleces of charred wood;
4.,5-8.5 inches, sand, some silt, much gravel, many stones;
8.5~12,5 inches, sand with much gravel and many stones;
12.5-22 inches, sand with some gravel and many stones; 22-26.
inches, coarse sand and gravel with many stones. The Pl
varied from 4.3 in the surface horizon to 5.9 below 12.5
inches, Roots were extremely numerous at (~2,5 inches and
the working depth was at 15 inches.

The lichens, 3-5 inches high, were chiefly in openings
between the shrubs., The cover was good, averaging 4.5. The
chief species were Cladonia rangiferina, C. arbuscula, and
C. alpestris. Other species were Stereocaulon . (Infrequent),
Cetraria cucullata (scarce), Thamnolia vermicularis (scarce],
Cetraria richardsonii (infrequent), C. islandica (infrequent),
and Peltigera aphthosa (frequent), Recent use of lichens by
caribou has been fairly heavy, as indicated by detached and
broken branches of shrubs, the numerous trails, a few exposed

R " roots, fairly numerous broken moss hummocks, and scattered
clumps of lichens, apparently dropped after having been
lifted from the ground. Some signs of pawing were evident.

This stand shows early effects of use by caribou. The
range condition was rated as Fair to Good. The goll profile
indicated that mosses, especially Polytrichum spp., plays a

* very important part in building up the organic matter which
precedes: good growth of lichens such as Cladonia alpestris."

. 118

TR




Ts}pe lw.f.(!\l). Ref. No. -K‘oo'on't"‘
Ing Pored gy

N S R e .
1o 1%, 53,65, 8%
Adlct oo, 1

"y AR Sy
Poulle Space o.yuu.,

Table 44, Unit 9: Plant composition as determined by visual estimation
, of plant cover and forage production in meter-square quadrats,
1953.
, Monsoon Lake
Species o d lbs/acre
Date 8/5-10/53
Total Quadrats 48 12
Lichens:
Foliose 56 3 38.36
Fruticose 92 40 2560.61
Woody :
Arctostaphylos alpina 17 0.6 7.13
A. uva-ursi 6 0.5 -
Betula glandulosa 67 3 16.05
Empetrum nigrum 71 5 314.05
Ledum spp. 79 6 117.77
Oxycoccus microcarpus 8 0.1 t
Populus spp. 2 t -
Rosa acicularis 6 0.1 0.89
Salix spp. 42 3 49,07
Spirea beauverdiana 23 0.8 8.02
Vaccinium uliginosum. 79 7 151.67
V. vitis-idaea 94 4 123.12 .
Sedge~Grass 85 4 32,11
Herbs 77 3 24,98
Moss 92 30 1238.37
Other:
Fungi 2 t t
Lycopodium sp. 10 0.2

21.41

o Occurrence - percent of quadrats w/plant.
d Average plant coverage (Z) - based on all quadrats.

t Trace,
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Range Station 36: Monsoon Lake, Shrub Birch Type

This station lies in a shrub birch type, 3-5 feet tall, about 70
yards from the west end of the lake, at an elevation of 3,000 feet. It
was constructed in 1960 and the vegetatlon read in 1961, The vegetation v
was described by Skoog in 1961 as 'White spruce are thinly scattered in ]

the stand. The vegetation at this end of the Lake lies in i
the bottom between hills and probably has built up from a
more molst situation with abundant sedges. Near the lake
the ground is quite moist with sedge, Petasites, Sphagnum,
and other moisture tolerant plants. Hummocks measuring
1' x 2" x 1 1/2' to 10" x 6' x 2' of Sphagnum and moss are

~ a common feature upon which grow heaths and shrub birch.
Generally the Sphagnum and sedge become less abundant and
the ground drier away from the Lake, ZLdchens begin to £fill
in the space between the shrub birch; Cladonia rangiferina
near the base; and Cladonia arbuscula and C. alpestris in
the open areas., Cetraria islandica is a common species as
well, Moss covered nearly 100% of the ground. The lichen
growth is quite good. Groups I and II predominate with
foliose lichens common, The area has heen psed hy carihou
only to a small extent, judging from the good lichen growth
(2-4"), as contrasted with the adjacent areas where the
lichens have been trampled and broken to a great extent.
Suspect that the Shrub birch cover has been a major factor
in protecting the lichens, aside from the fact that caribou
normally utilize the ridge more in thelr grazing. At present
the area 1s used mostly by caribou on the move and many
trails are a common feature." :

In 1967 Alexander indicated that there was no visible difference
between inside and outside the exclosure., In 197Q there was a yery
marked difference between the growth of lichens inslde and outside
(Table 45). The use of lichens in Plot B and other areas outside has
evidently been very heavy since 1967. A comparison of the photos of
1961 and 1970 show a striking deterioration of the very good stand of
lichens that occurred in 1961, There has been little change in the
shrubs or other vascular plants over the interim perlod. It is apparent
that the use has been heavier recently. A major portion of this could
be summer use because, with the dense shrub cover, snow would be quite
deep during the winter time, The statlon lies along a principal route
of movement of animals to and from their wintering range. This continued
use 1is gtarting to detrimentally effect the growth of lichens.

Caribou have used the area sporadically throughout the last several
years, both summer and winter. It 1s primarily during the fall that the
major portion of the herd passes through the area moving to their wintering
ground. Seldom do they remain in the unit for long perlods of time. This
movement of large numbers of animals is starting to seriously affect the
vegetation as the lichen cover in the vicinity of Monsoon Lake demonstrates,

V The western portion of the unit has shown some evidence of trampling since
S the first reports, but the eastern portion supposedly was in excellent
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condition. In 1953, lichens were fairly abundant but showing only a
moderate production and sedges were low in the vicinity of Monsoon Lake.
In the shrub birch stand that Hanson describes, the lichen cover was very
good and consisted primarily of the Group I lichens (the most palatable
and preferred lichens). There was scattered evidence of recent use. In
1959 when Skoog examined the area, the lichen growth varied from poor to
excellent, averaging 1 to 2 inches in height, About 5 percent of the 600
linear feet of transects examined, showed evidence of damage by caribou.
It contained much lichen forage at that time. Both moose and caribou

use the area and the use during the snow-free period by these animals has
led to the deterioration of the condition of the lichens noted in 1970.

Unit 10: Chunilna Hills

This unit is bounded on the west by the Alaska Railroad, on the
south and east by the Talkeetna River and Prairie Creek and on the north
by the 3,0000 foot contour level just south of the Susitna River. Eleva~
tion ranges from 400 feet near the mouth of the Talkeetna to 4,500 feet
and 70 percent is below 3,000 feet. There are 730 square miles (which is
4.2 percent of the Nelchina range) in Unit 10 where snow cover is
usually moderate to heavy, but winds are of moderate intensity and snow
dissipates early in the spring. Table 46 shows that a quarter of the
unit is composed of the heath type. Alder, spruce and meadow are also
common types in this unit, In spite of the relatively low altitude,
over half of it lies above timberline. No ground examinations have been
reported in this unit, but Skoog stated that aerial observations reveal
that good stands of lichens are present, Many seem to be climax stages of
Cladonia alpestris. Use by caribou has been limited to a few wandering
bands for several years. The unit appears to be used only to a minor
extent by caribou and there is very little information available about
the vegetation in this unit other than the aerial survey of vegetation
types. Skoog (1968) reported that the abundance of lichens, sedges and
grasses causes the unit to be a potentially important winter and summer
range in the future,

Unit 11: Talkeetna River

Skoog (1959) described the unit as "encompassing the drainage of the
upper portions of the Talkeetna River. It is bounded on the west by Unit
10 and Sheep Creek, and on the south by Sheep Creek and the divide sepa-
rating the drainages of the Talkeetna River and Kosina Creek and on the
north by Unit 8 (timberline at about 3000 feet).' There are 1,380 square
miles which comprise 7.9 percent of the Nelchina range. Elevation ranges
from 500 feet to well over 8,000 feet of which 52 percent lies above 4,000
feet. Snow cover is heavy but the frequent winds expose several of the
ridgetops. Most of the unit is above timberline and heath predominates
(Table 47). Bare ground is a major feature due to the ruggedness of the
terrain. Meadow, spruce, shrub birch are common vegetation types. The
vegetation has been examined primarily in the wintertime and Skoog
stated that lichen growth seem rather discontinuous and consisted
largely of secondary lichens. During the winter of 1957-58 the upper
Talkeetna River was examined where the caribou had been grazing. Table
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Table 46. Percent composition by vegetation types in Unit #10.

VEGETATION TYPES/TERRAIN CATEGORLES PERCENT
1. Alder 16.5
2. Aspen-Poplar 1.0
3. Bog (Heath-Moss~Sedge) 0.8
4, Bluejoint Grass (Calamagrostis) : 2.3
5. Shrub Birch 2,5
6. Fescue Grass (Festuca) -
7. Heath » 25.3
8. Meadow (Sedge-Grass-Forb) 15.3
9. Water Sedge (Carex aquatilis) -

10. Spruce | ‘ ‘ 19,5

11. White Birch 6.5(

12, Willow 6.3

13. Glacier B S ' \ ‘ | -

14, Bare Ground 2.0

15, Water | 2.0
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Table 47. Percent composition by vegetation types in Unit #11.
VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1, Alder 5.5
2, Aspen-Poplar 0.3
3. Bog (Heath-Moss-Sedge) -
4, Bluejoint Grass (Calamagrostis) 0.5
5. Shrub Birch | 9.5
6. Fescue Grass (Festuca) 0,2
7. Heath 35.4
8. Meadow (Sedge-Grass~-Forb) 10.4
9. Water Sedge (Carex aquatilis) 0.2
10. Spruce 11,3
11, White Birch 1.1
12, willow 3.6
13, Glacierv o R o ) \2.5“
| 14, Bare Ground 18,1
15, Water 1.4
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48 shows the vegetation that was present in the feeding craters, It

was noted that caribou trails were common along the riverbed and through
timbered areas; however, little feeding activity was noticed. Most of
the grazing occurred near or in the heath type above timberline and
mostly on slopes of 15-25°. It was one of these sites that was examined
that winter. It can be noted that lichens, heaths, and sedges were the
dominant plants. It appeared that lichens were the primary food item
and sedges the secondary. Cladonia arbuscula and C. rangiferina were
the most abundant species, but not particularly luxuriant, Heaths were
comprised of crowberry, blueberry and narrow-leaved Labrador tea and
cranberry; however, very little evidence of browsing of these plants was
noted., Stomach samples from seven caribou indicated that lichens and
sedges were the principal forage with some shrub birch leaves and other
twigs being present.

Skoog continued the winter utilization studies from 1958 through
1960. The Upper Talkeetna River area was selected as it was being used
fairly extensively at that time. Prior to 1956 it had been relatively
untouched by caribou so that it appeared to be a good area to examine
to determine the effects of caribou use., In the winter of 1959~60 he
examined the area between Clear Creek and the main stem of the Talkeetna
River where caribou were feeding primarily in the meadow and heath types.
At that time lichens appeared to be scarce, He noted that in the feeding
craters, the vascular plants included alpine bearberry, shrub birch,
crowberry, narrow~leaved Labrador tea, willow, blueberry and cranberry.
The sedges and grasses that were present were unidentified and were
lumped into one group. Lichens included Cetraria islandica, C. cucullata,
C. nivalis, C. richardsonii, Cladonia rangiferina, C. arbuscula and C.

C. uncialis, “all of poor growth less than one inch tall and spotty dis-
tribution. Of 5,000 square meters of surface area examined, there were
681 feeding craters, one for every 7 square meters of surface. The craters
totaled about 306 square meters or 6 percent of the total area examined.
.-This was an area of heavy use so it appeared that caribou did not cause
nuch damage to the total vegetative cover., The main food items appeared
to be sedges and lichens. Table 49 is a comparison of the feeding crater
data obtained in 1958 and 1960. In the summer of '60, Skoog continued
this study in the Upper Talkeetna area to determine the effects of winter
use on the vegetative mat once the snow cover was gone, Six hundred one~-
meter square quadrats and 100 foot transects were examined in 22 different
vegetation stands to obtain data on the plant species frequency and cover.
Seven stands of heath, 5 sedge meadow, 3 shrub birch, 2 spruce, 2 fescue,
2 willow, and one early successional stage of lichens were examined. An
attempt was made to measure the effects of three years of intensive caribou
grazing by the use of 100-foot transects by designating the use of the
lichen cover as either light or heavy., Nine thousand feet of transects
across the main lichen areas were examined and 2,448 feet, or 27 percent
of the total, were recorded as being disturbed by caribou. O0f that,

1,609 feet, or 18 percent was considered light grazing and the remaining
839 feet, or 9 percent, was classified as heavy use. The areas that were
classified as light probably would produce new growth provided they are
not disturbed for 3 to 5 years (Skuncke 1969, Andreev 1954). Those areas
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Table 48, Frequency of plants occurring in pawed-out plots made by
caribou feeding in a lichen-heath vegetation type on the
upper Talkeetna River - examined February 15, 1958.

