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SUMMARY 

The Nelchina caribou range includes a wide variety of habitats due 
to the diversity of terrain features and vegetation types. W:tthtn this 
range caribou are able to obtain a high quality dtet:dudng 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 i.a 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 conditione£ lichens in Un:tts 1, 2 and 4 began to degenerate. 
with 2 to 3 years of winter use and has declined substantially :tn 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 inch 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 is continuing to decline even though the caribou now winter in n~ 
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 species 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 year& 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 
consolidation 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 species composition 
and cover readings from 1958, 1959 and 1960 field s rudies; 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 Nelcbina range in the future. 

OBJECTIVES 

To provide basic life history information required for manage~ent 
of Alaska's caribou populations and to testtechntqueeneeded in measuring 
the status, trend and utilization of caribou and their as&octated'habttat. 
To determine the caribou-range relationships of the Nelchtna range. 

PROCEDURES 

The vegetation in permanent quadrats of 38 Range Statt,ons w-ithi.n. 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' o£ ·previous- · 
range investigations on the Nelchina range was conducted, and pertinent 
unpublished data is pr~sented, · 

FINDINGS 

The Nelchina caribou herd has always been considered one of the most 
important herds in Alaska because of its r.eady 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 axaminations 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 ~or 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 :publi:ahed. 
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One of the principal problems encountered in this undertaking has 
been the unavailability ot data collected previously. Numerous 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 o~tlined 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), ind:tcated 
that the technique used in 1966 was somewhat different £rom 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. Two 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 ~oving to n~ 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 be~n 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 ~easurement 
of snow conditions was taken, but the samples were taken t:n·a,reaa. 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 divided 
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, o~ 
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 constructed 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, se~med to be caused not by grazing or browsing, 
but by trampling." The effect of trampling on vegetation has seldom been 
considered in rqnge examinat'ions. 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 l, were delineated, Plot A was 
fenced to exclude all large animals. Plqt 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 is to determine quanti
tative data on carrying capacity from these 13mall 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, 
mosses. sedges, grasses, and dwarf shrubs) rather than the taller shrubs 
and trees and that ~11 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 • 
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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 ot 
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 1 these· 
data have not been located. 

The Nelchina range was divided into 9 range units for analysis. At 
the conclusi~n of his work he listed several recommendations ~or.future 
range investigations (Hanson, 1958). Data for most of the vegetation 
types are quite complete and anyone planning range examinations should 
thoroughly review hi's publieation to obtain a good ecologtcal backgrQund 
of the Nelchina area. Dr. Hanson used a modified Hult~Sernander scale tor 
vegetation analysis and developed association tables to fac:tl~tate call\
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 Rlv~ 
and near Fog Lakes were examined to dete~ne 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 'been 
normally considered. He did develop a lichen succession classification 
(pp. 119-122). In 1959 there was a transition from Federal to State 
management and, consequently, work was limited, Transects were aga~n 
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 &mall use af 
the areas examined led Skoog to question whether caribou were the main · 
factor responsible for range deterioration. He felt that possibly natu~al 
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.vegetatton analysta.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 present'ed 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 go:tng to b_e. the. 
biggest problems necessitating frequent checks of the excioaurea. ·11oose 
have been found to be one of the chief causes of destruction of e.xclosures·,
based on examinations conducted since their construction, and also 1~ 
exclosures within the range of the· Arctic caribou herd Qlemmfng and :Pegau, 
1970). 

A project, that had been delayed several times, to determine.the 
distribution of the major plant communities, was achieved tn 1963. During 
the fall, vegetation assumes its·autumnal colors and certain species have 
very distinctive colors. This enables the rapid dete~ination o£ ~egeta~ 
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 exclosurea. 

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 tnclude.tha 
line-point method utilized, as it did not appear to be Similar to th.e · 
method utilized in 1955 and 1956 when the .vegetat:ton was· ~tl'st e.x8,11)ine4. 
Glenn (196 7) stated that there was not a noticeable difference between 
the fenced and unfenced plots at that time, He felt that tt 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 ot what had been : S.ccom-
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.typ;tcal of the r~nge 
site as a whole, Random transect lines were laid out and within neter~ 
square quadrats . the vegetation was visually estimated to. de.terJQine.. the· · 
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plant cover by species 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, air-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 tange. These ex~ 
closures were in plant communities that were consi.dered 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 tive 
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 ~rom · 
each point were recorded. Eacp species was recorded once at each saJitple 
point. The height of shrubs at each point was noted and all plants w.ere 
recorded by species or major groups. Data was then tabulated as percent 
coverage by the plant species or groups and ~requency of occurrence. lt 
is presented in Federal Aid Report W-3-R-11, pp. 130-131. Black-and.;rbite 
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 is recommended that color ft~ be used in 

·the future. , 

The following formula has been used by Hanson (1950 and 1951} and 
Pegau (1968a) to determine the .species· composition;· 

c "" 
nTotal intercepts for a species X 100- bare ground 

Total intercepts all vegetation 

It gives a more accurate indication of plant cover, as it is multi
plied by the percent of herbage coverage. The above ~ormula has been 
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-11, bare ground 
was considered on a percentage with all other species, rather.than het,ng 
subtracted from 100 to give the actual plant coverage. This method tends 
to overestimate total plant coverage, since more than one intercept of 
the vegetation can be recorded at one point. Over a total ot 100 bita 
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 various· methods of recording vegetation in l:tne""'Po:tnt 
~!'~ts used on the same ·transects. Twenty permanent l:tne-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 obtained. 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 ~lone accounts for a variation 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 byl/411

, the pin 
could descend through the same shrub without hitting a leaf or ste111, 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 1/411 or more often caused an apparent change :tn 
the species 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 point 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! 

1 "' Vegetation covers less than 1/16 of the square meter 
2 "' II II between 1/16 to 1/8 of the square Jlleter 
3 ... II II II 1/8 to 1/4 " " II II 

4 = " " II 1/4 to 1/2 II II " " 
5 = " II " 1/2 to 3/4 II II II II 

6 = II II II 3/4 to 4/4 II " " II 

Ten, meter-square quadrats located in a typical part of each stand 
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-5ernander scale, frequency, 
height, vitality, life forms, constancy and dominance. The s.lope, ex
posure, altitude, soil moisture, drainage, condition ot the~egetation, · 
effects of caribou and other animals, frost action, solifluction, · 
invasion of species, successional status, and other features were re~ 
corded. Most stands were also photographed in color and black-and
white. Soil 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 ~oat are n~ 
deposited in the Anchorage herbarium. This is one of the most extensive 
collections of plants from the Nelchina range and most have been 
identified by recognized authorities. · 

In the summer of 1958, Skoog (1959) examined several tranaecta to 
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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~eter 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 (195&l were ueed 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 a~eas, 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 species. Data on the vegetation type, elevation, sn~ 
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 in size. The excloaure 

,size was the same as those built in 1955 and 1956. Vegetation in each 
quadrat was analyzed by the Hult-5ernander 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 is 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 conspicuously amongst the 
shrub birch stands. First, the east~st 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 divided 
into 20 points, each one-mile apart. In each segment one of the 20 points 
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 Depart~ent 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~est 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 communitiea 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-S. 

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 ex~ined. 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 ot 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 distfnctiye 
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 19 71 and the readings are included. All readtnga:, < ex.
cept the 1966 point quadrat methods, ·are presented tn t!Ua, re:pott •. 

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 ;tdentUy. < One. o~ "the ~trat 
attempts to examine a large number of rumena was tn 1953hy<Chatelain, 
(Federal Aid Report W-3-R-7). The38 rumens were collected !n the fall 
and the identification of plant species was restricted to the larger 
fragments. Lichens, grasses, sedges, willows and shrub b!rch 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 tothe s:tze·meshof: the 
screen being used to separate the samples. A technique was not developed 
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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 SUillmer. DJ;yas 
octopetala occurs rather commonly in most rumen samples. Lichens o~ the 
genus Cladonia are the most heavily utilized followed by members o~ the 
genera Cetraria and Stereocatilon. Recent literature describes a technique 
in which the plant cells are identified with the aid of a mtcro~cope. All 
plant material is ground to a uniform size and placed on a ~tcroscope 
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. Th.e 
technique merits serious consideration because it would provide a ~ethod 
for identifying the bulk of a rumen sample, 

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 Highway 
and the Tazlina and Matanuska Rivers. On the wes-t, the Alaska l\atlroe,d 
and the Lower Susitna, Chulitna and Upper Nenana Rivers ~orm the hounda~. 
The north boundary is approximated by the summit of the Alaska R~nge, 
and the east by the Copper River and eastern drainages of the ChistQcbina 
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 ~ntrtcate 
drainage sys tern produces an especially· coJIJPlex .phys:tograph¥'1 · 

with wide variations in elevation, slope~ and expoa.ute." 

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 Sue~ 
varied topography, a multitude of micro-climates exists, One ~actor 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 avoid 
the insect torment. Snow conditions, of course, would be quite varied and 
the depth of accumulation, as well·as icing and layering, determines. which 
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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 northernhemisphere. Black and white spruce occur 
throughout, at elevations below 3,000 feet with scattered·treea extending 
to 3,500 feet. The largest area of spruce cover occurs in the s~utheastern 
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 i.s nomally 
found above timberline and is a very important ~egetation type tn.the 
ecolos,y of the Nelchina herd, Heaths usually occur ~tom 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 ,fac:U:ttate compar±.
sons of all vegetative studies on the Nelchina range, the di.f~erent ·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 deacriptive of the growth form ot birch on the Nelch:f.na range.. 