Total Pawed-Out Plots Examined - 86

-

Plots w/Broken-

Plots w/Plant Uprooted Plants

Plants No. Percent No. Percent*
Woody : 86 100,90 37 43.0
Arctostaphylos alpina 11 12.8 0 0.0
Betula glandulosa 1 12.8 1 9.1
Cassiope tetragona . 27 31.4 5 18.5
Empetrum nigrum 75 87.2 36 48.0
Ledum decumbens ' 41 47 .7 12 29,3
Salix reticulata 8 9.3 0 0.0
5. sp. 6 7.0 1 16.7
Vaccinium uliginosum 74 86.0 18 24.3
V. vitis-idaea 37 43.0 2 5.4
Lichens: 86 100.0 85 98,8
Cetraria cucullata 42 48.8 40 95.2
C. islandica 34 39,5 32 94,1
Cladonia alpestris 32 37.2 32 . 100.0
C. rangiferina 72 83.7 68 94.4
C. arbuscula 83 96,5 83 100.0
Dactylina arctica 13 . 15.1 11 84.6
Sedge: Carex sp. 56 65.1 0 0.0
Moss 72 83.7 19 26.4
Other: Lycopodium sp. 36 41,8 0 0.0

* Of the plots that actually contained the plant,
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Comparison of winter feeding areas examined on the Upper Talkeetna

Date examined

Snow cover

Slope

Vegetation type

Total quadrats

Total area examined

Total feeding craters

Crater density: one for every

Area of craters: Total
Average

Percent of total area utilized

Degree of use

2/15/58

4-12" old

15-20°

Heath

0

3,400 square meters
86

40 square meters
24,14 square meters
0,29 square meters
0.7

Moderate

4/2/60

16-30" old

10-15°

Sgdge meadow and heath
5

5,000 square meters
681

7 square meters
305.96 square meters
0.45 square meters
6.1
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that were classified as heavy appeared to have been essentially destroyed
and it seems likely several years will be required for them to recover.
There was very little evidence of heavy use in the meadow type which
covers about 10 percent of the region and was an important source of
winter forage. Skoog (1961) stated that 9 months of winter use, (i.e.

3 winters of 3 months each) by over 20,000 caribou on an area of about
100 square miles (i.e. about one animal per three acres), had resulted

in 9 percent of the lichen forage being destroyed and 18 percent grazed
lightly, This indicated that under continued heavy use of such intensity,
the range probably would deteriorate rapidly. However, the buffering -
effect of the meadow could not be determined. TUnfortunately, a large
amount of descriptive vegetational data would be available from the meter
square quadrats, but these data apparently are no longexr in the files and
cannot be reported herein, They would be very useful in describing and
comparing the vegetation with the other range units.

Caribou use was very light prior to the winter of 1956-57; however,
since that time it has been used frequently as a wintering area by large
numbers of the herd. Usually only small bands occur in the summer., Al-~
though Skoog demonstrated that continued use over a short period of time
led to deterioration of the lichen cover, there is little information to
indicate any severe damage to the vascular plants,

Unit 12} Oshetng River

This unit is located in the central position of the xange and en~
compasses the main calving and summering grounds of the Nelchina caribou,
It is bounded on the west by Unit 11 and on the south by the divide that
separates the Oshetna River and Flat Creek from Caribou Creek. The eastern
boundary is a line running northward from the bend of the Little Nelchina
River, to the mouth of Daisy Creek, continuing down Tyone Creek to the
spruce line (approximately) and following that westward almost to the
Oshetna River and northward to a point about six miles upstream from the
mouth of the Oshetna River, The northern boundary is timberline which
approximates the 3,000 foot contour level. This unit encompasses 1,540
square miles, which is 8.8 percent of the total Nelchina range. Altitude
ranges from 2,000 feet to 7,600 feet, with 45 percent of the unit above
4,000 feet,

Snow depth is moderate to heavy and persists late into the spring,
especially in the northern portion, The principal vegetation types are
shrub birch, heath, meadow and spruce (Table 50), Skoog (1959} stated
that lichen cover throughout the area generally was poor and consisted
mostly of secondary specles and occurs primarily in the shrub birch and
heath types. The poor growth resulted from both poorly drainage and heavy
use by caribou in the past. The unit has been the site of the main
calving activity in the spring for a long period, probably much longer
than for which information is available., Heavy trails interlace the
region and most of the herd spends much of the summexr in Unit 12, Qnly
a8 few animals are present in the winter except for tranaient groups which
pass through.
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| Table SO.Y Percent composition by vegetation types in Unit #12.
é VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
_!
% 1. Alder . 0.1
; 2. Aspen-Poplar- . -
; 3. Bog (Heath-Moss-Sedge) 0.1
% 4, Bluejoint Grass (Calamagrostis) -
g 5. Shrub Birch 31.6
% ‘ 6. Fescue Grass (Festuca)( : 7.2
7. Heath 23.8
8. Meadow (Sedge-Grass-Forb) - 11.6
9. Water Sedge (Carex aquatilis) 6.6
10. Spruce 9.2
! % 11. White Birch -
12, Willow 5.6
13. Glacier ‘ ‘ ‘0.6
S 14. Bare Ground 8.0
; 15. Water 1.6
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During the summer of 1957 Hanson examined several stands in this unit
and he presented the data for a shrub birch type in the upper Tyone Creek
in Table 6 of his report (Hanson 1958). Table 8 contains a heath type in
upper Tyone Creek and Table 11 is on a fescue type in upper Tyone Creek,
He also described two other stands in his rough draft of a shrub birch
type. These are presented in Table 51.

Since this unit is the principal calving and summering area and prob-
ably shows greater deterioration of the range, particularly of the lichen
cover his descriptions are included verbatim to enable a better under~
standing of the vegetation in the unit,

"Stand 5

This Cassiqpe tetragona—Heath stand is located on a steep
northerly facing slope of 25-40° in the calving range on the
gsouth side of Tyone Creek at an altitude of about 400Q feet,
Lat. 62°11', Long. 147°11'., Analysis was made on June 29,
1957.

As shown in Table 52, the number of vascular species
was high, 35, The chief species were (Cassiope tetragona
4-6 inches high, Loiseleuria procumbens, ¥accinium vitis~
idaea, V. uliginosum, Empetrum nigrum, ‘Equisetum sc¢irpoides,
Salix arctica Hierochloe alpina, Arnica lessingii, and
Pedicularis ‘capitata, Betula glandulosa and taller species
of Salix, up to 2 feet high, were widely scattered. The
stand was conspicuous from a distance because of its dark
greenish brown color.

Except in bare spots the living cover on the surface
was up to 2 inches high, and the decaying vegetation about
0.5 inch thick. The soil profile was as follows: (=1,5
inches, dark reddish brown, organic matter; 1.5-4.5 inches,
dark brown loam with a few small stones and gravel particles;
4.5~10 inches, dark brown loam with numerous pebbles and
stones; 10-24 inches, mostly stones with very little soil
between them. The pH was 5.1 at 1.5-4.5 inches, 5.9 at
4.,5-10 inches. The roots were very numerous to 18 i{nches,
There was no effervescence at any layer with 20 percent HCI,

The moss cover, 2.6, was moderate, The chief species
were Hylocomium splendens, Pleurozium schreberi, Polytrichum
strictum, and Dicranum fuscescens. The lichen cover was also
moderate, 2,2, The lichens were much shattered by caribou
trampling apparently. Many species were present, including
the following, in approximate order of abundance.

Nephroma arcticum Sphaerophorus globosus
Cladonia rangiferina Cladonia amaurocraea
Cetraria cucullata Thamnolia vermicularis
Dactylina arctica Cetraria xichardsonii
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Table 51. Unit 11: Summary of 10 quadrats per stand by Hanson in a
shrub birch type,
Location: East End of Black Lake Upper Tyone Creek
Stand: 78 6
Species: Aver. Frequ. Aver, Frequ,
Cover 4 Cover %
Total Cover 97.7 - 100 ) -
Arctostaphylos alpina - - 0.7 20
Betula glandulosa 2.3 100 2.9 100
Empe trum nigrum 2,0 80 1.7 60
Ledum decumbens - - 0.2 10
Loiseleuria procumbens 0.1 10 - -
Salix arctica - - 0.1 10
§. pulchra 0.2 20 0.1 10
Vaccinium uliginosum 0.5 40 0.6 40
V., vitis-idaea 1.3 100 2,6 100
Calamagrostis canadensis 0.8 80 0.1 10
Festuca altaica 2,0 100 0.1 10
Hierochloe alpina 0.5 50 - 2,0 100
Carex bigelowii 0.9 90 - -
C. montanensis - - 0.9 80
C. podocarpa - - 0.2 10
Anemone narcissiflora 0.1 10 1.2 90
Antennaria monocephala 0.3 30 0.2 . 10
Arnica lessingii - - 0.2 . 20
Artemisia arctica 0.4 40 - -
Gentiana glauca 0.1 10 0.4 4Q
Pedicularis capitata - - 0.1 20
P. labradorica 0.3 30 0.6 60
Polygonum bistorta - - 0.5 40
Stellaria laeta - - 0.1 1Q
Mosses 3.1 100 3.8 100
Lichens 3.0 100 - 3.7 100
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Cladonia arbuscula Cetraria nivalis
Stereocaulon paschale Cladonia gracilis

Peltigera aphthosa

Caribou had formed numerous trails and erosion was
occurring in places. The range condition for use during
spring and summer was rated Fair. The basis for this
classification is the spottiness of the herbage cover,
erosion in places, and the large percentage of apparently
less desirable forage specles (for spring and summer grazing)
making up the cover."

"Stand 6

This is located on a slightly rolling hilltop near Tyone
Creek at an altitude of 4100 feet, about the upper limit of
this type, Lat. 62°11', Long. 147922'., Analysis was made on
June 29, 1957, 1In this low Betula glandulosa - Hierochloe
alpina - Heath stand, Betula had an average cover of 2.9 and
Hierochloe 2,0, Other major species were'Vaccinium‘vitis«
idaea, 2.6; Anemone narcissiflora interior, 1.2; Empetrum
nigrum 1.7; Carex . montanensis, 0.9; Arctostaphylos alpina,
0.7; P Pedicularis labradorica, 0.6; and Vaccinium uliginosum,
0.6, The total number of vascular speclies was 27. This
stand showed considerable resemblance to a Meadow type,
because of the abundance of herbs.

The fresh and decomposing litter, including mosses and
lichens, on the surface was about one inch thick. The soil
profile had the following layers: 0-0.5 inches, dark reddish
brown organic material; 0,5-~3.5 inches, fine sandy silt,
reddish brown with some grayish brown spots; 3.5-11 inches,
variable, sandy loam to sandy silt with intermixed gravel and
stones; 11-21 inches, mostly stones and gravel with very little
fine material between. The pH was 5.1 at 0.5-3.5 inches, 5.4
at 3,5-11 inches., Roots were numerous in the lower part of
the litter and in the organic layer, the working depth was at
12 inches.

Mosses were abundant, 3.8 in cover. The chief kinds were
Hylocomium splendens, Pleurozium schreberi, Dicranum fuscescens,
and Polytrichum strictum. Lichens were abundant, 3.7 in cover.
The chief kinds were Cladonia arbuscula, C. rangiferina, C.
gracilis, C. amaurocraea, Cetraria cucullata, . richardsonii,
C. nivalis, Nephroma arcticum, Peltigera aphthosa, Stereocaulon
paschale, Dactylina arctica, and Thamnolia vermicularis. In
openings between the shrubs, the lichens were greatly shattered,
Many cows and calves have frequented this area during the
calving season., The range condition for spring and summer use
was rated Good because of the variety and abundance of yas<
cular specles."
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There are two exclosures in this unit, one at Black Lake and the
other at Clarence Lake, Both were constructed in 1960.

Station 28: Black Lake, Shrub Birch Type

The exclosure lies 50 yards from the eastern shore of Black Lake at
an elevation of 3,500 feet in a shrub birch stand on a 2° west facing
slope. 1In 1953 a general examination of the vegetation near Black
Lake was conducted and the readings are presented in Table 53. As can
be seen, lichens at that time were at a low density and only about 695
pounds per acre of fruticose types were available., However, the other
vascular species were somewhat numerous, Hanson examined one stand in
1957 on the east end of Black Lake in the general area of the exclosure’
and the description in his rough draft is presented herein, as well as
the vegetation analysis of the 10 quadrats that are summarized in Table

49.

"The entire slope showed much use by caribou, in spring
and early summer, Much trailing has taken place, Betula
glandulosa was about one-third less dense than in Stand 4.
Grasses and sedges were somewhat more dense, but forbs were
less numerous than in Stand 4, Betula averaged 4.5 feet
tall (2-6 feet) with overlapping branches, or spaced as much,
as 12-15 feet apart. Salix pulchra was widely scattered, leh
feet high. Vaccinjum-uliginosum, 3-12 .inches high, was
sparse. V. vitis-idaea and Empetrum nigrum were the most
abundant low shrubs. Betula and other sl shrubs usually had
hummocks, up to one foot higt high, at the base, ‘Sphagnum hum-
mocks, up to 18 inches high, were sparse. )

Bunches of Festuca altaica were numerous and yigorous,
with many seed stalks, up to ane foot high. Calamagrostis -
canadensis had leaves up to one foot high, but seed atalks -
were lacking. Carex bigelowli and Hierochloe alpina added
to the grassy cover on openings between the shrubs. Many
basal stems and roots of shrubs were exposed, and dead
plants and broken branches were scattered. There were many
broken hummocks, remnants of hummocks, and clumps of dead
moss. These openings, often with much mineral soll on the
surface, were packed and hard. Many stones were also ex-
posed. It appears that Festuca altalca increases and the
shrubs decrease on this mineral soil. 1Is it possible that
.overuse of the Betula type at this altitude, or higher, and
in sandy to loam soils may in time change it into the Fescue
type?

The organic layer in the soil was about one inch thick,
except in places where the mineral soll was exposed. The
1-10 inch horizon consisted of dark brown to dusky red loam
to sand; 15+17 inches sand with many gravel particles and
small stones; 17«30 inches, similar to above .but with slightly
larger stones. The pH increased gradually from 5,2 at 1-1Q .
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Table 53. Unit 12: Plant composition as determined by visual estimation
of plant cover and forage production from clipped quadrats in
meter-square quadrats, 1953,

Black Lake
Species , o d 1bs/acre
Date : 7/1-6/53
Total Quadrats 65 8
Lichens: '
Foliose 20 2 50.85
Fruticose . , 77 15 695.91
Woody:
Arctostaphylos alpina 11 2 130.26
A. uva-ursi _ 2,67
Betula glandulosa _ 23 3 : 9,81
Cassiope spp. ;o 23 2 269 .44
Dryas spp. , 18 4 59.77
Empetrum nigrum ‘ 49 7 489.81
Ledum spp. 12 0.7 © 15.16
Loiseleuria procumbens - 6 0.6 ' 86,54
Potentilla fruticosa 14 0.7 7,13
Rosa acicularis 2 t -
Salix spp. v 72 14 14,27
Spiraea beauverdiana 5 0.1 -
Vaccinium uli inosum 46 5 84,75
v, vitis~idaea ‘ 45 3 29.44
Sedge-Grass . - 100 19 134,72
Herbs 62 3 7.13
Moss 92 29 4193.34
Other:
Equisetum spp. 6 0.1 -
Lycopodium sp, 12 1 12.49
Bare: 6 0.6 S

o Occurrence - Percent of quadrats w/plant.
d Average plant coverage (%) -~ based on all quadrats.
t Trace,
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inches to 5.8 at 17-30 inches, Roots were extremely numerocus
in the organic layer, and moderately numerous to the working
depth at 20 inches. The depth to which dark soll was found
indicates that the vegetation in this stand at one time was
much more luxuriant than at present.

The lichens on the hard-packed openings were greatly
shattered and formed a thin layer, an inch or less in thick-
ness. The most abundant were Stereocaulon spp. and Cladonia
spp., the latter similar to C. coccifera and C. Bleurota
Cetraria nivalls and Dactylina arctica were scarce. The
most common under dense shrubs were Cladonia rangiferina,
1-2 inches high, and C. arbuscula, Other species occurring
sparsely were Cetraria cucullata, C. richardsonii ‘Cladonia
alpestris, and Peltigera aphthosa.

The range condition for spring and summer use by caribou
was rated as Fair. Considerable forage was available, but
the rate of deterioration of the shrubs and the lichen~mosa
layer was rapid. Herbaceous forage was apparently Increasing.
As winter range, the condition was Poor."

In 1962 the vegetation was described as "A Shrub Birch

stand of low to medium height encompassing a small knoll of
about 100 feet in diameter. Immediately surrounding this
knoll on all sides except the Lake on the west side is a
Carex-Salix-Betula bog. About 100 yards to the east the
Betula type begins again on the side of a well-drained hill.
There are few specles in this stand, only 8 recorded plus
lichens and mosses. Shrub birch, cranberry and Hierochloe
alpina are the most abundant vascular plants. Mosses cover
about 100% of the ground; lichens about 75X but are of low
growth. Group I lichens are not abundant, Group II and IITI
predominate with many species present, It is doubtful that
the site has had good lichen growth in recent times as there
1s no evidence, even under shelter of the birch. Comparatively
little caribou use evident; it is not an important wintering
area, Most use occurs during early summer after the calving
period primarily by transient animals."

In 1967 Alexander did not notice a difference in the vegetation in-
side and outside of the exclosure. In 1970 there was a very slight
change in the vegetation inside as compared to outside. A comparison
of the photographs and of the plot readings (Table 54) indicate that the
lichen cover outside the exclosure has been reduced somewhat. Due to
the dense shrub cover, use has remained relatively light. Inside the
exclosure the lichens are upright but not very dense. In Quadrat Al
approximately 40 percent of the shrub birch appeared to be dead,

Plot B 1s in taller birches but use of the entire area ls still

relatively light, and there has mnot been much noticeable change except
in Quadrat B2 where the lichen cover has been reduced,
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Use over the last 10 years has not changed appreciably and there
has been just a small change in the condition of the lichens, Eyen with
total protection inside the exclosure, the condition of lichens were such
that it will require a considerable time for recovery of the lichen cover,
However, this unit should be considered principally a spring and summer
range and lichens are of little importance at that time, Principal em-
phasis should be placed on the vascular species which have shown little
reaction, except that the shrubs appear to be continually dying off
inside as well as outside of the exclosure,

Range Station 29: Clarence Lake, Shrub Birch Type

A general vegetative reconnaissance was conducted in 1953 and 1954
in the Clarence Lake region and the data are presented in Table 55, As
can be seen, there was good lichen cover at that time, and particularly
in 1953, there was very high productivity of the fruticose lichens in~
dicated (4,930 pounds) ., Although the 1954 productivity estimate was
smaller, it indicates that at that time the area was not being heavily-
used by the spring and summer calving segment,

Station 29 was constructed in 1960 and the vegetation examined in
1961. Hanson described one stand In the Clarence Lake region which,
however, is not in exactly the same location as the exclogurea. It is -
in a aimilar type and is included for general information.

"This was a moderately dense Betula glandulosa-Heath
stand. Betula was usually about 4 feet high, maximum about
6 feet. Usually the branches overlapped, but in places the
shrubs were 6~8 feet apart, The chief heath shrubs were
Vaccinium uliginosum, V. vitis-~-idaea, and Ledum decumbens,
4-8 inches high., Arctagrostis latifolia was scattered and
Carex bigelowii and Hierochloe alpina were very sparae.
There were only 8 vascular species in the stand.

The 0-1 inch layer in the soil profile consisted of
organic matter and a fey fragments of charred wood, 014
stems of Polytrichum sp. were very numerous, The 1-5
inch layer was loam, rich in organic matter; 5-8 inches,
sand with many gravel particles; 8-18.5 inches, simlilar to
above but containing 1 or 2 cemented layers, 1-1.5 inches
thick, apparently cemented by iron and organic material;
18.5-35 inches, sand. The pH at 0-1 inch was 4,0, changing
gradually to 5.2 at 18.5~35 inches, 7Under the shrubs, roots
were extremely numerous to 5 inches, under the openings - to
3 inches., The working depth was unusually shallow, 6.5-8.5
inches. Roots did not penetrate the cemented layers. The
abundance of partly decayed moss under the lichens indicated
the importance of such a layer in producing good growth of
lichens, and indicated the succession that occurred aince
the last fire,

Considerable trailing in fall and late winter, and some
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Table 55. Unit 12: Plant composition as determined by visual estimation
of plant cover and forage production from clipped meter-square
quadrats, 1953 and 1954.

Clarence Lake ~ Clarence Lake
Species o d o o d lbs, per acre
' Date 7/1-15/53 7/2-14/54 8 7
. Total Quadrats ’ 65 80 8 7
Lichens:
Foliose 13 2 40 2 - 105.3
Fruticose 81 39 100 37 4930.29 2293.9
’ Woody:
" Andromeda sp. 3 0.2 4 t - 6.2
Arctostaphylos alpina 16 2 11 1 25,87 85.6
. A. uva-ursi 2 t - - - -
Betula glandulosa 73 4 85 0.9 50.85 297.1
: Cassiope spp. 14 0.5 11 0.2 - 141.8
Dryas spp. - - 1 t ° - -
Empetrum nigrum 58 6 83 3 370.26 557.6
Ledum spp. 70 4 78 1 82.97 389.0
Loiseleuria procumbens 6 0.4 4 2 47.28 -
, Oxycoccus microcarpus - - 6 t - 8.0
. Picea spp. 2 0.1 - - - -
t Potentilla fruticosa 5 0.3 - - - -
‘ Rosa acicularis - - 1 t - -
Salix spp. 45 6 24 0.2 4,46 20.5
y" Spiraea beauverdiana 11 0.3 5. t 2.67 7.1
Vaceinium uliginosum. 84 8 91 3 95.46 - 667.4
V. vitis-idaea 77 4 95 2 42,82 281.0
. Sedge-Grass 95 9 86 2 60.66 74.9
| Herbs 53 1 20 0.1 18.73 12.5
Moss 86 18 96 26 1092.05 565.6
N Other:
. Equisetunm spp. 6 0.1 - - - -
. Fungi - - 1 t - -
Lycopodium sp. 8 0.2 4 0.1 - -
- Bare: 2 t - - - -
R e
" 0 Occurrence ~ Percent of quadrats w/plant.
d Average plant coverage (%) - based on all quadrats.
" t Trace.
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year-long use by caribou, are indicated by well defined old
trails, 3-5 inches deep and a foot wide, in which most of
the vegetation was dead and much mineral soil was exposed.
New trails were alsc being made. Detached branches were
scattered over the ground. Exposed roots and lower branches
and broken margins of moss hummocks occurred also.

COpen spots were well covered with mostly horizontal and
partly fragmented lichens, 0.5-«2 inches high. The chief
kinds were Cladonia arbuscula and C. rangiferina, much of
the latter dead. Stereocaulon sp., infrequent to abundant,
appeared to be increasing. Cetraria islandica was frequent,
C. cucullata infrequent, C., richardsonil infrequent. Lichens
under shrubs were rather sparse 2-3 inches high, consisting
of Cladonia arbuscula, C. rangiferina, Cetraria cucullata,
C. islandica and Thamnolia vermicularis. The range condition,
for winter, spring, or summer use, rated Fair."

Skoog described the vegetation at the station in 1961 as "Shrub Birch
type of low to medium height, The stand encompasses a rock
strip comparatively well drained and contains few species. The
heaths dominate, blueberry, cranberry, narrow-leayed Labrador
tea, and crowberry being about equally abundant, and shrub
birch is only 10-20 inches high in most spots, compared with
the stands nearby where the birch reaches 4-5 feet, The dif~
ference seems to be one of drainage. The high birch occurring
on the more poorly drained sites, The lichen cover on the low
birch stand is not good, but probably has been in the past,
Caribou have overgrazed most of these stands throughout the
area and the lichen mat is trampled, fragmented and depressed
with many bare spots evident, Moss pedestals are a common
feature. Group I lichens (Cladonia rangiferina and C.
arbuscula) still predominate, although of poor growth,
generally less than one inch high and much of it dead in |
appearance. Group II lichens (Cetraria cucullata, C.
islandica and Cladonia gracilis) are common and probably
becoming more numerous. Stereocaulon spp. are invading.

Decayed lichens in the top soil indicate a good former
growth of lichens. The low birch type covers perhaps 30X
of the area, while the high 60%, and Heath the remaining
10%. Few lichens occur in high birch yhich is moist and
poorly drained."”

In 1967 Alexander indicated no noticeable differences between the
vegetation inside and outside the exclosure, In 1970 there was little
noticeable change in the vegetation inside and qutside the exclosure,
as can be seen in Table 56 and comparison of the photographs. There is
a slight increase in some shrubs. The growth of lichens inside appeared
to be progressing well. They were mostly upright and luxuriant and about

- 2 inches in length. There are a few localized areas of disturbed lichens
" indicating previous heavy use. Outside, in the vicinity of the exclosure,
— only moderate use was noted. However, there were localized spots of heavy
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use of the lichen cover. Neither Range Stations 28 nor 29 show much
effect of the continued heavy use during the calving season in this unit.
Both stations appeared to have been used only moderately in the last few
years and little effect was noticeable in the vegetation.

Hanson's extensive surveys and those conducted in 1953 and 1954
indicate that there were several areas where the lichen cover had been
severely disrupted. However, since it is primarily a late spring and
early summer range, principal consideration should be given to the
herbaceous vegetation and at most sites there is usually a wide varjiety
of species providing considerable amounts of forage. Skoog (1959) stated
that, in general, the area is classed as Stage 2 of the successional
stages with a few sections having good growth of Groups I and IIL lichens.
The caribou use the region extensively and there are numerous deep trails.
The ground cover has been damaged in many places. In these sites. Various
sedges, grasses and forbs take hold and provide abundant summer forage. The
unit contains little lichen forage and, from all appearances, the growth of
lichens seems to be regressing. Continued heavy use probably will keep the
lichens from developing. Unfortunately, there have not been continued sur~
veys in the main calving areas and the exclosures seem not to be the best
indicators of the vegetation of the unit as a whole. The unit is utilized
to a small extent in winter but it remains mostly as described by Hanaon and
Skoog.

Range Unit 13: Lake Louise‘Flgt

This unit is the largest unit in the Nelchina range and comprises most of
the southeast portion. Unit 12 and the Little Nelchina River bound it on
the west, the Nelchina and Tazlina Rivers on the south, the Copper and Gakona

Rivers on the east, and on the north it is bounded by Units 6, 8 and 9. There

are 3,140 square miles or 18 percent of the Nelchina range in this unit, The
elevation ranges from 1,600 feet to 3,400 feet, Over 95 percent lies below
3,000 feet. Snowfall and winds are light to moderate and the ground becomes
free of snow early in the spring. It is characterized by numerous lakes and
ponds with poor drainage. The spruce type comprises over 3/4 of the unit.
Aspen-poplar, water sedge, bog and shrub birch are other principal vegetation
types (Table 57). Water composed over 8 percent of the unit. Fire has been
an important ecological component in the flora of the unit and the growth of
lichens is mostly poor to fair due to the poor drainage, heavy caribou use,
and frequent fires.