1. The Spruce Type 

Black (Picea ~riana) 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 ~or several 
successional stages. Vegetation cover usuallr rB:nges frOJll a 9.7 to lOG. per
cent within the community• A thick. carpet of moases and ·uchens ts .qu~te 
often found and vascular plant conEttants (species occurr~g in SQ 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 Dwarf heath shrub Heath 
Willow ·Willow Willow 
Meadow Alpine meadow Meadow 
Water sedge Sedge Water sedge 
Fescue grass Fescue Altai Fescue, fescu~ grass 
Bluejoin~\grass Bluejoint grass 
Bog Bog Bog 
Aspen-poplar Aspen Aspen-poplar 
Alder Alder 
White birch White birch 
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of more of the stands) include shrub birch, blueberry (Vaccinium 
uliginosum), cranberry! narrow-leaved Labrador tea (Ledum decumbens). 
crowberry (Empetrum nigtum), Salix ·pulchra, ;felt-lea;£ 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; ~~ rangiferina 
and the funnel form Cladonias, sue~ as f· coccifera and f. 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, particularly sedges 
in the bog and water sedge type which occured scattered throughout the 
spruce type. Hanson considered the range condition, based on lichens, 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 o~ species-, 
soil conditions, and plant growth. Historically, this type li.aa: been one ot 
the ~oat 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 density of the principal 
species (shrub birch) varies considerably. Constants in this type in
clude shrub, blueberry, cranberry, narrow-leaved Labrador tea, crow
berry, Salix~Pulahra, 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, ~· 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 1 

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. 
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Deterioration can occur rapidly with two or three years of heavy use. 
As heavy use continues, the taller lichens, such as Cladonia alpestris, 
f· rangiferlna and f. arbuscula, are replaced by shorter and more decumbent 
forms, such as-C. gracilis, C. defOrrnis, C. cornuta, C. gonecha, Cetraria 
spp and others~· Mosses, such as Pleurozium schreberi and Hylocornium 
splendens, are replaced by Polyt:!~~ spp., Rhacomitrium lanuginosum and 
Dicranum fuscescens. Hanson further describes several intermediate stages 
~plant 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 
eithet; Hanson or Skoog and is not included in this report. From the atr, 
it is extremely difficult to differentiate the alpine dryas from the heath 
type and., accordingly, the former has been cons ol:t.dated with the heath 
type. Dryas octopeta,la 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 Cass-iope 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 o~ 
the caribou~s winter diet, and since this type is 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 f. alpestris and f. ~~iferina 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 Willo~ 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. ~~ pulchra is usually found with shrub birch and !• scouleriana 
with aspens (Pf»pul-u!l. trelll\J'l~, · !· 'PU'l~ra, !• barc:tart and _!; ·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 provid~ the first major sources of green vegetation in 
the early summer. It is an important component of the summer range.but 
almost entirely avoided in the winter by caribou. However, it ts a v~ 
important winter type for moose. 

5 • The Meadow Type 
' q 4 

The meadow type consists almost entirely of herbaceous plants and 
mosses. Shrubs and lichens are scarce. It occurs sporadically belo~ 
timberline near lakes and ponds. Principal species include Carex 
aquatili_!, f.. saxatilis and Eriophorum · angus,l:'i,fo,lium, with several other 
grasses and sedges. In higher elevations and in drier conditions, the 
dominant species of sedges usually are 08tex btgelowit; Q~ membranacea, 
f.· misandra and Q. sctrpo!:f!!.· The meadow type is an important year 
round forage producer and its value as winter ;forage has·probably been 
underrated. 

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 aguatilis is the dominant plant, often forming almost pure 
stands, but occasionally intermixed with some of the cotton· grasses 
(Eriophorum spp.) and Q. rottindata. The ~ter sedge typEl11J8}" occur in a 
narrow zone around the periphery of the lakes.· It grade& tnto 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 narciss!flora, Antertrtaria monocephala; P.!lli. pulc~ra, §_. 
~.!,culata and cranberry. Fescue occurs on essentially the same substrates 
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 :tt more important as a winter range than 
was indicated by Hanson, 

~ The Bluejoint Grass, !fpe 

Bluejoint (Calam~~rostis canadensis) is widespread, occurring pri
marily on severely disturbed areas and on open well·drained sites belo~ 
timberline. In several parts of the western portion of Range Units 10. 
and 14, it forms pure stands. Usually it is an early successional species 
that is relatively transitory. The caribou utilize it somewhat in early 
summer, before the grass becomes mature, otherwise very little use ts 
made of the type. 

9, The Bog !fpe 

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, !>erma
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 
bigelowii, f. rotund~ta, Eriophorum vaginatum and !· 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 little lichen forage and, therefore, this 
type is 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 bal~tfe~~) on the shallo~gravell~ soils of 
stream beds, flood plains, alluvial fans, glacial morainea-., ~nd eakera 
and rocky substrates on d:tsturbed slopes." 

Aspen usually invade burned areas and poplar occurs as a pioneer 
species, Shrubs usually form the understory and mosses may be abundant. 
However, fruticose lichens usually·are scarce. The stand·provides ver,r 
little caribou forage, but it can be :tmportant for 1Qoose. 
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Jl, 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 ot 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 Birch TyPe 

White birch (Betula Eapyrifera) occurs sporadically on the Nelch!na 
range, but is most common in the far west. The understory :ts similar in 
species 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 is presently lumped, Hanson 
did not use the alder, bluejoint grass, or white birch 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 vegetation 
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 see~ most 
appropriate for discussing carrying capacity." 

With the recent shift of the Nelchina herd outside of the "noX'Jilal" 
boundaries during winter, a carrying capacity figure would b.e. un~e.aU.s tic, 
based on current knowledge. There is no information o;f. the·.vege.tl\ttve. · 
types o·utside of the fifteen range ·units,· 
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Several vegetation studies 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 of the original species cannot 
be definitely determined. However, from the 1955-56 studies there are 
small collections of lichen specimens in the herbarium and these have 
been identified as follows: 

Aial 
Aia2 

Aib2 
Aib3 
Ale 
Bl 

1955 -
Cetraria nivalis 
Cetraria ~llata and 
c. is landi ca 
CladOnia rangiferina 
~.!!.!!. rangifer'J-;n~. 
Stereocaulon spp. 
Cladonia amaurocraea 

1956 

1, · Cladonia amaurocraea 
2. · · Cladopia · arbuscula 

3. Nephroma arcticum 
4, Stereocaulon spp. 
5. · Cladonia (funnel-form) 
6. Cetraria islandica 
7. Cladonia crispa~a 
8, Cetraria nivalis 
9. Cetraria richardsonti 

10, Dactylipa arctica · 

On data sheets of the range examinations conducted in 1955, Aib3 is 
referred to as £phaerophorus globosus; however, the sample that is in the 
herbarium is a sp~ci~en of f!edonia rangifer~na. In 1970, those stations 
where Aib3 was recorded to have occurred in 1955, were reexamined, 
Sphaerophorus globf~ 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 Sphaero
phorus globosus as Aib3. 

To minimize confusion, I have taken the liberty of changing all 
references of Cladonia sylvatica in prior studies to .£• 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 
£landulosa rather than !• ~a, 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 ~e
located so I have followed ·Dr. Hanson t·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) developed 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 sre 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 varied 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. < 

Table 4 is 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 detailed description of 
caribou movements in his thesis and more detailed discussion of usertll 
be presented with the analysis of each range unit. 

Unit #1 - Upper Nenana 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 encompass.es 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-, alth~ugh strong 
winds cause many·areas of ground above timberline to be blawn·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 
( c: 

Cladonia alpestris 
c. mitis 

Cladonia rangiferina 
c. arbuscuia 

Group II: F~ticose·- High-Medtum·PalatabilitX 
" 4 

Cladonia amaurocraea 
C. crispata 
C. gracilis 
C. uncialis 

Cetraria cucullata 
c. delisei 
c. islandica 
c. nivalis 

Group II~: Fruticose -,Lo~ediu~ Pala~ability 

Cladonia cornuta 
c. deformis 
C. degenerans 
c. ecmocyma 

Cetraria richardson!! 
Dactylina·arctica · 
Stereocaulon spp. 
Thamnolia ve~icularia 

Group IV: , ~cf>se - Low Palatability (Funnel-like Cladonias) 

Cladonia coccifera, etc. 

Group V: Fruticose - Most Not Palatable 

Alectoria ochroleuca 
Cetraria nigricans 

Cornicularia divergena 
Sphaerophorus globosus · 

Group VI: Foliose -Mostly Not Palatable 

Cetraria chrysantha 
C. spp. 
Lobaria linita 
Nephroma spp • 

Group VII:· Crustose,- Not Palatable . ' . 

Parmelia spp. 
Pel tiger a spp. 
Sticta spp. 
Umbilicaria spp. 

Group VIII: Fruticose ~.Medium tp Hish,P~latabilitX ~piphytes) 

Alectoria jubata 
Evernia spp, 

• 

Usnea spp. 
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Table 3. Lichen succession stages (Skoog, 1959). 

Stage I : Primary 

a) DRY SITES -

Lichen Cover: 
AVerage Height: 
Dominants: 

Associated Species: 
" c 

I b) DAMP SITES -

Lichen Cover: 
Average Hei~ht: 
Dominants: 

Associated Species: . 
Stage II: Early 

a) DRY SITES -

Lichen Cover: 
Average Height: 
Dominants: 

Associated Species: 

b) DAMP SITES -

Lichen Cover: 
• Aver~ge Hei~hJ:: 

Dominants: 

~ociated 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 (mostly 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, etc.). 
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). 

c) MESIC SITES -

Lichen Cover: 
Average Hei~ht: 
Dominants: 

2 to 4. 
l/2.to 1 inch. 
Cladonia gracilis, c. degenerans, ~unnel-shaped 
lichens (C~ coccifera, C. pleurota, c. deformis, 
etc.), Cetraria nivalis, C. cucullata and 
Stereocaulon spp. 

Associated Species: Cladonia uncialis, c. cornuta, c. amaurocraea, 
' " " c. arbuscula, C. rangiferina, Cetrar~a islandica, 

C~ richardsonii, Thamnolia vermicularis, Dactylina 
- arctica, Peltigera spp. and Neph~oma spp. 

Stage III: Medial . -
a) DRY SITES -

Lichen Cover: 
AVerage Hei-ght: 
Dominants: ,._.. 