On most stands the lichen cover is comprised primarily of secondary
species, usually Stereocaulon spp. The lichen mat is trampled and its
height is usually less than 1 to 2 inches. This area had been the major
wintering grounds since early in the 1930s until the mid '50s. It rates
mostly in a poor condition, as far as lichen forage is concerned. However,
very large quantities of nutritious sedges are available and utilized in
fall and early winter, Since it was the major wintering ground, it ’
received considerable attention and numerous vegetative studies have been
conducted in the unit. '
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Table 57. Percent composition by vegetation types in Unit #13.
VEGETATION TYPES/TERRAIN CATEGORIES PERCENT
1., Alder -
2. Aspen-Poplar 1.7
3. Bog (Heath-Moss-Sedge) 5.5
4, Bluejoint Grass (Calamqg;ostis) -
5. Shrub Birch 1.1
6. Fescue Grass (Festuca) 0.1
7. Heath -
8. Meadow (Sedge-Grass-Forb) -
9. Water Sedge (Carex aquatilis) 4,7
10. Spruce | 76.2
11. White Birch -
12, Willow 2.0
zgj‘Glacier o ) ) N -
14, Bare Ground 0.1
15, Water 8.6
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During 1953 and 1954 seven sites in this unit were examined to
determine the species composition and forage production. Most of these
were at lakes where exclosures were subsequently established. Therefore,
the readings will be presented in conjunction with the individual Range
Stations, Two sites are not near exclosures. Their readings are pre-
sented in Table 58. However, no plots were clipped at the Lake Louise
road site so forage production figures are available only at Sourdough,
Lichens are only moderately abundant and Ledum spp., blueberry and the
sedge-grass were comparatively numerous. In 1957 Hanson examined several
stands in this unit, particularly at each exclosure station of which 14
were constructed during 1955 and 1956. He also described several other
stands in this region (Hanson, 1958) ., Each stand that was examined at a
specific range station will be described with the particular exclosure in
this report. There were also a few other stands at other locations that
were only described in narrative form in his rough draft. They are not
presented herein because of the numerous stands reported from this unit
by either Hanson (1958) or with individual range stations. He presented
a very good description of the spruce type in his report and of the
different conditions that exist in this type, usually in regard to the
effects of fire. Since it is discussed in detail in his report, it is
not reiterated here, For the unit as a whole he states (Hanson, 1958),

"The lichen growth on the Lake Louise Flat varies greatly

in area occupied and in height, because of fire, heavy winter
use by caribou until the winter of 1954-55, and because of
unsuitable habitats., In a large part of the area of the Flat
the lichens rate only Condition Poor, or a low Fair. In open
spruce or scrub birch stands, not burned recently, scattered
through the Flat the condition is Good, and in the vicinity
of the Glenn Highway the condition is Good to Excellent, The
herbaceous and woody vegetation in the Flat is composed of a
great variety of specles in vigorous condition."

In 1959 Skoog described the vegetation at 5-mile intervals on the
Richardson Highway, starting at Mile 130 and going north. The following
is his descriptions of the vegetation given in a rough draft form,

"Mile 130, Spruce vegetation type - black plus some
white. Poorly drained, heavy carpet of moss; much Vaccinium
spp., Ledum, sedge, Empetrum, Potentilla fruticosa,

/ Arctostaphylos alpina, Petasites and Sphagnum; Rubus also
common., Lichens scarce - cover of less than 2 - consisting
mostly of Peltigera and Cladonia gracilis; a few scattered
patches of Cladonia arbuscula (2-3 inches). Traces of an
old fire present - scarred white spruce trunks and scarred
ground.

Area between., Mostly Spruce, with some Aspen~Poplar
stands,

Mile 135. Spruce type -~ similar to above in all species
present, Fire twenty-thirty years ago at least, judging from
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Table 58. Unit 13: Plant compositioh as determined by visual estimation
of plant cover and forage production from clipped meter-square
quadrats, 1953,

Lake Louise

Road Sourdough 1bs.
Species 0 d o d per acre
’ Date 6/18-25/53 8/15-24/53
Total Quadrats - 34 80 20
Lichens:
Foliose 71 7 85 12 223,05
Fruticose 91 25 93 19 1075.99
Woody:
Alnus sp. 6 t - - -
Andromeda sp. , - - 4 0.2 .89
Arctostaphylos alpina 35 2 15 0.7 16.95
A. uva-ursi 6 2 6 0.6 14,27
Betula glandulosa 59 0.2 78 12 49.96
Empetrum nigrum 76 11 16 8 56,20
Ledum spp. 94 4 95 14 208.77
Oxycoccus microcarpus : - - 16 0.2 t
Picea spp. o 15 t 10 0.5 1.78
Populus sp. 3 t 16 6 .89
Potentilla fruticosa 9 t 10 0.3 5.35
Rosa acicularis 15 0.1 13 0.3 1,78
Salix spp. 71 3 48 3 58.88
Spiraea beauverdiana - - 6 0.1 0.89
Vaccinium uliginosum 94 14 86 10 235.54
V. vitis-idaea , 56 3 93 9 -
Sedge-Grass 71 9 90 7 92,78
Herbs 76 0.7 53 2 16.05
Moss 91 8 86 21 1143.01
Other: \
Equisetum spp. 18 0.5 19 0.1 0.89
Fungl - - 3 0.1 -
Lycopodium sp. 3 0.1 1 t -
Bare - - 1 0.1 -

o Occurrence - Percent of quadrats w/plant.
- d Average plant coverage (%) - based on all quadrats,
t Trace.
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the few old snags remaining. Lichen cover of 1 or less, but
better than last site. Lush patches of Cetraria islandica, ;
Cladonia arbuscula, C. uncialis, C. rangiferina, and C. ;
gracilis ~ all 2 inches - & inches high,

Area betveen. Mostly spruce as above but with white
spruce more common than previously. Apparently this area

- was a white spruce forest before the fire, and then was re-

placed by black spruce. Aspen~Poplar stands occur in patches,
mostly near the road,

Mile 140, Spruce as before but white spruce is common.
Similar species as before. Lichen similar to Mile 135, but
lacking the Cetraria islandica; cover about 2. Much standing
dead stuff here; a later fire perhaps, yet seems as advanced
as other sites.

Area between. Vegetation as described thus far; no

clumps of Aspen-Poplar sighted; quite a bit of Willow noted,

and Spruce particularly black in most sections, but white
interspersed just about everywhere,

Mile 145, Spruce, as before, but with white and black
about equally abundant, Many dead snags standing yet; ground
seems more scarred than at previous sites, Similar species
present, Much Willow, lichen cover about 2, consists mostly
of trumpet shaped ‘Cladonias and Cladonia gracilds. Cladonia
arbuscula and Cetraria isiandica of good growthl (3-4 {nches)
in scattered patches,

Area between, Spruce type continues; trees rather small,
probably most are less than twenty years old. Much willow
still present, Many dead snags. Aspen-Poplar interspersed
here and there amidst the spruce,

Mile 150, Spruce type again - black and white about
equal in abundance., Similar species to those mentioned thus
far. Lichen cover disrupted =~ about 1 in cover - consisting
mostly of Peltigera and trumpet-like Cladonias, plus lush
patches of Cladonia arbuscula, C. rangiferina, and C.
uncialis, Fire at least twenty-thirty years ago,

Area Between. Spruce type continued - mostly black
spruce "muskeg” country. Willows common; Aspen-Poplar
infrequent,

Mile 155. Spruce type — mostly black “"muskeg", but
with some white. Same plant species as noted before, Heavy
moss carpet, Lichens fairly common - cover of 3 - mostly
Peltigera and Cladonia g;acilis, and C. degenerans M.

‘Cladonia arbuscula and C. uncialis common and of good growth,
Pt o i i

3-4 inches,
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Area between. This terrain is higher than previous but
still of the Spruce type. Most of ground well drained, how-
ever, and white spruce is more common than black. Willow is
abundant; Spruce scattered; Shrub Birch abundant,

Mile 160. Spruce type - white more common than black,
both rather scarce here, Willow and Shrub Birch the dominant
plants, plus the Heaths. Heavy carpet of moss and Sphagnum,
Lichens few, cover of 1. Mostly Peltigera and Cladonia
gracilis, 0ld burn.

Area between, Spruce type. Black has become dominant
again. Trees rather scattered, Willow and Shrub Birch most
numerous.

Mile 165, Spruce type - thinly scattered trees. Willow
and Shrub Birch brush rather thick, Heavy moss cover. Some
Spruce thirty-forty years old in appearance, Lichens sparse,
cover of 1. Cladonia arbuscula and C. rangiferina of good
growth (3 inches), but scattered; Cetraria islandica infre-
quent but of 3-4 inch growth, 0ld burn (thirty<forty years?).

Area between, Scattered Spruce with heavy willow-shrub
birch undergrowth as described above,

Mile 170.5. Spruce type - Scattered trees. Undergrowth
as described previously - Willow, Shrub Birch, and Heath,
Many large rocks on the ground; heavy moss cover. Lichen
cover heavy (4 or 5). Mostly foliose, however, (Peltigera and
Nephroma) and Stereocaulon. Some Cladonia uncialis and
Cetraria nivalis. Area probably typical of Spruce type as
it nears timberline.

Area between. Scattered Spruce. Willow, Shrub Birch,
and Heaths dominant."

The most extensive range examinations have been conducted in con-
junction with the 14 range stations located in this Unit, They were
concentrated in this unit because in the mid '50s, the Flat was the
principal wintering ground of the Nelchina caribou herd, Since that
time the Nelchina herd has shifted to the east and west during the
winter.

Range Station 1: West Shore of Susitna Lake, Spruce Type

The original vegetation reading by the line-point method was taken
in 1955 at the same time the exclosure was constructed. In 1957 Hanson
set up a one square meter quadrat inside the exclosure and one outside
numbering them Quadrats 1 and 2, The exclosure is at an elevation of
about 2,400 feet in a spruce, shrub birch, heath stand that burned
several years ago. Hanson described the stand as, "Black and white

spruces from a foot to about 20 feet tall, growing in small
clumps or as single plants 20 or more feet apart, were
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gcattered.

The mound-like centers of the polygons, 1-2.5 feet above
the bottoms of the border depressions, varied from 2 x 4 to
about 4 x 12 feet in area. They were covered with short
growth of lichens, mosses, and short heath shrubs such as
Vaccinium uliginosum, V. vitis-idaea, and Ledum decumbens,
Calamagrostis canadensis, Equisetum sylvaticum, and others.
The mounds have evidently been built up by frost action.

Frost boils on the surface of some of the mounds indicated
that the process is continuing. The depressions 3-12 feet
wide, were filled with mosses, Sphagnum spp., and shrubs.

The numerous Betula glandulosa and scattered willows, 3<6
feet tall, were taller in the depressions than on the mounds.
Other species contributing significantly to the usually dense
shrub layer were Ledum groenlandicum, Eriophorum vaginatum,
Rubus chamaemorus, and Empetrum nigrum. Petasites frigida
and Oxycoccus microcarpus were also present, The total
number of vascular species was 22,

The soll profile, extending from the top of a mound to

_ the bottom of a depression, showed indications of active up~

e ward movement of silty material into the mound. The organic
layer was 0.5-2.5 inches thick on the mound, 4-~7 inches
thick in the depression, Under the organic layer on the
mound was a granular silt loam layer; 2.5-5.0 inches thick,
underlald by compact silt loam and silt, showing flow ten-
dency, to the permafrost at 30 inches. Under the organic
layer in the depression a very wet loam extended to depth
varying from 9 to 13 inches, underlaid by compact silt loam
and silt to about 15 inches where permafrost was encountered.
Water accumulated to depth of 7 inches in an hour in the part
of the trench below the depression, Neilther gravel nor rock
was present in the profile, The pH varied from 5.5 near the
surface to 6.5 close to permafrost. Roots were numerous in
the mound to 5 inches, in the depression to 10<l13 inches,
The working depth in the mound was 12 inches, and a few roots
extended to permafrost.

The range condition was poor because of the low cover
and short height of the lichens, Lichen cover was 2.3, moss
cover 3,0, The chief species were Cladonia arbuscula, c.
rangiferina, Stereocaulon paschale, Cetraria cucullata, “and
Nephroma arcticum, the last mostly'under spruce trees and
shrubs. Recovery is proceeding, as shown by much upright
growth,"

, In 1957 and 1966 the vegetation in the two quadrats was examined
with the modified Hult-Sernander scale. In 1966 it was also examined by
the line-point method, as were all the rest of the stations, but I am
unable to interpret the data as it appears to have been collected in a
different manner than in 1955. Hanson noted in Quadrat #1 in Plot A
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that the hummocks on the north side of the quadrat were about 10 to 12
inches higher than on the south side and extend along the east side of
the quadrat to the southeast corner., The southwest corner is 14 to 15
inches lower than the tops of the hummocks in the northeast corner.

Most of the hummocks in the northeast corner are covered with dead vege-~
tation and the plants continued to die. Of Quadrat 2 in Plot B, he
remarked that a hummock occupied most of the eastern half of the quadrat.
The top of the hummock was 14 inches above the depression in the north~-
east corner. A large tussock of Eriophorum apparently was dying on the
south side of the hummock. Another large tussock, 6 inches high by 8
inches across was on the west side of the quadrat, Station No. 1 was
reexamined in 1971. Two new quadrats (1b and 2b) were established in
the opposite corners of Plots A and B from the present quadrats. There
has been relatively little change from '57 to 1971 inside the exclosure.
Outside, however, lichen cover has apparently decreased under continued
use, Overall, shrubs, particularly Betula glandulosa and Ledum
decumbens, have increased as 1s characteristic of several portiona of
the Nelchina range (Table 59).

Range Station 2; East Side of Susitna Lake, Bog Type

This exclosure was contructed and the vegetation was examined in
1955, It lies 200 yards south of the lake and in 1957, when Hanson
established the square meter quadrats inside and outside the exclosure,
he classed the vegetation as being a bog type. The description in his
rough draft narrative states that ''the drainage was poor and the domi=

nant plants include Andromeda polifolia, Betula glandulosa,
Ledum decumbens, Rubus chamaemorus, Vaccinium uliginosum,
V. vitis-idaea, Carex rotundata, Eriophorum vaginatum,
Sphagnum sp., and mosses. The total number of vascular
species was 21.

The soil profile of a hummock consisted of reddish
brown peat saturated with water to a depth of 2 feet, as
deep as the soll trench was dug, It filled up quickly with
water to near the top. Permafrost was encountered, by means

- of a prod, at 32 inches. The pH was 5,6.

This bog is surrounded by low black spruce forest which
contains much Betula glandulosa and dwarf heath shrubs. The
surface 1s very irregular because of the hummocks of moss
and Sphagnum a foot or more high, covered with a dense growth
of Rubus chamaemorus, Betula, Vaccinium, and other heath
shrubs, Sedges occupy the depressions. Tussocks of Erio=-
phorum vaginatum were about one foot tall and 4-12 inches in
diameter, Lichens were sparse but they increased in cover
and height as the hummocks become larger and are invaded by
black spruce. The range condition for winter use by the
caribou probably rates poor because of the scarcity of lichens.”

N

The quadrats were reexamined in 1966 and in 1971.
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Table 60 shows a complete absence of lichens at this station, In
1955 a difference of 14 percent of total cover (78 percent in Plot A
to 92 percent in Plot B) is indicated and this is almost entirely due to
the larger amount of moss in Plot B. The bog type is characterized by
very thick moss cover and very small amounts of lichen forage. There has
been little change in the quadrats, although in 1966 in Quadrat 3 inside
the exclosure, McGowan indicated a rather large decrease in the moss
cover., This site 1s probably only used during summer and early winter
when the vascular plants, especially the sedges, which comprise nearly
40 percent of the stand, are available.

Station 3: Southwest Shore of Tyone Lake, Spruce Type

This station is about 1-1/2 miles southeast of Tyone Village, It
was established and the vegetatlon was read in 1955, Hanson described
the vegetation in 1957 as "It is a Black Spruce-Willow-Heath stand.

Black spruce trees were up to about 25 feet high, averaging
15-16 feet, and 5-30 feet apart. Dead spruce stems were
scattered. Willows were up to 10 feet high, Betula
glandulosa to 5 feet. The chief heath shrubs were Vaccinium
uliginosum 2-15 inches, V. vitis-idaea, Ledum decumbens 2-10
inches, L. groenlandlcum up to 15 inches. Calamagrostis
canadensis, Carex bigelowii, and Rubus chamaemorus were some
of the more abundant of the scattered species. The total
number of vascular species was 20,

The broad, firm, low, mound-like centers of polygons,
covered mostly with lichens (0.5 inches or less high) and
scattered heath shrubs, occupied much less area than the
depressions, which are about a foot deep and 6-30 feet
wide, The latter were filled with mosses, (cover 4.6},
heath shrubs, Betula, Salix spp., and scattered Carex.
Moss hummocks, from a few inches to 2 feet across on
centers of mounds, were disintegrating.

The organic layer, 3 inches thick, was underlaid by
loam to 5.5 inches, and gilt between 5,5 and 34 inches,
The last horizon showed flow movement, and seepage of water
began at depth of 15 inches. The pH varied from 5.9 in the
gq 3-5.5 inch layer to 6.9 below. Roots were extremely mmerous
- to 3 inches and the working depth was at 13 inches.

- The range condition was rated Poor to Fair. The lichens,
2,0 in cover, were packed and partly shattered; only a few
were upright, Chief species were Stereocaulon sp., Cladonia
rangiferina, and Peltigera aphthosa. Cracks were usually
prominent in the lichen layer. Broken-off branches of shrubs

- were scattered on the polygon centers."

* ‘ Unfortunately, this station was destroyed by a large caribou migra-

. tion in 1958. Although the readings from 1955 and 1957 are in the file,
ISE— the descriptions of the quadrats would be of limited value in this report,
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since there are several other exclosures in similar settings throughout
the unit which are described elsewhere in this report.

Range Station 4: West Side of Tyone Lake, Spruce Type

The exclosure was constructed in 1955 and the vegetation also examined
at that time. The station lies about 75 yards southwest of the lake marker
at an elevation of 2,500 feet., 1In 1953 the vegetation was examined near
Tyone Lake. The readings are given in Table gﬁ’l Lichens were evenly dis-
persed with a moderate density and production of ‘fruticose forms. Of the
areas sampled in Unit 13 in 1953 and 1954, the production of lichens was
the highest at Tyone Lake.

.In 1955 it was noted that 84 percent of the lichens were in a dis~
turbed condition in Plot B and 86 percent were disturbed in Plot A.

Hanson described the vegetation in his rough draft as "This fairly
dense black spruce-Heath stand, burned over many years ago,
showed a pronounced polygonal pattern. The spruce trees
averaged about 8~10 feet tall, some up to 25 feet, and were

 spaced from 2 to 20 feet apart. A few dead snags were
scattered. The living trees were more common on old Sghagnum
hummocks and in polygon centers than in the depressions.

The broad, firm, mound-like centers of the polygons

varied considerably in area, from 3 x 5 to 10 x 20 feet,
The border depressions, 10-15 feet wide and 1~3 feet deep,
were usually wet in the bottom, The mounds had an excellent
cover of lichens, and scattered plants of Vacecinium uliginosum,
V. vitis-idaea, Ledum decumbens, Betula glandulosa, and Carex

igelowii. Small moss clumps were usually shattered and dead
moss tufts scattered. The moss cover was 2.5, The packed and
somewhat shattered lichens formed a crust 0.5 to 1l inch thick,
cover 3.7, a few plants of Cladonia spp. showing short upright
growth. Lichens under trees and shrubs, 2-4 inches high, were
usually sparse. Depressions were occupied by mosses, Sphagnum
spp., Carex bigelowii, Eriophorum vaginatum, Rubus chamaemorus,
Ledum decumbens, and Oxycoccus microcarpus. Salix alaxensis,
3-8 feet tall, and Betula glandulosa, 1-2 feet, were

scattered. The total number of vascular species was 22,

In the soll profile the organic layer, 1 inch thick,
was underlaid by silt loam at 1-2 inches, and a very wet
sandy silt loam, showing pronounced flow tendency, at 2-35
inches, Stones were scattered throughout below the top
inch. Seepage began at 9 inches. The pH was 6.0 at 1-2
inches; 7.1 at 2-35 inches. Roots were numerous to depth
of 2 inches and the working depth was at 14 inches.

The range condition was rated as Poor to Falr, chiefly
because of the short growth of the lichens on the polygon
centers. Recovery from earlier heavy use was taking place.
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Table 61. Unit 13: Plant éomposition as determined by visual estimation
of plant cover and forage production from clipped meter-square
quadrats, 1953.

Tyone Lake
Species o d 1bs/acre
Date 8/10-15/53
Total Quadrats 32 7
Lichens:
Foliose 100 12 225.72
Fruticose 100 34 3190.5
Woody:
Andromeda sp. - - 0.89
Arctostaphylos alpina 19 0.5 - ;
Betula glandulosa 63 3 28.55
Empetrum nigrum 38 2 -
Ledum sp. 97 6 203.42
Oxycoccus microcarpus ' 13 0.1 5.35
Potentilla fruticosa 3 t 0.89
Rosa acicularis 16 0.1 2.67
Salix sp. 69 6 158.81
Vaccinium uliginosum 84 6 146,32
‘ V. vitis-idaea 97 5 118,66
Sedge-Grass 97 5 41,04
Herbs 72 3 38.36
Moss 100 33 1572.94
Other:
Equisetum spp. 31 0.3 3.56
Lycopodium sp. - - 1.78

o Occurrence - Percent of quadrats w/plant.
d Average plant coverage (%) ~ based on all quadrats,
t Trace,

154




Perer to

ouule Saar
Douile Space vou..... vllly SP8CC cavevane

He stated that in Quadrat 7 inside the exclosure contained a lichen
mat one inch thick, mostly decumbent and with mich dead moss and numerous
dead parts of Carex. Two Sphagnum hummocks, one in the east center, and
one in the south center, each raised about 3 inches, apparently were
dying. There were depressions along the north side, 6 to 8 inches below
much of the rest of the surface which contained small hummocks. The con-
dition of the quadrat appears to have been the result of trampling and
drying. Chief lichens included Cladonia spp., and Stereocaulon with only -
scattered Cetraria. In Quadrat 8, outside in Plot B, he stated the lichens
were similar to Quadrat 7 but somewhat more scattered. Stereocaulon was
by far the most abundant genus, but there were also scattered upright
growths of Cladonia, about 1/4 to 1 inch high. Cetraria spp. were
scattered, There were many small, dead tufts of moss on the north side
of the quadrat. Two low, small hummocks had Ledum, blueberry and shrub
birch growing on them. The quadrat appeared trampled and packed. 1In
1966 McGowan stated that Plot B had a trail through the center of the
plot, probably caribou, possibly moose. There were several moose tracks
in the area. The plot had been trampled and most of the lichens were
scattered and short, about 1/2 to 1 inch high. There was a very great
difference between Plot A and Plot B at Statiom 4.

In 1970 it was noted that the lichen growth in Quadrat 7, inside of
the exclosure, appeared to be starting good recovery, as most lichens were
in an upright condition and at least 1 inch in length., Total cover was
down in 1966 to 85 percent because of dead Carex and moss, but by 1970,
the cover was-100 percent. Lichen cover remained the same since 1956
(Table 62) although from Hanson's descriptions of the quadrats and com-
parisons of the photos indicates that, in fact, the lichens were in a much
more luxuriant condition in 1970 and were well on their way to recovery.
The secondary lichens were still the principal forms, primarily Stereo-
caulon, Cladonia uncialis, C. gracilis and the funnel-form Cladonias.
However, the principal forage types, C. rangiferina and C. arbuscula,
were also rather abundant. There is still some evidence of the dead
moss hummocks referred to by Hanson, but most of these are covered with
lichen growth so that total cover has changed only to a small extent,
Meter square quadrats at the opposite end of Plot A and Plot B were also
established in 1970 and these have been classified as Quadrat 7b inside
in Plot A and Quadrat 8b outside in Plot B. Quadrat 7b was somewhat
typical of a major portion of the vegetation inside the exclosure. Re~
covery still has not proceeded as much as in Quadrat 7 since 15 percent
of the ground is still bare and the center portion of the quadrat is
primarily moss and scattered fragments of lichens, primarily small Stereo-
caulon, The edge of the quadrat happens to be in an area that has
recovered fairly well, but the large central portion evidently was on an
old game trail that had severely deteriorated and recovery has not progressed
by an appreciable amount on the trail.

The best recovery by far is on organic material usually near sedge
and moss tussocks. On the trail, neither vascular plants nor moss have
become established to any extent and lichens only occur as scattered
individuals. Apparently an organic substrate must develop, which tends
to hold moisture, before the fruticose lichens, especially those of Group
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I, are able to reestablish themselves. It becomes apparent then that the
continued sporadic use of the same magnitude that has occurred in the
last 15 years is sufficient to disrupt the organic mat and that the
principal lichen species, Cladonia arbuscula, C. alpestris, and C.
rangiferina, will not.recover.

The vegetation was much better inside than in Plot B outside of the
exclosure. In Quadrat 8 outside, a comparison of the photographs taken
in 1967 and in 1970 indicates that the quadrat possibly has deteriorated.
However, the readings in Table 62 do not indicate a reduction in cover
but, in fact, an increase primarily in blueberry cover. Stereocaulon
spp. are by far the most predominant lichens outside,

The new Quadrat 8b is very similar to Quadrat 8 and similar to the
outside vegetation in general, where Stereocaulon and other secondary
lichens were the principal species. Seldom were any of the lichens over
a quarter of an inch to a half an inch tall and all were scattered and
fragmented. Apparently with 15 years total protection the lichen cover
is starting to recover somewhat, However, the recovery apparently ine
volves similar species that were present at the time the plots were
established. There has been little change in the vascular plants, The
outside area, although it does not continue to receive the heavy use that
it had prior to 1955, still is deteriorating. The lichens show little
signs of recovery outside of the exclosure. The station is located on a
couple of good lichen stands in this characteristically open spruce type,
These open areas have been heavily utilized in the past and lichen growth
has deteriorated. However, recovery has occurred with total protection,
The caribou concentrate in these areas, both because of the avallable
forage and because the timber and tall shrubs restrict their movements.

Range Station 5: Northwestﬁgnd of Tyone Lake, Spruce Type

This station was established and the vegetation was read in 1955,
It is located at an elevation of about 2,500 feet and in 1957 Hanson dew
scribed the vegetation at this site accordingly. '

"This black spruce stand was burned over probably in
1924, charred fragments were found in the soil to a depth
of 4 inches. The black spruce in 1957 were 5-15 feet high
and widely scattered, This stand differs considerably in
density of cover, in the variety of species, succession on
frost boils, in frost action, and sparseness of lichens from
the Spruce stands so far discussed, As shown in Table 63,
Salix pulchra and Betula glandulosa, both 3-6 feet tall,
were more numerous than in most stands, Vaccinlum uliginosum
was very dense and 6-15 inches tall, Ledum groenlandicum,
6~15 inches, and L. decumbens, 4-8 inches, were moderately
abundant, Vaccinium vitis-~idaea was also abundant, Other
moderately abundant species were Carex bigelowii and Rubus
chamaemorus, Calamagrostis canadensis was also more sbundant
than in many of the Spruce stands, The total number of
vascular species was 25,
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The polygonal ground was characterized by depressed frost
boils in the centers. These were rectangular in outline,
9 x 12 to 12 x 15 feet in area. The depressed frost boils
had very wet soil and appear to be active. The few raised
centers were dry and covered with a poor growth of lichens
: and some heath shrubs., Hummocks of moss appear on wet frost
! boils, following earlier invasion by other mosses. Cover
' of mosses was 2.5 and they invade dry frost boils also. As
g growth continues these hummocks coalesce, Lichen growth is
| fair on the sides of the hummocks, but usually the vegetation
! is too dense for good growth, The borders, about 20 feet
wide, were dense with moss and Sphagnum hummocks which were
j covered with heath shrubs, Carex bigelowii, and occasionally
i Eriophorum vaginatum. )

1 The organic layer in the soil profile, taken in an old

i frost boil covered with vegetation, extended to 4 inches. At

’ 4~12 inches was a moist to wet silt loam flow earth; at 12-14
inches a sticky loam former surface horizon; and at 14-26

| inches silt loam similar to that at 4-12 inches. The pH was

! 6.3 at 1.5-4 inches, 6.4 at 4~12 inches, 6.3 at 12-14 inches;
and 6.9 at 14-26 inches. Roots were extremely numerous to
about 4 inches and the working depth was at 15 inches.