Associated Speciesa 

b) DAMP SITES -

Lichen Cover: 
Avera~e Height: 
Dominants: 

Associated Species: 
• 

c) MESIC SITES -

Lichen Cover: 
Average Heiaht: 
Dominants: 

Associated !Pecies: 
' . 

3 to 5, 
1 to 2 inches. 
Alectoria ochroleuca, Cetraria islandica, c. 
nivalis, Cladonia arbuscula and Stereocaulon spp. 
Cornicularia divergens, Cetraria ~ichardsonii, 
C. chrysantha, Dactylina ·arctics, Cladon:ta 
rangiferina and C. alpestr:ts. 

3 to 5. 
1 to 3 inches. 
Cladonia uncialis, C. rangi~erina and C, arbuscula 
(neither, nor both, predominating), Cetraria 
cucullata, c. islandica, c. delisei, Peltigera 
spp. and Nephroma spp. 
Stereocaulon spp., Thamnolia vermicularis, 
Dactylina arctica, Cetraria riChardsonii, 
Cladonia amaurocraea, C •. defai'JlliB, ·c •. gracilis 
and C. alpestris. 

3 to 5. 
1 to 3 inches. 
Cladonia uncialis, c. gracilis, C. arbuscula and 
C. rangiferina (neither, nor both~ ·predom:tnating}, 
Cetraria cucullata, c. nivalis, c. islandica, 
and Stereocaulon spp. 
Cladonia amaurocraea, C. cornuta, c. defoi'!llis, 
C. alpestris, Cetraria richardson!~, Dactylina 

· arctica, Thamnolia vemiculada-; ~eltJge.ra spp. · 
and Nephroma spp. 
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Table 3 (Continued). Lichen succession stages (Skoog, 1959). 

Stage IV: Late 

Lichen Cover: 
Average Height : 
DOiiifnants: 

Associated ~~~: 

Stage V: Cl~ 

Lichen Cover: 
Average Heiaht: 
Dominants: 

Associated Species: 
• c 

4 to 6. 
2 to 4 inches. 
Cladonia alpestris, C. rangiferina, and c. 
arbuscula. 
Alectoria ochroleuca, Cornicularia divergens, 
Dactylina arctica, Stereocaulon spp., Cetraria 
islandica, C. nivalis, C. cucullata, Peltigera 
~pp. and Nephroma spp. 

5 to 6. 
Over 4 inches. 
Cladonia alpestris or c. alpestris and c. 
rangiferina. 
Cladonia arbuscula, Alectoria ochroleuca, 
Cetraria nivalis and C. cucullata. 
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caribou by range units. • Table 4. Seasonal distribution of Nelchina 

Early 1930's: Information available 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, pres~ably to 

Units 1, 2, 5 and 6. 
---.......---....---.-~~ ....... ..,_,~..,..~~'1!"".~~-------~~-~--.~---...... --.-----,_--~--

Year 

1948-49 

1949-50 

1950-51 

1951-52 

1952-53 

1953-54 

1954-55 

1955-56 

1956-57 

1957-58 

1958-59b 

1959-60 

1960-61 

1961-62 

1963-64 

1964-65b,c 

DISTRIBUTION AS RECORDED BY RANGE UNITSa 
May~une Jul-Aug Sept-Oct Nov-Dec 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

. 1,5 ,12. 

5,12 

12/5 

12/5,15 

5,12 

5 

12,15 

5,12/15 

5,12 

5,12 

5,12 

5,9/6,12 

5,9/6,12 

5/12 

5/12 

5,12 

12,15 13 

12/5,15 13 

12,15 13,15 

13/5,12 13 

13/9,12 13/12,15 

5/12,13 13 

5,6 5,6 

12,15!6 6,12,13 

5,6 5,6,9/NE 

5,6/13,15 5/15 

5,13/11,12, 11,15/5, 
13. 13,14 

12,15/6 5,13/1,6 

13,15/5,11 13/5,11 

12,13/6,15 5,6,13,E 

13,15/6,12 5,13/1,15 

5,13/6,12 5,13/6 

5,9,13/6 2,6,13/5 

26 

Jan-Mar 

12,13 . 

5 

12/15 

13/12 

13 

13 

13 

5,12/6,9 

5/1,6,11 

11/2,5,15 

11,15/1,5,6. 
.13 

1,11/5,13 . 

5,11/1,2,13 

1,6,E/2,5, 
ll,NW,NE 

l,NW,l3/2,5, 
11,15 

l,NW,E/5,6,11 

l,NW,E/5,6 
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Table 4 (Continued). Seasonal distribution of Nelchina caribou by range units. 

DISTRIBUTION AS RECORDED BY RANGE UNITSa 
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/l, 
11,15 

1968-69 12 5/6 6,13/9 7,13/6 E,11,13/2,8 

a Units supporting major segments of the herd; Units listed·after "/"supported 
less significant·numbers. 

b Calving activity distributed widely. April omitted: period of major ~ovements, 
highly variable, 

c Permanent egress may have.taken place from the Mentasta area in fall of 1965, 
E, NE, NW • direction of :r:ange-use outside "normalu 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 ~egetation types 
by aerial surveys, two exclosures Range Stations 26 and 27, and twO 
permanent Quadrats, #32 ~nd #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 tetragons and in the 
others the dominants were blueberry, crowberry, narrow-leaved Labrador 
tea, cranberry, alpine bearberry·(A:tctostaphylos·alp:lna) and Carex 
bigelowii. Usually the subtype A was' located on ~oderate to steep 
sites which were well drained and on north ;I; acing slopes.·· Cassiope 
tetragons 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 (Loiseleuria procumbens). These sites are 
moderately steep to well drained and usually exposed to winds. Hanson 
presents a good comparison of soil profiles within the.tlu'ee subtypes. 
Lichen cover is usually good, height ranging from 1 to 4 inches.· Range 
condition was usually graded excellent for winter use because o~ the 
abundance of lichens, especially the · Cladortia species and usually, there. 
was a thin cover of snow so that the plants were available dur~ng th.e 
winter. Hanson states that heavy use of the heath type leads to its 
rapid 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 :tn his 1958 report • The nar·,-:ati'ye& o~ · tb.ea.e. · 
stands are quoted in their entirety and the 'Vegetation Anl\lfSts:~rQJJJ 
Stands 60, 61 and 68 are presi:mted tn Tables 6 and 7; 

mu. 

"Stand,60- Shrub Bi,rch 

This is located on a north~acing ~lope o~ a~out 5q, 
on the south side of . the road About .'22.5 )ll;t,les. eA&t o:f; · 
Cantwell, altitude 2,700 J;'ee't. Lat •. 63°21.', L()ng, 1489 18'··. 

28 

iii! .Ai!tl!& Z~. I .2£ US I ::. .. a c .t t. tlii a tt a :: .. as c .. au zw t;; s .: • 



1.4 &Jtl.4J£!Jtt££2 

T ;;c Jl, . .p. (I/). .. P.(f. l':o . • IJ.,,,, .. ,,,, ,, 
J11';r·r~ ,~. '.-, •••••••••••••••••• , , • , •••• • •. 

.. ·•./).. .......... n ............. . 
l ... ·; J .if t ):l)t 1./) . ....................... . 

f .. '; ··.t ............... i L:,. .............. . 
.r~·oublc ~pace ........ Sint)c Space ••.••••• 

Table 5. Percent composition by vegetation types in Unit #1. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-MOss-Sedge) 

4. Bluejoint Grass (Calamagrostis) 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge~rass-Forb) 

9. Water Sedge {Carex aquatilis) 

10. Spruce 

11 • White Birch 

12. Willow 

PERCENT 

2.9 

0.4 

15.0 

2.2 

28.5 

6.6 

0.4 

9.9 

8.8 
---------~~~~------~~~~-~~----------------------------~-----
13. Glacier 

14. Bare Ground 

15. Water 

29 
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Table 6. Shrub birch stands, 22.5 miles east of Cantwell, 
(from Hanson, 1957). 

Stand No. 
Number of Vascular Species in Stand 

60 
14 

61 
17 

------~-~~~~~~~~~~~-----~------~------------~----~--
Aver .. Frequ. Aver. ·Frequ. 

Species Cover % Cover % 

Total Cover 100 100 

Moss 1.9 90 4,8 100 

Betula glandulosa 1.4 60 3.2 90 
Empetrum nigrum 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. 
Polygonum bistorta plumosum 0.7 70 0.4 40 

Lichens 6.0 100 4.8 100 
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Analysis was made on Aug. 28, 1957. This open Betula 
glandulosa-Heath stand; rich in lichens, is similar to the 
vegetation that covers much area in this region, alter
nating with the taller and denser Betula &landulosa 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~ inches~ ·vaeeinium uligirtosum 3-:-8 inches, 
~t~'nigrum 0,5-2 inches, and va~cirtium vitis-idaea. 
The stand showed much similarity to Stand 57 in the Heath 
type. The chief 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 
boils 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. This indicates that 
organic matter in the profile was formed largely from mos& 
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 their continued 
apical growth. The chief lichens were Cladonia alpestris, 
v. ab., 3-5 inches; c. rangiferina, v. ab., 3-5 inches;~· 
arbuscula, v. ab., 3-5 inches; Cetraria richardson!! 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. 'Ille vegetation in this stand appears 
to be climax, the kind that can be expected as the ~inal 

·stage in similar sites. 'Illis stand can be used as a s·tandard 
to measure stage of succession; range condition for winter 
grazing, and intensity of use by caribou. 

Several thousand caribou wintered in this general ~egion, 

32 

SJ!iiU.S hi#S ¥. i 4. IX! . I. SOL .. a; .. II~ J t 4M#IZJ.4ih i . l ... .ii.l£Qit# .1¥ 



-

Tnpc /.f.tl.f!.(.Sl ... Rd. No. til, 
I nscrt ·~( r tfJ • • • • • • • • • • ,. ...... " ............ . 
!\In-:1;., J • • • • • • • • • • • • 
']'.,):~,·;·.,. ·~· f::. -~ ....... I\ ............. . 