The range condition was Poor, the average cover of
lichens being only 1.5. The dense vegetation and frost
; action were both detrimental to lichen growth,"

Table 63 is the analysis of the stand by Hanson as it appeared in

i his rough draft, He described the vegetation in permanent Quadrat 9,

' which is in Plot A, as being extremely dense., Moss and Sphagnum hummocks
were up to 7 inches thick and he wondered if this type of vegetation was
invading the large frost boils in the center of the plot. The edge of
the quadrat was 25 to 29 inches from the depressed frost boil. 1In Quadrat
10, outside in Plot B, he stated that the moss hummocks in the southwest
corner were 9 inches high, 4 to 5 inches on top. Split moss hummocks
occurred in the south center, 11 inches by 6 inches by 7 inches high.

The vegetation was very dense, interwoven and spongy to treading. In
1966 McGowan indicated that two of the large Salix pulchra plants were
dead and that one of the Salix alaxensis plants was dying in Quadrat 9.
In 1970 the Salix pulchra had decreased; however, S. alaxensis increased
from a 1 to a 2 (Table 64). Cover remalned similar and lichens remained

e relatively unchanged. Essentially there is only a trace of lichens in

‘ either plot. By 1970 there was little evidence of the frost boil in the

center of the plot., Evidently the shrubs and especially the sedge, Carex

bigelowii, have covered the boil, Carex bigelowii has increased from a

; 1l to a 4 reading from 1966 to 1970, The vegetation is still tall and

- dense and there is not too much of a noticeable difference inside or
outside the exclosure. The stand is characteristic of large areas where

o the vascular plants are dominant and with only very small and scattered

, clumps of lichens. There was a large amount of bare ground in the center

— and on both ends in the exclosure. There was a very heavy Sphagnum mat

|
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and conditions inside and outside the exclosure were quite similar. The
moss mat and shrub cover were very dense, the only lichens that occurred
were in protected sites underneath shrubs and there was very little use
made of the area except of the vascular plants and there was no indication
of any change due to use over the l5-year period,

Range Station 6: East Shore of Corky Lake, Spruce Type

Station 6 lies about 350 yards from the shore of the lake at an ele-
vation of 2,700 feet, In 1955 when the station was established, the
lichen cover was high in both Plot A and B, 75 and 78 percent respectively;
however, 33 percent of the lichens in Plot A were disturbed and 49 percent
had been disturbed in Plot B,

In 1957 Hanson described the vegetation at this station in his rough

draft as "The black spruce trees wete spaced from 3 to 40 feet apart, 4
often in clumps, and from 3 to 15 feet high. The polygonal
pattern was pronounced, spruce and shrubs mostly in the
depressed borders, lichens and some dwarf shrubs on the
raised centers. Some depressions contained water. Carex
was abundant, but the species was C. rotundata compared to
C. podocarpa in Stand 39. There was also much Rubus
chamaemorus and Petasites, as in Stand 39. Eriophorum
;Eginatum, Oxycoccus microcarpus, and Sphagnum occurred in
both stands, and the chief shrubs in both were Yaccinium
uliginosum, V. vitis-idaea, and Ledum decumbens . The total
number of vascular species was 18.

In Stand 47 the flow earth was more pronounced, beginning
in the 2-18 inch layer, which had covered a former surface
horizon at 18-23 inches. Another flow layer below this had
covered a second surface horizon at 2933 inches. The flow
was beneath the surface of the raised centers into the de~
pressions. The range in pH was from 5.4 near the surface to
7.2 at 29-33 inches. Roots were very numerous to depth of 2

* 1inches, the working depth was at about 15 inches. Five inches
of water accumulated in the bottom of the profile pit in 5
minutes.

The range condition was Poor because lichens were short,
packed and shattered in the centers and the taller lichens in
the borders appeared to be unavailable to the caribou in the
winter. The chief species was Stereocaulon sp., Cladonia
arbuscula and C. rangiferina were moderately numerous, C.
alpestris and Cetraria nivalis were sparse. The lichen coyer
was 5,0, moss cover 2.9. Tussocks of moss on the centers were
more or less broken down,

It seems that this community may have developed from an
Eriophorum-~Carex marsh, similar to Stand 41, by the formation
of Sphagnum-~heath~Rubus chamaemorus hummocks enlargement and
coalescence of these hummocks and invasion of ‘black apruce;
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accompanied by frost action to form the low mound~like centers
of the polygons."

. He described Quadrat 11 in Plot A as having a frost scar in the
middle of the south edge, 7 inches by 7 inches containing no living
vegetation. The southwest corner had several small stones, two within
the quadrat and 2 just outside on the surface. There were four hummocks
5 to 7 inches high, one 8 x 10 inches, one 5 x 7 inches, one 4 x 4 inches,
and one 4 x 6 inches. Mosses on these were quite dry and showed evidence
of dying. The hummocks supported most of the blueberry, cranberry, and
narrow-leaved Labrador tea. Lichens were upright 1/2 to 2 inches, un-
shattered, mostly Stereocaulon and Cladonia arbuscula with scattered C.
alpestris and Cetraria nivalis. Lichens appeared to be in better condi-
tion than those in permanent Quadrat 12 in Plot B. Quadrat 12 he
described as having two hummocks in the quadrat, one in the center, 10 x
12 inches by 4 to 8 inches high. The second one is in the northwest
quarter, 9 by 16 inches by 3 to 5 inches high. Clumps of moss fragments
were scattered about in the northeast corner. Lichens in the southern
half were compacted and shattered, but remainder of the quadrat was in
fair to good condition. Stereocaulon predominated, followed by Cladonia
arbuscula and C. rangiferina., Portions of the moss had dried out and
were in rather poor condition. WNo C. alpestris was noticed. The quadrat
had a disturbed appearance (frost or caribou (?)). In 1966 McGowan in-
dicated that there was almost no change in the vegetation or coverage from
the reading of 1957. By 1970 lichens were recovering inside the exclosure,
yet they were still quite small, mostly less than one inch but they were
very compact and upright, primarily secondary lichens such as Stereocaulon
and Cladonia uncialis. On the dry area in the center of the hummock, the
lichens are still very small. Carex rotundata has increased both inside
and outside the exclosure. Outside has continued to receive extensive
use and the condition of lichens has deteriorated considerably. This is
particularly noticeable in the photograph that was taken in 1955 of Plot
B compared to photos in 1970. The condition of lichens at that time was
much more luxuriant than at present. The frost boil described by Hanson
in 1957 in Plot A is now almost entirely covered by lichen growth and’
there is little evidence of the moss cover dying out, It should be noted
that in 1957 Hanson remarked that the condition of the lichens was some-
what better inside of the exclosure,

In 1970 the lichens were entirely shattered and disrupted and moss
hummocks were broken and even shrubs showed indication of the heavy use
in Quadrat 12 (Table 65). Lichens outside appeared to be mostly decadent
portions of old podetia, and were in very poor condition. With total
protection in 15 years' time, those species that were originally present
are showing good signs of recovery, especially Stereocaulon and Cladonia
uncialis. However, seldom is any of this growth over an inch or inch~
and-a-half in height. Outside the continued sporadic use of the area
has caused the condition of the lichens to deteriorate to a very poor
condition.
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Range Station 7: Southwest Shore of Corkz}Lake Spruce Type

The station lies about 300 yards southwest of the lake marker at
2,700 feet. In 1955, when the exclosure was established, the total cover
was near 95 percent with lichens comprising 75 and 71 percent in Plots A
and B, yet 56 percent of the lichen cover in Plot A was disturbed and
64 percent in Plot B showed evidence of disturbance. Moss and blueberry
were the other principal plants.

This was Hanson's Stand 39 which was presented in the rough draft of
1957 and Table 66 is his analysis for the stand.

"It is on a gentle east-facing slope of not more than
5° and in places nearly flat. This is an open stand of black
spruce with fairly dense undergrowth of dwarf heath shrubs.
The spruce trees were from about 5 to 15 feet high and 3 to
18 feet apart. The ground showed a polygonal pattern, par-
ticularly from a plane, lichen openings forming the centers
and trees and shrubs the borders. This stand represents a
kind of vegetation that is very widespread in the southeastern
quarter of the Nelchina Caribou Range. Lichens formed at
mat 0.5 to 1 inch thick on the firm, moundlike centers of the
polygons. They were shattered in many places. The depressions
were wet and many of them contained water. Small moss hummocks
were scattered on the.mounds. Many of them were broken dgwn
and contained much dead moss, others were pedestalled and were
being undercut, apparently by trampling of caribou. Broken-
off branches and exposed lower branches and roots of shrubs
were scattered over the surface of the mounds. Frost action
and exposure during drought periods may play a part in this
deterioration, but the primary role is very likely played by
the caribou.

The chief shrubs were Ledum decumbens, Vaccinium
uliginosum, and V. vitis-idaea. Betula glandulosa was fairly
abundant in spots, lacking in others. Salix spp. were
scattered. Carex podocarpa and Rubus chamaemorus vere

) unusually abundant for this Spruce type. Lichens and mosses
were both abundant. The lichens were 2-4 inches high on moss
hummocks in depressions, but only 0.5-1.0 inch on the polygon
centers. The chief kinds of lichens were Cladonia rangiferina,
abundant under shrubs but scarce and shattered on mounds; C.

~arbuscula, frequent under shrubs, short and scattered on
mounds; C. 55391115, infrequent; C. alpestris, infrequent to
scarce; Cetraria cucullata and C. "nivalis, frequent; Stereo-
caulon paschale, frequent on mounds; and N_phroma arcticum,
freq. under spruces and shrubs. The most common mosses were
Pleurozium schreberi, Aulocomnium turgidum, Dicranum fuscescens,

. and D, elongatum, This stand was richer in Sphagnum mosses

than most of the spruce stands. Sphagnum cag&}laceum var,
tenellum formed hummocks as high as 15 inches and 3,5 feet
across, The most common kinds in depressiona were S. ‘lind-
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bergii, S. girgensohnii, S. recurvum var. tenue, and S.
riparium.

The 0-6 inch horizon in the soil profile consisted of
dark reddish brown organic matter in various stages of de-
composition, The 6<8 inch layer was loam, very rich in
organic matter, dark reddish brown, and saturated with
water, The silt-loam layer at 8«19 inches was gravelly,
gray brown, and showed a pronounced tendency to flow., Water
seepage began at the top of this layer, The 19-28 inch
horizon was compact silt loam, dark gray, with scattered
stones and moderate amount of gravel, saturated with water
and showed a tendency to flow, particularly immediately above
the permafrost at 28 inches. The pH varied from 5.2 at 6=8
inches to 6.7 at 8-19 inches, and 6.4 below. No reaction
occurred when 207 HCl was applied. The working depth of the
roots was 12 inches. The roots were very numerous in the
organic layer at 0-6 inches, and numerous at 6-8 inches,

The range condition for caribou grazing during the winter
rated as fair, It appears that the range has recovered
somewhat from a worse condition,M

Hanson wrote that in Quadrat 13, which he established in Plot A in
1957, cranberry apparently was becoming dominant and Calamagrostis
inexpansa was increasing. Lichens formed a layer oneshalf to one inch

, thick and were more erect than those in Plot B, the composition was
similar but Cladonia alpestris and C. rangiferlna were In better condi-
tion. Some cracks were scattered throughout the quadrat, Apparently
these were frost cracks, 1/2 to 1 inch wide which were noted to form
small polygonal areas.. The hummocks in northwest and northeast corners
are covered with moss, lichens, and blueberry, etc, in fair to good
condition. In Quadrat 14 located in Plot B, there were some bare spots
covered with very fine lichen squamules, Two prominent hummocks were in
the quadrat, one in the southeast corner, 6 inches high by 3 inches across
the top, covered with moss, blueberry, Carex and lichens. It was partly
broken down on the east side., Lower stems of blueberry were partly ex~
posed. The other hummock was in the northeast corner, and was very loose,
undercut, 4 inches high by 3 inches across. It was covered with blueberry,
moss and some lichens, The sides slant inward looking down on it,

Another very small hummock was northwest of the latter one, and it
appears that earlier 1t had been a part of the larger hummock. The lower
stems of blueberry not in the hummock were exposed. There are scattered
broken~off stems of blueberry and several dead tufts of Carex in the
quadrat. Lichens form a loose layer of about 1/2 inch thick, consisting
largely of Stereocaulon, but also including a mixture of Cladonia 8pPp.
and Cetraria nivalis.