• :; """fl'I'.~J IV. 
AdJ' u:;t • • • · · · · .• · · · • · • • • • • • • • • • • • • 

• • • • • • • • • • • • .. .. • I 1 ;1 'r' JJr J 1 (' .- •• 4 •••• • • • •• • • • mu.rJ .. pace ,. · .. 1 • ~"' 
• • • • • • • • u;u,~,·~ .·)pace •• • •. •. • 

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 vicinity 
into and through this ·areaare reported to have ceased about 
27 years ago. It seems·probably that this stand was heavily 
used during these 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~acing slope. 
of about 5° at an altitude of 2700 ;feet, 22,5 n¢les eaat of 
Cantwell, Lat. 63°21 1

, Long •. 148°18'·'· This is. a fairlY' open. 
and medium to tall Betula· g1;andulosa stand. · !; gli\ndulosa 
averaged about 5 feet tall (2~ ,;e.etL f'l.nd soJlle Be..tul&. ' -
hybrids were up to 8 feet· tall.. The. shrUb_s were. dispersed 
as moderately dense clumps to scattered tndi.-vi.duals, up to .12 
feet apart. This stand appears to b_e typical pf siJI)ilar · 
stands on stony subsoil that alternate with more open stands, · 
of shorter shrubs on sandy gravelly site.s (see adjoining 
Stand No. 60). These strips· are about 30-60 ;fee.t \tide. And 
extend up and down the slopes in this v:tcin:tty. 

The surface was covered with a layer, 1-4 ;l,'Uches. de.ep, 
of mosses and lichens, underlaid by a partly de.co~?ose.d · 
layer of mostly moss and S'ilme lichens, wi.th.null\e.tous ~oot$-· ·· 
in the lower part, The living and dead lichens artd~~oss, 
with intertwined roots, formed a compact carpet.· In place& 
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; p.t 0.5 to 2-14 inches the loam so:tl 
was found between stones and boulders up to 1 x 2 x 2 feet .· 
in size; at 14~24 inches, sandy loam and 'JliUCh ·gravel f'l.nd 
stones up to 1 x 2 x 2 inches; and at 24--32 tnclles-, f?,and 
with much·gravel and small stones,·becoming very compact 
at 28 inches. The drainage was excellent, .but the large 
quantity of organic material 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 species, including Ledum decumbens, 
~etrum n,t~rum (2-12 inches h:tgh) and · Spi~e~ . &aauve.tdiana, 
were more abu'iidant on the lQwer part of the slope; .wh;i.le . 
some, such as · Vace-:tnium · ~~;tn?B~pt,, usually·. 6-:-8 inches· lligh:., · 
were more abundant on the upper part, Calamagrostis cana ... 
'densis was scattered. · &ali-x ~~ 2...4 ,5' feet higlt 8iid""" 
several herbs were widely scattered. · M;osses and ltchens 
were both abundant, and the basal parts ·o~ .shrub& .. were..b_urte.d. 
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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, 
abundant l f., alpestcts, 3-4 inches high, abundant; the last 
two with best growth in openings between the shrubs; 
~.t.i~e"Fa aphthosa in~requent; and Cetraria richardson!! 
infrequent. The lichens seemed to be increasing in cover 
and vigor, especially evident in clumps of Cladonia alpestr;ts 
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 ti-me, s;t111ibr to those 
at higher elevations at. the present time. Th_e l~rge ~nd 
small stones originally on the surface were ;tnyaded b~mosses 
and by some kinds of lichens;·· organic material accumulated 
between the stones} and other species invaded. In ti~ 
fruticose lichens and heath shrubs invaded thelayer o:l; de
composing mosses and other vegetation, covering up the stones. 
At present there appears to be some suppression o;t ht!ath. · 
shrubs by the vigorous growth o;f the lichens." 

"Stand '68 .... Spruce 

This climax stand is in the northwestern corner of the 
region, about 23 miles east of Cantwell 1 in. the Nenana J.Uve;r 
drainage basin. The altitude is· about 2500 feet, Lat. 63Q20', 
and Long. 148°17'. The white spruce trees were moderate!~· 
dense and reproduction was· occurring. The tallest trees we·re 
60-70 feet high~ somewhat taller than in Stand 54 on Tyone 
River. The trees were spaced about 10 to 30 feet apart. The.. 
surface was very irregular with depressions as deep as 2~ · 
feet, often containing water. Old logs were covered w~th. 
vegetation, especially· Hylocom:tum · spludens, forrg:lng . hummocks 
a foot or more high and 5 x 8 feet in area. The soil·pro~i:le 
revealed a dark reddish brown organic layer to a depth o~ 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 obtatned with 20% 
HCl. Roots were extremely numerous in the 0~ inch· o;rgan;l.c 
layer, and the working depth was 12 inches, 

The chief shrubs, as indicated in Table 7, were 'Vacetnium 
ulisinosUDl, V. vitis""idaea, 'Empetrum nigrum ·and Le.dum · · 
decumbens. ·Betula :glandul:osa and Sali:x spp., 3-10 ~eet high, - . ·' . ,.,. ' 

were scattered. Forbs were sparse, but 1JlOsses .were yery 
abundant,· Wetter spots had a dense· cover ·of se.dges, · Qpectallf' 
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Carex bigelowii. Lichens were abundant in openings that are 
not~oo 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. ran8iferina (both 3-4 
inches high) , C. g-ral!-ilis, Nepptoma · arcticum and Cetrada 
islandica. The l~ens-cln the Whole were in good condition 
as there had been no deterioration by caribou, fire; ·or other 
disturbance. Range condition· (caribou winter range.l W'f\S ·-,at;.r 
to Good. 

This stand differed chiefly from Stand 54 in being moif,lter 
and in not having suffered· ;from ground Ure, as. apparently 
Stand 54 had." 

"Stand 69 - Spruce ____...,._ 

This is located 24Jililes east o~ Ca,ntwe.ll on a southeast ... 
facing slope of 5° or less, at an altitude of 2500 ~eet, L~t. 
63°20', Long, 148°16 ''· This stand was b li:'ned over many- years 
ago, as indicated by charred wood and earth. :tmmediately be ... 
neath the lichens~ and by a fire scar on an 18-foot spruce 
tree. White spruce trees• usually less than 10 ~eet tall, 
were widely scattered. Betula glartdulosa, 4'~ :f;'eet tall, 
was fairly dense. Other vascular speciea were.mqch. less 
abundant than usu~l in the Spruce type~· The .chief species 
were Vac~ Ul!:s.,tnOSl!Jl\~ V. vtt:.ts..:."idaea, FeS'tt.tca · altatca, 
~- bigelow:ti ~ · Artem:tsia · arcti'Ca and ·Comus ·canadensis, 
Salix. ~1~ was scarce. Total number of vascular species 
was l9. · 

Moss hummocks, a foot or more high and 1-3 feet across, 
were common. Moss cover was 4, 7. Rocks, pushed up by· ~rost 
action, were scattered on the surface. Depressed·frost b.oils 
were present between many of the hummocks. The organic layer 
was one inch deep. Below this was loam at 1-6 ;l.,rtch.es, sandy 
loam at 6-16 inches, and sand at 16~4 inches-.· Stones were 
scattered between 2 and 6 :tnches and were .nWI'erous· with. JllUCh. 
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 condtttons 
appear to have been more favorable for the·gro~th.'o£ her~ 
baceous vascular species than for the dwarf b.eatl\. slu:'uba. 

Lichens were usually scattered in clUJnpsor mats. 
The cover averaged 4.6, covering nearly half of the sur~ace, 
and the height was 2<::4 inches. 

The chief species between the shrubs. were Stereocaulon 
spp. very abundant; · Oladonia · a:2necha vetY" abundant 1' C. 
arbuscula very abundant"; t~g~lts abundanq ·f• ·P.!i"a~ - .... ,. . ~ 
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ferina abundant: f. amaurocraea infrequent; f. alpestris 
scarce; Cetraria cucullata infrequent; c. richardsonii 
infrequent; and P~g~aphthosa frequent. Under the 
shrubs Nephroma arcticum was abundant; Peltigera aphthosa 
frequent, P. pulverulenta frequent. Caribou have used this 
stand very-l:i.ttle, if -atiY. The range condition was rated 
fair to good. The bunchy nature of the lichen distribution 
and the kinds of species present, particularly the sparse
ness of '<:ladonia· alpesrr,is and the abundance of £. sonecha 
and £• ~11!!, indicate that fire has interfered with the 
succession of lichens. In recent years the rate has been 
rapid. 

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

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 lOQ north-facing 
slope. The stand is in a heath type of climax Cladonia alpestris, 
according to Skoog, with the dominant heaths being narro~eaved Labrador· 
tea, blueberry, cranberry, crowberry, and Cassiope tetrasona. Shrub bitch 
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 wi~ 
excellent growth, 3 to 6 inches. Cladonia alpestris was the most common 
species. £. rangiferina, Cetraria nivalis; c. cucullata and Alectoria 
ochroleuca were common as well.· Cladonia arbuscula was scattered througn
out-:-T'helichens 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. Spha~num 
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~eter square quadrats were established inside the exclosure 
and two outside as well. Photographs of these quadrats were taken in 
both black-and~hite 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~nd~hite photos of the quadrats are available and·are in the 
files. In 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 tn
side this exclosure at one time. At that time Alexander indicated that 
there was a very noticeable difference between the lichen·growtll 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 A1 and A2 are within the exclosure; rnpadrats Bl 
and B2 are outside and· ac:c:eas:l.ble to grazing by all her'b:tvorea. ·. The JIIO&t 
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obvious change has been in (}ladonia· alpestris, which has decreased from 
a 5 to a 3 rating on the Hult~ernander scale in~adrat Bland from a 6 
to a 2 in B2. A comparison of the photos shows that the decrease was 
very marked, especially in quadrat 82, 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 been 
grazed so that only the lower, gray portion of the podetia reJI~ained. 
This is a characteristic Skoog used to delineate heaVy use of Cladonia 
~lpestris 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 cli~aX Oladonia alpestris.wht~ 
was described by Skoog as occurring in several locations in. this. un~t. ~ 
The vigor of lichens outside the exclosure, however, was nottcea~ly re
duced and the effects of use, especially of CN.don:ta alJ)!str:ts<which 
occurred during the 1960's, is remarkable. Comparison of'. the t'eadtnga- · 
and of photos indicate only a small change inside of the exclosure.. 
There has been a slight increase in cover of the shrubs, particular!~ 
narrow-leaved Labrador tea. Outside the exclosure, shrubs have tn~ 
creased in cover to a greater extent, evidently due to the ~educed 
compe~ition from lichens. 

Range Stat~n 27:. 'Mile. 123.9 D;.n~l~ !fiphway,, Shr}lb Birch Txpe 

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 specie~. The lichen mat was dry and cracked. Cladonia alpestris 
and f· ~~SifeJ:i~ were fairly abundant. Stereocaulon spp., Cladonia 
gracilis,£. uncialis, Cetraria cucullata, f .. ni~alis and£. 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
side 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 t~e exclosure had cal~ 
lapsed and been entered by caribou. The lichen cover tnstde oe the· 
exclosure had been damaged to a great extent. He indicated At that time 
the lichen cover outside of the exclosure had evidently received extensive 
use because of the difference in condition between lichens outside and 
inside of the exclosure. 

Outside of the exclosure there has been a continued decrease in most 
species of lichens. The photographs show that lichen cover tn 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 plot& 
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 tn 
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the outside 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 indi~ates 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 outs;tde 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 is a 
relatively sparce moss cover, so that lichens occur directly on the soil 
and there is not enough moss to act as a moisture reservotr,·or to pro
vide a cushioning from trampling. 

Permanent Quadrats 32 and 33 -Mile 115 Denali Hi~hwal 
" " ' < tt. • • ~ • 

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 nat 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 trom 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 unavailable to caribou, 

Quadrat 33, however, was on the top of a knoll which is 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 Cladonia alpestris. At the same 
time, however, Quadrat 32, which lies in a lee of the bench. r~a;tned almos-t 
unchanged. In 1970 the lichen cover near Quadrat 32 was very robust and· 
strikingly#different from that on the adjacent knolls. It reflects yery 
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well the spotty use by caribou and how, in slight depressions where snow 
accumulates, the vegetation becomes unavailable 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 alpe,stris adjacent to 
the heavily utilized knolls. Unfortunately, stakes of the two.quadrats 
have been tampered with by people, However, this type of ~ange station 
merits further consideration for future range studies as.there ts a,~os-t 
no expense involved and no maintenance required, such a.s rithexclosures,· 
They could provide very useful data for de.termi;,n~ng r"nge. Coll.dttJ:,on a.p,d 
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 th.e 
Reindeer Hills, which are just east of the railroad 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 .jneadow- · 
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 1956-57, usually arriving in December or 
January and departing in April. Occasionally some of the 
adult bulls have remained until late sununer. Prior to 
1956 this unit had laid fallow, so to speak, 20 years·or 
more, At some time before the mid-1930!3, the. -x-e:tndeer · 
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 condu'cted 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 tn. the 
A1 horizon of the soll profile. The other 'stands. that .he. exi:ul)tned .sftowe.tf 
this same good growth in several different types. 

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

41 

'-

L .L ... &Ml&lLL£ L.M.D&!4§141XIL JilL__ :U .Z~.£¥9¥1MA.1 .§§@$)£ M!$Qi$.Jilik.i3dLIItqQ.,QZ# !J!¢i£U;APU :;p 

mailto:M!$Qi.$.Jilik.i3dLlltqQ,QA�@1


T'P"' .f{.p f: .(~ J. .. nt:f. N~ .. f. ......... • • 
Jr 1'.-p~.;-- t·; ........................ • • • • • • • 

J< ····": L .............. R ....•••••••••• 
T .l. ·; J....Q, .a.s-1 .$1> .................• • ••.••• 
J\'l~:t',t .................. ". 1'1.'.)' •••••••••••••• " 
Dou Uc Space • • • . . • . • Siuglc Space •••••••• 

deterioration of the range outside of the exclosures, re~lecting 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~lpestris, had occurred. Scattered, disrupted 
lichen stands, with numerous gray p~dentia (the decadent portions of 
Cladonia alpestris), were common in 1967 and clearly showed that Cladonia 
alpestris cannot withstand continued heavy utilization. It deteriorates 
rapidly under moderate caribou use, which is shown irt other studies, 
particularly Skuncke (1969). It is unfortunate that the 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 species to recover their condition the most promptlr. 
The two stations show that w:l th disruption of the lichen cover, sltrub.s 
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 Denali 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 trom 
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 about 60 percent on the· Area. ·The.. 
dominant species were Cladonia alpestrfs~ C. arbuscula; £• rangifetina~ 
f• uncialis, £• gracilis and Cetraria cucullata, with some podetia of 
Cladonia r-ani~ferin,!i 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 Xairly 
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. 

VEGETATION TTYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog {Heath-Moss-Sedge) 

4. Bluejoint Grass {Calamagrostis) 

5. Shrub Birch 

6. Fescue Grass {Festuca) 

7. Heath 

8. Meadow {Sedge-Grass-Forb) 

9. Water Sedge (Carex aguatilis) 
• 

10. Spruce 

11. White Birch 

12. Willow 

PERCENT 

1.3 

22.4 

4.5 

2.5 

15.4 

3.9 

23.1 

12.2 
-----~---~-~-~~~~~~------------------------------
13. Glacier 

14. Bare Ground 2.5 

15. Water 12.2 
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readings for Stands 56, 57, 58 and 62 which were in a heath type and 
are presented in 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 fOugh 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 climax condition when analyzed on Aug. 23, 1957. This 
stand is located on a large solifluction terrace, which 
appeared to be active, as indicated by flow earth and 
seepage in the soil 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 is 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, Cassioee tetragona, Tofieldia and Androsace were 
more abundant than in the lichen~eath strips. The bog
like strips were hummocky. The hummocks were 3-4 inches 
high, 1-2 feet in diameter, 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 occasionally 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. Tne 
3 - 10.5 inch horizon was variable, dark·brown aandy loam 
to loam rich in organic matter. The 10.5 -·39 in~ horizon 
was also variable, dark brown to olive gray silty sand, al
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 
mch.es 1Ugh., . Ttl.e.. clt1e~ spe.cl,e.s \ta$- Cl,adoni& alpestds· .. · : 

. . .. ' . . . '' ' Other prominent species were C~ ·rangtferi'na, £. '&rbuscula, 
Stereo:aulon spp.; ·nactylina 'itcti~a; Al-t!et6ria spp., 
<=etraria lslandica and C~ nivalis. ·· Aleetoria spp. and 
f• 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, Emp~~ nigrum cover 1.3 
and height 0,5 - 1.5 inches, Cassiope tetragona cover 1.1, 
Loiseleuria procumbens cover I:l, and Betula glandulosa 
C'O'Vero.o and only 1-4 inches high. Carex bigelow!! with 
cover of 1,1 was only 3 - 4.5 inches high. The total 
number of vascular species in the stand was 24. 

Very ~ittle use has been made of this. area by CC\rtbou. 
Only a few stragglers were seen in this vicinity. ,~e 
range condition for winter use was rated Excellenq i;or 
spring or summer use Fair, because of the sparseness of tha 
more desirable forage plants for these seasons." 

"Stand 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 o.s-=4 inches, Loiseleuria procumbens~ 
Arctostaphylos alpina 1-2 inches, and Ledum decumbens 
1-3 inches. Clumps of ~a glandufosa, 6~4 inches 
high, were scattered. Decumben~ &alix arctiea was 
abundant around ground squirrel dens. · · Oarex lrl.~loWi± 
was the chief herb' with cover of 0. 9. the total num:.. 
her of vascular species was 16. The moss cover, 1.0, 
was less than usual. 

The soil profile was as follows: 0·~ 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; 16~5 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 1~ inches thick. 
The chief species were Cladonia alp~stris, v. ab.; £• 
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rangiferina ab., ~· arbuscula ab., Cetraria nivalis ab., 
and C. cucull~ 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 this 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. s1;de 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 depres
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 indQes, chiefly sand 
with some silt; 12-28 inches, dark brown sandy s~lt, actiye 
flow earth; a buried sur;face 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~ Vaecinium 
vitis-idaea 1.0, and V. uligixrosum 0.9 and 2.,..6 inches h:l:gh..· 
Betula sratldulosa was -very sparse and usually only 4-6 
inches high. The ch~ef 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., f. 
rangiferina com. and ab .", _f.~· arbuscu1a com, and ab.; Ce.trada 
cuculla ta com. and freq. ~ C ~ rtivalis inf. ~ C ~ r:tchardsoni:t. 
sc., Stereocaulon sp. inf.: and Thamnolia v;~culatis.sc. 

The range condition was rated Excellent." · 

"Stand 59 

This is located on a nearly flat bencn, 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 additi~nal species contributed significantly 
to the cover; Vaccinium vitis-idaea 1.4, Ledum decumbens 
1.1, Empetrum nigrum 1.0, Carex bigelowii 1.1~ Rubus 
Chamaemorus 0.6, and AndrOmeda £6lifolia 0.6; Sali~ spp. 
was scarce. The total number of vascular species in the 
stand was 15. 

Mosses were abundant with average cover of 3.3. Lichens 
were very abundant, cover 5,0, and height 3-5 inches. The' · 
most common species were Cladonia arbuscula, ab.; Cetraria 
cucullata, ab.; Cladonia rangiferina, ab.; C. alpestris, 
inf,; Cetraria nivalis~ on mounds, sc.; and-Dactylina 
~ctica, sc. · 

This stand had been used very little, if at all, by 
caribou. A few were seen in the vicinity.· .Tb..e J;>ange. 
condition was rated Excellent. 1£ not uti1ized the. con~ 
dition will probably becoJne even better £oJ:> Cladonia 
alpestris will very likely increase in abundance and in 
height." 