In 1966 McGowan stated that in permanent Quadrat 13, there were
several one-inch cracks in the soil but the plants nevertheless appeared
vigorous. About 1/8 of the lichen was dying or drying out, otherwise

. there was very little change from previous descriptions by Hanson. In
Quadrat 14, in Plot B, he states that there were four moose tracks in
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the quadrat; that the lichens appear dry, possibly dying out., Table 67
shows the readings over the last 15 years. There has been only small
changes occurring in Quadrat 13, although lichens appear to possibly

be drying out and dying, The quadrat is now covered largely with

very small and decadent appearing forms of lichens. 1In the photograph
they appear very numerous and gray; however, these apparently are

morbid portions of podetia. The lichens cover most of the area inside
the exclosure, but are quite small, generally less than 1/2 inch tall.
The exclosure itself was in somewhat poor condition and it is possible
that caribou have gotten into it in the past, and would account for the
apparent lack of vigor of the lichens inside the exclosure, The cran-
berry has not increased. In fact, it has decreased in Quadrat 13,
possibly due to the rather dense lichen mat. The sedge, Carex podocarpa,
has shown a moderate increase in the last 13 years. There was very little
Cladonia alpestris present in 1970, However, in 1957 in his rough draft,
Hanson indicated that Cladonia alpestris was one of the major lichens in
the quadrat. There are still several frost scars giving the area a poly=
gonal appearance as described by Hanson in 1957,

OQutside the exclosure the density of lichens is noticeably poorer
than inside. There has been a large decrease since 1966 in Quadrat 14
in both total cover and in lichen cover. The cover has decreased from
85 percent to 40 percent since 1966 and lichens have gone from a 5 to a
3. Those lichens that still remain were very scattered and in poor
condition. The entire plot was dry and very heavily used. Most of the
lichens in Plot B were quite diminutive, The new Quadrat 14b contains
lichens that are in somewhat better condition than most of Plot B, How~
ever, these were scattered and in relatively poor condition, Overall,
at this station, the lichens are recovering somewhat inside, yet not
nearly as well as would be suspected with 15 years of total protection,
From an examination of the photograph that is available from 1955, it
appears that there has been very little, if any, recovery. One possible
reason is that caribou might have gotten inside of this exclosure and
reduced the lichen vigor. Outside, dramatic decreases have occurred in
both total cover and lichen condition which reflects the deterioration
of the vegetation through continued use,

Range Station Qi South Shore of Harris Lagg, Spruce Type

In 1953 the vegetation was sampled near Harris Lake (Table 68).
Fruticose lichens were moderately abundant, as were moss, sedge—~grass
and the heaths.

Stations 8 through 14 were constructed and examined in 1956. Station

8 lies about 250 yards south of the lake on a low ridge, Both quadrats
are on level, well drained ground, about 25 yards apart. In 1956 lichens
comprised about 1/3 of the total cover and in Plot A, 5 percent of the
lichens appeared damaged and 15 percent in Plot B, Moss and heaths were
the principal cover. Hanson in 1957 established the meter square quadrats
and described the stand in his rough draft as "The spruce in this

moderately dense Black Spruce-Heath stand were 1-24 feet

high, averaging 8-10 feet, and 3~10 feet apart. Dead
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Table 68, Unit 13: Plant composition as determined by visual estimation
of plant cover and forage production from clipped meter-square

quadrats, 1953.

Harris Lake

Species o d lbs/acre
Date 7/29-8/4/53
Total Quadrats 64 16
Lichens:
Foliose 44 3 59.77
Fruticose 91 33 2731.02
Woody:
Arctostaphylos alpina 16 0.8 8,02
Betula glandulosa 77 5 25,87
Empetrum nigrum 61 5 184.68
Ledum sp. o 84 5 142.75
Oxycoccus microcarpus 26 0,2 3,56
Rosa acicularis 14 0,4 0.89
Salix sp. 45 3 44,61
Spiraea beauverdiana 6 0.4 -
Vaccinium uliginosum 98 8 117.77
V. vitis-idaea 92 5 87.43
Sedge-Grass - 91 9 94,57
Herbs 81 7 83.86
Moss 98 24 1958,37
Other:
Equisetum spp. 13 0.4 -
Fungi 3 t 0.89
Bare: 2 0.2 -

— w—

o Occurrence - Percent of quadrats w/plant,
d Average plant coverage (%) - based on all quadrats,
t TIrace.
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snags were sparse, The polygonal pattern was conspicuous
from an airplane, The centers were broadly convex, 7 x 10
to 20 x 30 feet in area, covered mostly with lichens and
scattered heath shrubs. Borders were depressed (without
standing water), 1-2 feet below the tops of the centers,
usually about 10 feet wide, and filled with mosses, Sphagnum
in places and shrubs, chiefly Vaccinium uliginosum, ¥,
vitis-idaea, Ledum decumbens, and Rubus chamaemorus.
Spruce was rooted more often in the depressions than in
the centers, The total number of vascular species was
only 14,

The soil showed the usual kind of profile, with a one~
inch organic layer underlaid by loam (1~1,5 inches}], sandy
silt (1.5-7.5 inches), and silt loam (7.5-~32 incheg). The
tendency of the soll to flow increased below 15 inches.

No seepage was present at this time, The reaction varied
from pH 4.9 at 1-1.5 inches to 7,1 at 7.,5<32 inches. Frost
boils were seen frequently, about one per polygon center.

The range condition was rated as Poor to Fair because
of the short (about 0.5 inch) and somewhat packed growth
of the lichens, the scattered fragments of hranches of
shrubs, the exposed lower stems and roots, the dead tips
of branches, and the pedestalled moss clumps. The lichen
cover was 3.7, moss cover 3.5, Stereocaulon was the most
abundant 1ichen Cladonia arbuscula and C. rangiferina
ranged next in abundance and were beginnlng to produce
erect growth, Cetraria cucullata and C. islandica were
scattered. Cracks in the lichen mat, one inch wide and
as deep as 5 inches, were numerous. This stand has receiyved
heavy use by caribou in the past, such as in the spring of
1954 when a movement of very many caribou took place across
it. Some recovery in lichen growth has occurred during the
past 2 years or so."

He stated that in permanent Quadrat 15 (Plot A), the lichens were
usually 1/2 inch high, occasionally one inch. They were slightly taller
than in Quadrat 16 in Plot B. They formed a loose mat on an attached
partly decomposed organic matter up to 3 inches thick. Falrly numerous
cracks up to one inch wide and 3-1/2 inches deep were scattered thxrough=
out with small moss hummocks on which a few lichens were growing. Frost
apparently had exposed areas along the northwest side, Some roots were
also exposed. Lichens under shrubs on the southwest side were up to
about 2 inches tall mixed with moss. The chief lichens were Cladonia
rangiferina, C. arbuscula and Stereocaulon (which was much less abundant

than in Plot B). Scattered Cetraria cucullata and dark brown Cladonia
were algo abundant. Lichens appeared to be recovering more rapidly than
in Plot B. Dead branches of shrubs and scattered broken branches were
less numerous than in Plot B,

He described Quadrat 16 in Plot B as having lichens that were mostly
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1/2 inch and with a few up to one inch. They formed a loose mat, 1 to 3
inches thick, which included partly decayed vegetation., There was a
large variety of lichens, with Stereocaulon the most abundant. Cladonia
spp., especially C. arbuscula and C. rangiferina, were next in abundance
with Cetraria cucullata scattered and C. islandica very scarce. The
surface was cracked and in numerous places formed polygonal patterns.

The cracks were up to one inch wide and some as much as 5 inches deep.

A small hummock located near the center and in the southeast quarter was
2 to 4 inches high, 5 by 7 inches., The moss was mostly dead and blue=
berry was in poor condition with several dead branches. Some dead moss
clumps were scattered over the quadrat, Frost action had apparently been
occurring and the death of the mosses probably was caused by exposure to
drying and partly to trampling several years ago. Lichens appeared to he
recovering from earlier heavy use. The bases of stems of some shrubs and
some roots were exposed resulting in the death of one Empetrum plant in
the center of the southeast corner.

In 1966 McGowan indicated that the average height of the lichens in
Quadrat 15 in Plot A was about one inch. He stated that Quadrat 16 in
Plot B showed heavy trampling effects by both moose and caribou, The
lichens were mostly broken and scattered and the willows were very
heavily browsed. Table 69 shows the readings that have been conducted
at Station 8. It can be seen that the lichens have continued to deter~
iorate outside of the exclosure vhile there has been an increase of
lichens, moss and shrubs inside of the exclosure. By 1970 lichen re~
covery inside of the exclosure was very good., Most lichens were luxuri-
ant, mostly of about 2 inches in length, in contrast to what Hanson
reported in 1957. It appears that in this period of time with total
protection, the Group I and II lichens at this site have recoyered quite
well. Several secondary lichens still form a major portion of the lichen
cover, Shrubs, especially narrow-leaved Labrador tea and moss, have
increased as well, even within the last four years. The growth of lichens
is most luxuriant at both ends of Plot A, which appears to be a little
more moist than the center, which is principally a stand of Stereocaulon
paschale. The lichens in Quadrat 15b are in exceptionally good condition.
This appears to be due to the increased organic layer and moisture which,
on the whole, is not typical of the stand. Towards the center the stand
becomes drier and there is less moss-mat and Stereocaulon paschale becomes
the predominant species. Outside all lichens are scattered, fragmented
and decadent in unprotected areas. Again, the total cover has been re-
duced dramatically in the last four years, going from 80 percent to 4Q
percent. It went from 90 percent in 1957 to 80 percent in 1966. The
use by caribou and moose has continued to cause the deterioration of all
vegetation in these quadrats, especially the lichens.

Range Station 9: East Shore of Betty Ann Lake, Spruce Type

The station lies about 150 yards from the lake on a level, well
drained site at 2,500 feet. In 1956 both plots had nearly 100 percent
cover with lichens comprising over 4Q percent of the cover., This was
Stand 42 of Hanson's (1958) report. Table 70 is the yegetatiye readings
for Stand 42.

171




*3IEDS ISPURUIBG~3TNH PIIITPouw Aq Ida0) q

*ssyout ut 3y8yey o3eavay o
*9INSOTOXD SPISIN0 - { ‘2INSOTIXd BPFSUF - § ®B

1 - - - - z - - - uno135Ie ewoxydsy
1 - - - €€ 1 7 - - AR eddeTRwW ‘g
Z - - - - A - - soyszuyde Baa313194
I A - . - 0°S - € - - £'9 o1eyosed uoTnesoa1alsg
- 1 - - - T [4 - - - EDTPUBTST "D
1 - - - - T 1 - - - BIBTINOND BTIBAII)
- 1 - - - - 1 - - - (d£3-dnd) -dds °)
1 - - - - - I - - - eyoau0d ‘9
- - - - - 1 - - BINUIOD ")
_ _ - - 6'T - 1 - - %0 ejedstao *)
- - - - T 4 - x - STTToead °)
T 1 - - - [4 - - sTTeTOUR °)
- 1 - - £ 1 - - gaeIdOINBWE *)
- 1 - - 0°'82 [4 € - - G 9z euTIayr3uei °)
z 1 - - A € - - BPINOSNGIR BTUOPERTH
K/ £ s 9 9°8¢ 1 S 9 7 8°LE SUaYS T
4 T T T T'C Y 4 T [4 VAR SnIoWaBWRYD snqmy
€ - - 1 6'¢E - - - - YA A snp18Ta1y so31seIDg
- - - - - - £ T T 0‘S TTM0Te31q X318)
esuedxaur
- - [ 1 1 9'T [4 T 1 - sT3soadeuweTe)
£ [ A 1 8'9 [4 T T z T'9 ES38PT~-STITA ‘A
/e L/E 9/2 v/t 1Y - L/ 9/2 s/t 1°S UNSOUTSITN WNTUFIIEA
- 0'z - - - - 1°0 eayoInd °g
- - - - - - - - - %1 STsuaxeTe XITeS
- - - - 1°'¢c - - 1 T 9*'0 sSnNdIedOIDTH SNIVODLXY
- - Z/1 9/1 1°8 ot/s  81/vy 8/t - 9/t 96 SUSqUNIIP WNPST
S - - 1 0°'¢ - € z rAN ST una3tu mnijadmyg
91/% S/1 - - T°€ S/T - 8/2 0T/1 50T/1 21 esoTnpueld ernieg
- - - v H - - - - 6'¢C BUBRTIBW ©IOTH
v 1 T (4 6°02 S s . ¢ pm T°€T S8OR
001 oy 08 L6 00T 00T 86 . 66 ) L6 001 13400 TE30}
991 9T 9T 91 4 30Td 4T ST ST ST v 301d g381PEND
a1Ed§ §-H OTed5 S-H aTeds §-H  °s3d Q00T °T8°S S-H 3TedS S-H 9Teds s-H  °s3d Q001
P2TITPOK PSTITPOK POTITFPOH *3d auypl P3TITPOR PTITPOH POTITPOR *ad auy1 POYIOK
0L61 9961 LS6T 9661 0L6T 996T LS6T L9661 . Ieax
messerse oopdg ojfmg *ovcrccr eordg ogo e . S
\N\;..:....:...st....:..:...: erfoy *2d43 sonxds ‘sye] sIiaey JO SPIS YINO§ g UOTIEIS ‘69 STqeR]
£/ Hor 't 2 ECHIS § 0F 1L