"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 11 15.5', Long. 147° 
49 1 

• Analysis was made on Aug. 26, 195 L This is a polygon 
complex similar to Stands 271 28 and 29, b.ut with.. s[Lorte.r · 
shrubs and more sedge and grass in the borders, . Th.e ·centers
vary from 6 x 15 to 30 x 45 feet, the borders are 6~ 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 
mass of living and decomposing moss, dwarf shrubs, and sedge., 
often higher than the firm centers with a dense cover of · 
lichens and scattered sedges and dwar~ heath shrubs, The 
centers have depressed active £rost boils, 4-.15 i:nch.ea lower 
than the surrounding low tufts of lichens and h.eat~plants. 

The chief shrubs were Betula glandulosa, 4-.12 inch.es 
high and 1.6 in cover; Ledum decumbens, 1-6 inChes high., 1.8 
in cover; Vaccinium uliginosum, 1.6 inch.es and 1.2;.: V. 
vitie-idaea, 1.8 inches cover; and 'Empettum niStupt, 1.1 ttL 
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cover. Other less abundant shrubs were Arctostaphylos 
alpina, Cassiope tetragona, Loiseleuria procumbens, 
Diapensi~ lapponica, and Salix arctica. Salix pulchra, 
6-24 inches tall, was scarce.· Carex bigelow~! had a 
cover of 2.1, and Calamagrostis canadensis was ~ather 
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; 11-20 
inches, silty sand with gravel and stones, active flo~ 
material; 20-24 inches, dark brown loam, a former surface 1 

horizon, The pH was 6,0 at 2-4 inches, 5.6 at 4-11 inches, 
and 6,1 at 11-20 inches. Roots were numerous to 2 inchea 
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., .Q_. arbuscula ab., Alec to ria 
ochroleuca ab. , A, nigricans ab. , · Cladonia rangiferina ab., 
Cetraria richardsonii sc.~ C. nivalis ab., C. cucullata ~req, 
Aulocomniurn turgidum was a common moss. While the ltinda of 
~es and cover of lichens were. not equal to th~ 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 lappon~ca obovata, Ledum deeumbens~ Lo~seleuria 
procumbens, Calainagrostis canadensis, and'Enwettum nigJ:"um." 

"Stand 67 

This was located about 33 miles east of Cantwell at an 
altitude. of 2550 feet, Lat. 63 °17' , Long, 148 11 0 I • 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 fe~ 
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 10~5°, 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 ~ Empetruni. nigrum~ Calamagrostis 
canadensis, and Epilobium ansustifolium •. 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 yaried 
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 ~rom 
fire, The range condition was poor. The chief td:nds oi 
lichens were Cladonta spp, similar to £. pleurota, Less · 
abundant were Stereoaaulon sp. ~ Ne}!!\toma arcticUIIlt 
Peltigera 'aphthosa; ·cet...aria cuctillata, Cladonta 
amaurocraea·, and Q~ 'a'X'buseula. tile lt.ch.ens, ·e.sj>e.c:t.allf' 
the last three, appeared to'b.e tncreadng ~aJil±dlr tn.CPVEU"· 
and height~ The large amount of organic Jl}atter 1;A ,th.e. ·. 
soil and the good cover ol; moss appear to l).e..J;avorable. 
for a rapid rate of succession," 

Skoog (1968) described the vegetation in Unit 2 in 
the following terms: "Spruce occupies nearly, 1/4 o~ th.e. 
area, but the stands are open and sparsely timbered. ~hru~ 
birch is abundant in all the spruce stands and is th.e. 
dominant type over another 1/4. of th.e. ·area, ~e.adoW', · 
Willow, Fescue grass, and Water Sedge are important types, 
also. Bog is more abundant than what is. indicated· :t:n Tab.le. 
10 because the transects fell outside the main areas sup- · 
porting this vegetation type. The Cladonia forage lichena 
are abundant throughout, even in the Bog type and of ex
cellent growth, generally (i.e., 4-6 inches high). Only 
the Meadow and Water Sedge are without these lichens and 
some portions of the Spruce, Abundant winter ~o~age ts · 
available for caribou use." 

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

Range Statipn 23: Mile 94.4 Denali Highway, Bog Ttpe 

The exclosure is south o£ the Denali Highway about 300 yards at 
an elevation of about 3,000 feet with a relatively gentlY' slope.. lt was. 
established in 1960 and read in 1962. At the time of; the tni.t:i:al reading, 
Skoog described the Station as having 100 percent cover of-mosses, ~ti
marily Sphagnum. Narrow leaved Labrador tea and blueberry were abundant 
with cranberry, Oxycoccus mi~roca us, and cloudberry being co~mon as 
well. Carex, (Q. podoc~;rpa,? , occurred throughout. The l;tchen cover was 
only 15 to 25 percent but of good growth, 3 to 6 inches in height; The 
main species were Cladonia rangiferina, f• sracilis; Q. amaurocraea and 
Cetraria cucullata. There was· little evidence of caribou use which he 
felt was strange because caribou had been wintering in the vicintty. 
There was a possibility that it lies in an ·area of deep snow-, 'l.'l1e. s.tand 
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was poorly drained, being situated in a low basin. The moss mat was very 
thick. It is 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 is in a depression adjacent to a creek and is probably~ore 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. 

R~p~~~~at}or~4~. Mil~ lOO,D~n~~t Hi~hwar,,spruc~ Tyre 

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 f· rangiferina, 
3 to 5 inches tall, were present. ~· gracilis, f· uncialis, Cetraria 
islandica and Stereocaulon spp. were common. For the most part, the 
lichen-;at 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 sarub birch, 
with most of the remaining shrubs being fairly stable over the a~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 several old game trails. Cladonia alpestris 
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 is 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 in 1967. Robust lichens occur in scattered locations outside 
the exclosure

1 
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 is 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. 

~e Station 25: Mile 108 penali 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 altaica 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 so 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 birch 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, £. cornuta, Cetraria islandica and Stereocaulon 
paschale, rather than the preferred fruticose type such as Cladonia rangi
ferina, .£. alpestris and£. 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 Quadrats 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 3-.5,: Monahan Lak-e<, Me~dow l]p~ 

This station is at the eastern end of Monahan Lake at 2,600 teet, 
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 s~rub 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 f· rangiferina, and Group II, 
mostly f. 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 locations. In 1970, 
use 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 w,l:nter:tng 
area (probably because of the snow depth), althougQ sporadtc 
use occurs in some winters by various 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, witb..only<scattered 
numbers of caribou occurring in different winters. However~ t.t t.s 
apparent from the exclosure studies, particularly Station& 24 and 25, 
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Table 14. Station 35: Monahan Lake, Transition type between shrub birch 
and sedge meadow. Readings of 8/3/61. 

' 

Quadrat a Al A2 

Total Cover 100b 100 
Moss 6 6 
Betula glandulosa 1/lOc 3/14 
Salix reticu1ata 2 . 1 
Salix spp. td 
Vaccinium uliginosum 3/6 4/8 
V. vitis-idaea t t 
Ledum decumbens 2/5 3' 
Empetrum nigrum 3 3 
Oxycoccus microcarpus 1 1 
Rubus chamaemorus t t 
Petasites frigidus 1 t 
Equisetum arvense t 1 
Carex spp. 4 3 
Lichens 4/2 5/3 
Cladonia alpestris t 2/3 
C. rangiferina 2/3 3/4 
C. arbuscula 2/3 1/3 
C. uncialis 1/3 
Cetraria islandica 1/3 1/3 
Stereocaulon spp. 1/2 1/2 
Peltigera spp. 1 

' ' ' ' ' 

a A - inside exclosure, B ~ outside exc1osure, 
b Cover by modified :Hult-Semander·:acale~ 
c Average height in inches~ 
d Trace. 
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that there has been a marked reduction of the lichen cover in the last 
8 to 10 years. At St~tion 24 this reduction has occurred in t~e 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 pr:L.marHy 
of vegetation that has advanced or is advancing from a marsh. and bog 
condition. Excellent lichen growth covered most o~ 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 dis~ 
turbance by caribou. He considered it to be progressing to a climax 
stage at that time, Range use in the winter of 1960~1, by ten to 
fifteen thousand animals, was restricted pri'JIIarily to tlte. meadow-, slu;uQ: 
birch, and bog types. The animals were scat te.re.d tlU:nly·· ove.r th.e_ ·at: ea. 
so that even with the large number of animals the. total use. of the Untt 
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 o~ the destruction 
was caused by the -movement of the animals. througlt. This is. particularlY'· 
evident along the southern portion of th.e unit. In all descripti~ns, b}"' 
both Hanson and Skoog, prior to t~e ~6Qs, lich.en condition "'as. e.xceJ.).ent, 
particularly along the southern part o~ t~e Unit. 'AU of Hanson 1 s heat~ 
stands were considered to be in excellent condition and ~re usually cltmax 
stands of Cladon-ia, alpes~, showing almost no use o In Stand 59, l(ilich. 
is in a shrub birch type, the mosses and lichens were abunqant,. 3 to 5 
inches in length, primarily~~donia arbusc~la; Cetraria ~u~ullata and 
Cladonia rangiferina, and he felt' that there would be an increase in 
Cladonia ~lpes~~·o 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 condition, 

The stations in this unit reflect the extent to which. lichens can Q.e 
damaged, particularly the more palatable forms, by talativel}"' amall.nuJJJ
of caribou over a f~w years. Unfortunately, th.ere ts not rel;tab.le. · 
information on use prior to 1950 because by the late 1950s, thts· untt 
would have been considered to be in excellent range conditi-on, Now; the.re 
appear to be several places where the condition has deter:torated·JI}al'k.e.dly-, 

Unit 113 - Clearwate~ Mounta{ns 
~~~~-

This unit, as described by Skoog (1959), " ••• encompasses the. 
mountainous terrain lying :tn the northcentral portion of 
the range, immediately east of Unit 2, The.· area is · 
bounded on the west by the east and north. b.oundaries of 
Unit 2; on thy south and the east by the 4,000 ;;oot · 
(approximately) contour level.running·~rom 'Valdez Creek 
south, east, northeast.· and north to the ·foot o~ Black 
Rapids Glacier and on. the north. by- a l~ne. ttinntng 1JP . the. 
latter glacier and across· the upper portion& o~.Susttna 
and West Fork Glaciers to the Nenana Glact.e.t:'." 
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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 o~ 
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 cartbou 
rarely enter the Clearwater Mountains dur!ng t~e winter. There ts· sporad!c 
use during the summer, fall, and early winter. However, lle. ~e.lt. that 'th.ere 
was excellent summer range in the southern half, alt~ough..the use by 
caribou still remains almost negligible. 

Unit #4 - Chulitna Mountains .-
This unit is ln the northwest corner oJ; the range, s.outh.. oi; Un:tt #1. 

The Alaska Railroad is the western boundary; the southern boundarr starts 
at Chulitna, bears due east to Portage Creek, and continues up that·creek 
and then easterly, excluding the drainages of Devtl Creek, .but including 
that of Clark Creek, to Tsusena Creek, Tile eastern boundary canttnuea 
north from that point along the divide between the drainages o~ the 
Tsusena and Deadman Creeks, and between those of Soule and·Brushkana 
Creeks to the head of the East Fork o~ 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~egetated (Table 16), th..e remainder 
is primarily heath, meadow and shrub birch. 

Skoog (1959) reported that lichen growth in the Jack Riyer and Soule 
Creek areas was good to excellent with Cladonia alpestris and £~ 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 aerial 
surveys of vegetation types and examination of twa exclosures. 

Range Station 33: Saute Lake, H~a~h,!ype 

Station 33 lies about 100 yards south of Soule Lake at an elevat~on 
of 3,600 feet, on a gentle slope. It is in a heath type composed prt-· 
marily of ~;tope tet:-r!ig~ma, ·crowberry, blueberry, Dtz.as '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 altai-ca; 'Hierochloe · alpina, 
Carex spp. and mosses. The mosses were not commonJ th..e:t.r cover was·prob ... 
-;b1y less than 25 percent, The ·area was well·dratned. J..tche.n& were. 
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Table 15. Percent composition by vegetation types in Unit # 3. ' ' ' -1' 

VEGETATION TYPES/TERRAIN CATEGORIES PERCENT 

1. Alder 0,9 

2. Aspen-Poplar 

3. Bog (Heath~oss-Sedge) 

4. Bluejoint Grass (Calamasrostis) • 

5, Shrub Birch 6.5 

6. Fescue Grass (Fes~uca) -- 1.9 

7. Heath 23.2 

B. Meadow (Sedge-Grass-Forb) 11.1 

9. Water Sedge · (C~r~x aqu~tf1;ts) 

10, Spruce 0.6 

11. White Birch 

12. Willow 5.5 

13. Glacier 20.6 

14. Bare Ground 28,6 

15. Water 1.1 
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Table 16. Percent composition by vegetation types in Unit #4. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3, Bog (Heath-MOss-Sedge) 

4, Bluejoint Grass (<;zti~~psFfs) 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge~rass~orb) 

9. Water Sedge·(car~ aguapttt~) 

10. Spruce 

11. White Birch 

12. Willow 

13. Glacier 

14. Bare Ground 

15. Water 

J;lERCENT 

5.9 

0.7 

Q.l 

9.3 

0.9 

32.9 

'13.4 

0.4 

4.8 

5,9 

n.4 

23 .. 6 

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 boils were exposed. Evidently, as the vegetati-ve 11J8t 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 t~ey tend 
to cut into the tussock or the ground with their hooves, as opposed to 
stepping on level ground where their weight :ts dtstributed~ore evenly •. 
Both Glenn and Alexander noted that :tn 1966 and 1967, the lichen·growth 
was noticeably better inside the exclos~re than outside. Table ·17 and 
the photos show the marked reduction of lichens outside the exclosure. 
It is almost certain that this is entirely due to trampling by large num
bers of caribou in the area during sno~ree periods. J:t :ts ;tnterest:tng 
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 sides 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 :tn Units 
1 and 2, reflect this effect, but to a lesser magnitude, which probably 
approximates more closely the t;tormal. 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 (l969), 
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 ~~egau Cl970l. A 
group of 500 reindeer passed once over a prevtously ungr~zed~e~doW'type 
in which lichens composed 30 percent o'J! the vegetation. Approx:t:mately 
27 percent of the l:Lchens were dislodged, and 8 percent were broken tnto 
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: ,J-ack !My~; ~a!t-e 1 ~~, !lifFh: J)Pe 

Station 34 is located about 85 yards frOJl\ the ea.atern sh.oJ;e ot Jack 
River Lake at an elevation of 3,400 feet on a west ~acing &lope oh 39 • 

Skoog described the vegetation in 1961 as being cOJnplex, with ~our Jl)ajor 
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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 o,ften .(ound on slightly· 
elevated sites. Heath occurs on open, gentle slopes, ~ea,dows in poorly 
drained sites and willow along the numerous drainages. The Station 
occurs in shrub birch type •. The shrub birch is rather dens.e with a heavy 
moss undercover. Relatively few- vascula'J; species ·are· p",l:'esent. . Tt.le_ lichens 
are more diverse, usually in excellent condition (2 to 5 :tnches, 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 is located so that :.tts eastern l/3.is on an.old gall}e 
trail; recovery of the lichens was noticeably more advance.d- thJ:ln ou taide. 
the exclosure, 

Lichens in open areas within the heath type showed mudQmore 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·graztng. 

The station at Soule Lake shows the effects o~ large scale carib.ou 
movements in restricted areas more dramaticallY' than anyyegetation 
station on the Nelchina range. Shortly a~ter the exclosure ~s con~ 
structed, caribou started using the Soule Creek rasa irt 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 df 
habitat was remarkable, appearing as i:f most o~ .th_e are.a. had bJ:~en p;J;owe_d 
or spaded. The Soule Creek area is a very narrow- pa,ss ~ ~ostlr· lest:\ . than 
1/2 mile wide and bordered by very steep mounta::tns •. Therefore, ca~ibou 
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. Caribou winter 
activity has been restricted largely to the northern portion; although in 
the summer the animals can be found throughout. Ra ~elt that the~~ ~a 
excellent summer range for the caribou and in the northern portion a 
limited good winter range. Use has continued to· b.a primart:l¥' dur~,ng 
early winter, with some animals found throughout the. lata a~er and 
early fall in this range unit.· There·are.acattered·localfzed·are.as oi 
very severely damaged vegetation, as represented a~ Statton 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 ~orage ts yery lo~ 
during winter. It remains a good summer range; h.owever, t:t t&.durtng 
the summer when the·greatest damage to the vegetat:tve. c~ver.QccuJi&. 
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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 1!lOSt important range units in 
the ecology of Nelchina caribou in terms of year round use. Tile animals 
are found here throughout the year, but it serves principally as stimmer, 
fall, and early winter range, Sn~fall is of moderate depth, relatively 
level, rarely exceeding 25 inches, according to Skoog (1968} • The 
principal vegetation 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~ 19). 

Ground examinations indicated that lichen growth had been good to. 
excellent in the past, but has recently deteriorated, probab.lr due to· 
excessive use by caribou (Skoog, 1959). The preferred lichens, .such. as· · 
Cladonia alpest,r~s, .£~ rans;tf~r;tna and .£• arbusctl'la w;e.re t.:n poor cond~. 
tion and being replaced by secondary types au ch as.·. Cladon'.t.a •unciali.s t · · 

C. gracilis, Cetraria cticullata and c. nivalis. There· w:e.re isolated 
patches of goOd lichen growth. Three exclosures ·are located; 'in th:ta 
unit. 

Range Stati?n 15: Bi~ Lafe, Heath Trpe 

Station #15 was constructed and the original vegetation reading ·made 
in September 1956, It is located at the rtorth. end ·oi; Big Lak.e which :i:& 
adjacent to Deadman Lake. It lies about 150 yards eas.t of the lake at an 
elevation of 3,200 feet, In 1956 the vegetation was described as pre
dominantly fruticose lichens, blueberry, mosses and sedges. The sur
rounding area was all above timberline and contained similar 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, 11Bi!t:tila. g}.andu~osa--Heath.. stand ·J;i;ch.. tn. U~h.ei:w.. 

which has numerous &mall himunocks, consiat~ng }llostlr- o~ 11\0B$-' · 

and peat J 2-8 inches high to 12 ;tnches ·across-.· The)" were· 
from a foot to several feet apart and the ground between was 
fairly firm, probably caused in part at least, by caribou 
trampling during the past two winters. 

The chief shrubs were Betula glandulosa, 2-10 ~nches 
high, moderately abundant; Vac~inium uligin~sum, 1~ ~nches 
high, abundant; v. vitis-i.daea',' 0,5.;..1 i.nch.,"~req.; 'Em etrum 
nigrum 0.5-1 inch; moderately abundant; .Le:dum ,decu ens, 1~ 

· inches • moderately abundant; 'Are:tosta2&;loS: alytna. ill~l:eCluent; .. (. -. ... 
Salix~~' 4-9 inches,infrequent, Sparsely distributed 
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Table 19. Percent composition by vegetation types in Unit #5 • 
. , 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Calamagroatis) 
' 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Carex aquatilis) 
• 

10. Spruce 

11. White Birch 

12. Willow 

PERCENT 

1.9 

26.4 

7.0 

26.8 

18.6 

1.1 

5.1 

8.6 
-,~---,.,..,.-----~...-.~ ........ ~-'111"¥'--~....----~--~----------..-,---------... -.-,--_-.... 
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 Elumosum, 
average cover 1.1; Hierochloe alp ina 0. 5, and Pedicularis · 
capitata. The total number of species tn the stand was 19. 
The concentration of caribou has been heavy· in th±a 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 Q-4 
horizon in the soil profile consisted of dark. reddish b.rown 
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; S·or 13 inches 
to 30 inches, sand with very little silt but ~ch gravel and 