P T R IR & : ;,rn
..... ¢ 2 m?»(mCH

D) \,é\ adey,

IR R R I

EEE KRR R R LR vl (AN

172



O
wn

00T (4 € 9 £ 9 £ S V4 V4 SUayoT]1
0T T°0 - - - - - T - - - - swoolysny
001 0°¢ [4 V/ Y € 9 4 € < £ T S9SSOR
0T %0 - - - - - = Vi - - - *ds wnuBeyds
0T 1°0 - - - - - - - T - - eITO0FFIsn8ue eaanssneg
08 (AN - T T r4 € - [4 T T T SnpTI3Ta3y s93FselIad
0z 2°0 T - - - 1 a - - - - moTIeaTAs unissynby
- x - - - - - - - - - - unjeur8ea uwnxoydorag
- b4 - - - - - - - - - - edxedopod xaae)
00T 0°'T T T T T T T T T T T STsuapeued S}TIsoiZeuwee)
0] % S0 - - [4 - - > [4 = T = eayoTnd °g
0T T°0 - T - - - - - - - - STSUDXET® XJTIES
08 6°0 T - T 4 T - T T T T sniowseweyYd snqny
00T %°T T [4 [4 [4 T T [4 T T T B9BPT-~STITA A
00T 0°¢ € [4 rA rA [4 rA [4 rA [4 T UMSouT3T[N WNTUTOdEA
oh %°0 T T - - - - T - - 1 STABTNOTO® ESsoy
06 6°1 T [4 V/ 13 < T € = < T BUBTiEBW BIOTd
- x - - - - - - - - - - sndaedoadTm SNII0ILX()

00T 0°¢ T [4 < € € [4 [4 T < [4 suLquNoadp WNpaY
09 L°0 T T - - - - 4 T T T uni8tu wnijaduay
oY G0 T - - T z - - - T - esoTnpueTd erniag
(0] T°0 - - - - - - - - T - eutdie sor£ydeisolday
%76 96 %6 68 66 00T 66 00T 06 S8 08 Juadaag ‘i1da0) 28eqiasH

y4 0 0T 6 8 L 9 S ks £ [4 T . s91oadg

‘nbaxg  *°Ay

S/ mececees aoudg o[uig ettt aordg oB:oQ,

\QQ\ i...--.-......ﬁ.—.ﬂh ...... ...-.....ﬁ:).msn\vaﬂ
R07 ‘G 6B XL 2L DT 09 B Yk il
B R R A I A AT u.w ........... Q I SRS y-..k

(OO epecsseosvsonvserrsssoovaocnmcs C«ub«.».-p.hM*mUv,CH

..o.coc.’.oa.-& .Oz .wf:rm .A“M.&V%.Q\ OQG'H.

*LG6T ‘g 3IsnBny

*yeay jaemp-aonids NOeT[q ‘ojer] uuy £339g ‘ZH pueis "L °Tqel

173




Tﬁpf‘ /“ f (4") Ref. No, 5..;..*00--00'

T ot erorto Lo e,
T S Roiiiianan,,
N
Adpt oo 1 e
Doulle Space ...... .. &awc bpaoe cveersum

"Stand 42. Spruce type - old burn: This stand was open,
the black spruce trees averaglng 10-12 feet talk, maximum about
25 feet (Table 70). The ground surface was hummocky and formed
polygons. The rounded mound-like centers varied from 4 to 15
feet wide and up to 25 feet long. The borders varied from
3 to about 20 feet wide, 8 to 20 inches deep, and usually
contained water. The mounds were usually covered with
living and dead lichens, matted into a layer 0,5 inch thick
or less, They were much shattered, with only a few upright
plants, chiefly Stereocaulon. Small moss hummocks, 2-10
inches high, were scattered, resembling pedestals with vertical
sides. They were more or less disintegrated and loose tufts
were also scattered, A few dwarf shrubs such as Vaccinium
vitis-idaea, Ledum decumbens, and Betula glandulosa usually
occurred. Broken branches of shrubs, especially Vaccinium
uliginosum, were frequently seen on the mounds. Lower parts
of many branches of V. uliginosum and B. glandulosa vere
exposed, instead of being in the organic material, Spruce
and shrubs were more numerous and taller in the borders of
the polygons than in the centers, Betula glandulosa and
Salix spp., the former 2-4 feet tall, the latter 3-1Q feet
tall, were scattered, Vaccinium uliginosum, 3-15 inches tall,
and Ledum decumbens, 6-15 inches, were the most numerous
shrubs. Under the spruce and the shrub lichens such as
" Cladonia arbuscula, C. rangiferina, an occasional C. alpestris,
and Peltigera aphthosa, 2 to 4 inches tall were found, They
were often abundant under the denser thicket-like clumps,

These dense clumps evidently are not pawed by caribou in the
winter as the polygon centers -are. The depressions also con~
tained much moss and some Sphagnum and much Saussurea. Their
color is green in contrast to the gray, lichen-covered centers,
The packed condition of the lichens on the mounds seems to be
attributable chiefly to trampling by caribou during the winter,
Contributing factors may be the weight of the snow and ice, for
the snow may become as deep as four feet, and exposure of the
lichen mat to drying and cracking during dry periods in the
summers., The range condition for winter grazing by caribou
may be classified as Fair; the lichens under the shrubs are
apparently used very little, if at all,

The soil profile showed organic matter, well decayed
below 0,5 inch to depth of 2 inches, and dusky red, The 2«6
inch horizon was silt loam, dark brown to brown, well developed
crumb structure, and containing many stones, The 6,0-20.5 inch
layer was a silt loam, dark gray brown, compact, with scattered
stones., The 20.5-22.5 inch layer, apparently a former surface
horizon, consisted of well decomposed organic matter with very
little mineral material, reddish black, very loose structure
and showed some evidence of fire, From 22.5 to 50 inches was
sandy silt, very sticky, containing much gravel and small
stones, and dark gray. This horizon was very wet, water seeped
into the pit and the soil had a pronounced tendency to flow,
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About ten 1nches of water collected in the bottom of the
The pH varied from 4.3 in the top organic
layer, to 5.4 immediately below, and 6.1, 6.4, and 6.2, re-

pit in half an hour.

spectively in the layers below.
No permafrost was encountered.

with 20 percent HCL,

There was no effervescence
The

working depth of the roots was only 7 inches, but the roots
were very numerous in the uppermost 2 inches.™

Hanson described Quadrat 17 in Plot A in 1957 as containing
scattered small hummocks 2 to 6 inches high, mostly disintegrated,

_apparently recovering because of growth of moss and heath shrubs.
hummocks were about 2 to 5 inches across the top.:
inch thick layer which were mostly decumbent.
very abundant with scattered small ‘Cladonia alpestris podetia.

The -
Lichens formed a one
Stereocaulon spp. was
There

were a few small scattered cracks through the more level parts of the

quadrat.

He stated that in Plot B the moss hummocks had been broken down and

parts scattered.

There were many broken, dead branches of blueberry on

the surface, and the basal parts of blueberry stems and some roots were

exposed.

scattered with scarcely any upright,

Cladonia alpestris was seen,

The lichens were larger, about 1/2 inch thick and were mostly
Stereocaulon predominated and no

In 1966 McGowan stated that in Quadrat 17, there was practically no
change from the description by Hanson; even the cracks were the same, and
Unfortunately by 1970 the exclosure had
been completely destroyed, apparently by caribou, since there were caribou
hair and droppings throughout Plot A.
dupted condition that there was no chance to reexamine the vegetation and

It appeared that some recovery was com=~
Table 71 shows the readings through 1966,

growth apparently had been nil,

get any meaningful information.
mencing inside the exclosure.

Range Station 10:

The entire area was in such a dis-

East Shore of Betty Ann Lake, Recent Burned Spruce Type

The station lies about 200 yards north of the lake in a severely

burned area at an altitude of 2,500 feet,

occurred in about 1951 or 1952,
level ground.

forbs, heaths and grass.
his report of 1958.

The burn appeared to haye

The quadrats are well drained on a nearly

Total cover was 86 percent in Plot A and 97 percent in
Plot B in 1956 with moss comprising 1/3,
This is Stand 43 of Hanson's which appears in

It is also quoted in its entirety here and the data

The rest was mainly lichens,

presented to provide an insight to the entire stand (Table 72).

"Stand 43,

Spruce type - recent burn,

This stand was burned

over 5 or 6 years ago.

adjoining Stand 42,

25 feet high were scattered over the area,

Before the burn it was similar to

Dead snags of black spruce, up to about

The fire must have

been fairly light as most of the spruce were still standing

‘and sprouts have appeared from the bases of the willows.

The

stand was conspicuous because of the occasional green clumps
of willow, 4-5 feet high, in the matrix of the yellowwgreen
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Equisetum sylvaticum, 6-10 inches high, and Calamagrostis
canadensis. The polygonal ground structure was not as con=-

spicuous as in Stand 42,

The mound-like centers were some~

what firmer and the moss had been mostly burned or was very

much disintegrated.

The surface of the mounds was covered

with a dry, crust of organic material, too dry to determine
if the lichen fragments in it were alive or not, The numerous
cracks in this crust were as much as one inch wide, Except
for this crust, and Equisetum and’ Calamagrostis, the mounds

were mostly bare. No frost scars were seen,

In the bérder depressions, as much as 12 inches below

the centers, mosses were building up.

‘The chief kinds were

Polytrichum strictum, P. juniperinum, Paludella squarrosa,

Ceratodon purpureus, Aulocomnium palustre in wet spots, and

Drepanocladus uncinatus, The chief shrubs, mostly in the
- depressions, were Vaccinium uliginosum, 2«6 inches high, and

Ledum decumbens, 2«8 inches high.

Spruce seedlings, 2«3

inches high, were scarce. Table 72 shows the analysis of

this stand.

The winter range condition for caribou rated Poor. For
moose, however, it appeared to be good because of the abundance
of young willow shoots. The lichen succession has a long ways
to go, but the presence of organic matter to a depth of 3
inches on the surface was favorable for as rapid recovery rate

as possible,

The Q-3 inch horizon of the soll profile consisted of
organic material, dusky red with very little mineral matter.
The silt loam horizon between 3 and 13 inches wvaries from dark
gray brown to very dark gray brown with stones scattered below

4 inches.
face horizon seen in Stand 42,

The very dark gray material resembled the old sur=
The horizon from 13 to 33

inches was a somewhat mottled silt, rocks increasing with
depth. The colors varied from dark gray to strong brown;
pH varied from 4.6 in the top horlzon; 6,8 to 6,2 at 4=<l3
inches; 7.8 at 21 inches; and 8,2 at 28 inches, S§light
effervescence upon application of 20 percent HCl was noted

in soil from a depth of 24 inches.

effervescence was strong.

At 31 inches the
No permafrost was encountered,

The working depth of the roots was at 13 inches, Roots were
very numerous in the 0.3 inch organic layer, and numerous in
4 inches and in the very dark gray brown material below this.

This recently burned stand differs from Stand 42 in
having less prominent border depressions in the polygonal
structure, firmer centers, pH above 7.0 below 20 inches,
presence of lime at 24 inches and below, more abundant mosses,
fewer lichens only seedlings of Picea mariana, and a much more

open cover of shrubs. The herbage cover was much less, 73.74

compared to 92.4% in Stand 42."
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Quadrat 19 in Plot A had some debris, comprised predominantly of
sticks, grass stems and grass leaves scattered in places over the surface.
In 1957 there was a small hummock in the northwest corner with Calama-
grostis on it and a small moss hummock in the southwest corner, In Plot
B, there was a depression in the northeast and southeast corners, 7 inches
below the rest of the surface of the quadrat, McGowan indicated in 1966
that possibly some animals might have gotten into the exclosure, although
no damage of the plant cover was noted, As can be seen from Table 73,
the total cover has increased from 1957 through 1970 in Quadrats 19 and
20, both inside and outside of the exclosure, This is due mainly to the
recovery of moss and some of the shrubs, especially blueberry and felt-
leaf willow, following the fire, There is very little growth of lichens
in any of these plots. However, there has been a gradual increase inside
and outside of the exclosure. The exclosure was in very poor condition
in 1970. It has been nearly destroyed, evidently by moose, There were
numerous caribou droppings inside of t:he exclosure indicating that they
have been inside. This must have occurred recently, because the planta,
including lichens, inside are in much better condition,

The fire destroyed most of the organic mat and lichen development
has been severely retarded. Recovery is proceeding mainly from shoots
off of the bases of felt-leaf willow. Mosses, Equisetum silvyaticum
and Calamagrostis canadensis are also expected to increase, As the littexr
accumulates, other forbs and shrubs, particularly blueberry and narroww
leaved Labrador tea, will probably expand. The firxst lichens, primarily
Cladonia gracilis and funnel-~form Cladonias (C. coccifera, C. gonecha and
C. gleuro~_3 and foliose forms in molst sites become established between 6
and 15 years after the fire. With protection from grazing and trampling,
for nearly 20 years the shrubs, mosses and the same lichens increase.
There was no sign of recovery by the preferred species. However, the moss
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mat 1s now almost complete and the Group I lichens should become established

soon, Outside of the exclosure, the effects of continued grazing and move=
ment of large animals 1s apparent as total cover in 1970 is much less than
the 97 percent reported in 1956, This station should be repaired as it can
provide an insight to recovery following a fire,

Stations 9 and 10 point up a very real problem that exists with the
construction and maintenance of exclosures on ranges where there are moose.
Moose and frost action have been the biggest source of trouble in maintaine
ing exclosures in Alaska. They almost go out of thelr way to destroy ex-
closures. Maybe a moose repellant program should be consldered at range
stations?

Range Station 11: Georgia Lake, Spruce Type, Old Burn

A general reconnalssance of the vegetation was made in 1954 at
Georgia Lake (Table 74). Foliose lichens were more abundant than the
fruticose forms and total production was low. Moss was by far the most
abundant type of plant with blueberry ranking second.

The station lies abou