many stones. The pH varied from 5.3 at 0.-4 inches to 5.4 
below that, The working depth of the roota was at 18 i~che~, 

Mosses were moderately abundant havtng an average coyer 
of only 1.9. Much of the moss was dead andman~hu~ocka were 
broken and shattered tufts were scattered on the ground. The 
lichens had high cover, 6.0, and were packed into a ·fairly f±m 
layer 1-2 inches thick. They were not badly· shattered, . The 
chief lichens were Clacking alpeStris, _f. rartg±fer±na, Ce.trar:ta 
spp., Stereocaulon spp., and Alectori.a .--pcbrQleuca. · 

~. . " 

Dead plants and branches of 'Be.tula and Carex, exposed 
basal parts of branches of shrubs, and'sh.attered J!JOSS.~QCU 
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 Q. ransiferina 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 ·o~ ·some ~pecie.s:. 
such as Spha8D:um sp. ~ 'Sa-lix rettcu1.ata 1 and Andromeda 
polifolia indicate that' this site was once ~otster and 
supported more lush vegetation than at 'present.· ·.The. 
range condition was rated as fair." 

Table 20 shows the vegetative readings inside and outs;tde.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 potntswere examtned; 
in Plot B outside of the exclosure, 500 points were examined. ~n 1957 
Hanson established a one-meter square quadrat tn one corne;r. of. ei;\ch. J?lOt 
and these readings are presented for 1956, 1966 arid-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 
high, covered with moss, lichens, blueberry, cranberry,. and· crowberry. 
The mat was broken down on . the edges.· . The lay-er ot lichens l(as. looser. 
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than outside of the exclosure and 1-1/2 inches thick. Cladonia alpestris 
and Q. 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 f._. ran~ife;rina 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, tn an ~~ 
cellent lichen stand, mostly covered by· creeping, · prCI~ttrate.. shrub. b_i,:rch.. 
Otherwise it was the same as described in 1957 byRartson. J;llot R, 
Quadrat 30, in 1966 was composed of lich_ens that were. JI)ostly\ b.rok.en 
fragments and 1/3 of the birch twigs were dead, with numerous· tWigs 
broken off. The plot appeared· dry compared .to J.>lot 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 ins:tde 
the exclosure than outside. The vascular plants appei\red to p,lso b.e. ~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 ~ew 
moss hummocks exposed, but inside of the exclosure Cladoni! alpestris 
and Cetraria nivalis were the most anundant and appeared to be recovering 
very well.--Mos~veraged 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 stm~lar 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, recoverr 
with complete protection inside the exclosure had tncreased~ Iha most 
noticeable characteristic of . the entire· are.a was., tile. ·J9arke.d :t;ncre.ase. o.~ 
shrubs. This area continues to be tleav;tly uttltzed: dur~ ,the .. ~~; 
with some winter use. 

Range StaF!P.!!..ll= Deadman_ i.ak.e, !le&Fh.,.Type 

This station was established in August 1961 at an elavatfon o~ 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 consid~red 
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 o;f the ;fruticose lichens, This 
included all lichen material to ground level, These ttgures should be 
kept in mind when considering the vegetative readings· ·tha.t ~re. taken 
during the late '50s and in 1970 at Deadman Lak.e, 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: 11The. s.urface. seemed 
well drained, but the site is· und,e.rlain by a s;llty. tlow- of 
soil. All vegetation is decumbent and the s~e.cte.s are. fe.w 
in number. The heaths are dominant consisting o~ ~oisele.uria 
erocumbens ~ Diapensia .lapPdl\:tcaj Emeet-r\llll ttj;~rum, 'Vacc:tntum · 
uligin?..!EE!.' y~ vitift-idaea'; Leaum decumbe.ns and'·Arctos'taphy).o~. 
alpina. Associated grasses are·Hierochloe alptna and ~estuca 
(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 II 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 o~ protectton ~ 
being exposed to wind and rain and caribou alike.. .Th_e.re. · 
are no shrubs to act as a buffer. The l;lchen mat is de
pressed, scattered, disrupted and many places dead in 
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 di;l;;l;e.rence. in the.·ve.ge.-
tation inside the exclosure compared to that outside.,·. ~n 1970, w:he.n 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 be 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 it had not changed much. It appeared 
that Cetraria nivalis was starting to recover inside the exclosure, but 
all lichen growth was still limited and ve.ry little. recovery had occ~rre.d, 
Outside, the lichens were very· scattered and showed .the. e.f~e.cts Qf heavy
use in this area. The only upright £arms were. located·unde.r shrtibs·or 
very close to rocks and other protected sites,· Cetraria ni:valis again 
seemed to be withstanding the pressure the best of any species, Shrub 
growth had changed somewhat both inside and outside of. the. e.xclosure. w1 th 
narrow-le.ave.d Labrador tea and blueberry showing the lttgge.st i-ncrease., A 
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Table 21. Unit 5: Plant composition as determined by visual estimation 
of plant cover and forage production in meter-square quadrats 
1953. 

Species 

Date 
Total Quadrate 
Lichens: 

Foliose 
Fruticose 

Woody: 
A!:_c!?!..t.!e!!Y.los alPt!la 
Bet;ula ~a. 
Cassiope spp. 
~mpet~ nisrum 
Ledum spp. 
LOISeleuria procumbens 
Potentilla fruticosa 
saffx spp. 
Vaccinium uliginosum 
V. vi tis-idaea ' ' 

Sedge-Grass 
Herbs 
Moss 
Other: 

Equisetum spp. 
Lycopodium spp. 

Bare 

Deadman Lake 
0 d 

7/16-20/53 
64 

11 1 
91 41 

25 2 
6 5 

22 2 
63 7 
41 1 
39 4 

8 0,4 
58 6 
84 7 
70 3 
88 6 
47 2 
78 14 

3 0.2 
3 0,2 J 

2 0.1 

o Occurrence - percent of quadrats w/p1ant. 
d Average plant coverage (%) - based on all quadrats. 
T Trace. 
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lbs/acre 

8.0 
4985.6 

29.4 
21.4 
13.1 

335.5 
8.9 

318.5 
~ 

19.6 
125.8 

17.8 
31.2 
18.7 

442.5 

2.7 
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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 ~1- ~a?;t:~ren Lake (BuFte L·a~e~ '• Car~x~eat~'T?T;-, 

Station 32 was built in 1960 and the vegetation was read tn 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 progress;f;ng · froll) a 
meadow type and is poor to moderately drained. The descript~on of the · 
1961 reading by Skoog was as follows: · "Care.x (61-:001) ;t13 the dominant 

flowering plant, but the heaths in· corobinat:ton ·are equallY' 
abundant, Salix · (61~12, probably S. pulcltra) occurs SJ?ora ... 
dically. · s. reticulata :ts common and a ground willoW' {Salix 
61-013) is-fairly common in places. Sph.agnum 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 spec~es. 
Lichens are common with an average cover of about 66%, but of 
poor growth about 1 inch. Groups I and U are ·doJI}inant, the 
latter the more abundant, Groups liJ; and 'V seem to be in~ 
vading. The growth probably has been good in th_e past, b_ut 
heavy caribou use in recent years has damaged.the. cover ex-. 
tensively. The lichens are trampled and depressed tn appe~r~ 
ance, broken and many appear dead. · Moss pedes tal&· are common. 
Overuse is 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 ~n 
winter also, and the plant.occurs in suff;tcient ctuantities· to 
furnish much forage." 

When examined in 1967 and 1970 the vascular species appea,red to have. 
changed very little. Lichens, however, were showing some differences, 
Outside they have continued to decrease,. go;tng from 5 to 2 in Quadrat 81 
and from 5 to 3 in Quadrat 82 (Table 23). Inside the eJtclosure limited 
recovery was apparent. The site is 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 ef~ects ot continued he~vr use. 
over a period of years. All three ex closures continue. to. sho"l' a. decre.a~;~e 
in lichen cover outside and it was noted at the 'time of construction tn 
'61 that these areas were already showing.th.e ef;eects·of·trarol'ltng by 
caribou. 

During the winter of '60...61 the main bulk of. the nerd, ~n exce.ss 
of 20 1 000 animals, wintered in this unit. They concentrated ·primarily
to the north of Butte Lake and in th.eUpper Butte'Creek·At'ea, Hea.th,. 
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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, especially during the summer, fall 
and early winter. Numerous game trails 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, f· rangiferina and£. arbuscula were relatively poor, being 
replaced by such species as Cladunia uncialis, £• sracili;=;; 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 especiallr noteworthr 
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 frtiticose 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 ~estris 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 ot the use evident 
and it has continued to 1970. This unit receives some of the heaviest 
year round use of any unit in the Nelchina range and a considerable n~~ 
ber of animals are present during sn~free periods when the ltchens 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 ~orage, He. · 
felt that it served as an outstanding laboratorr ~or studrtn8. the. e.(~e.cta 
of heavy range use by caribou. The effects have not been particularly 
detrimental, except to the primary forage lichens.·· 

Range Un~t 6: Tan~lE!; ~~ 

This unit composes most of the northeast.quadrat.of the Nelchina 
range. Skoog (1959) describes the boundaries as:. "On the we.at· b)". 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 G~kona 
River. The eastern and northern boundaries are marked 
by Unit 3 and by a line running from the ~oot of Black 
Rapids Glacier due east to the head of Jarvt;s Creek., then 
southward across Castner, Cantwell, and Gakona Glaciers, 
and down the Gakona River to Excelsior Creek." This uni.t 

encompasses 1,750 square miles or 10 percent of the Nelchina range. ~t 
consists mostly of gentle slopes and rolling terrain, except tor the 
rugged mountains that occur in the northeast corner. Elevation ranges 
from 2,300 feet to 8,000 feet with 2/3 of the area between 3,000 C!lnd 
5,000 feet, The region has been heavily glaci:ated in the. past and there. 
are numerous moraines and eskers ·present.· Snowfall t.s . heavr and persiats. · 
late in the spring. The aerial survey of vegetation types (Table 24) 
showed that shrub birch and heath types were predomi:nant, with willow, 
spruce, meadow and fescue grass being common. Ab~ut 20 percent of the 
area is nonproductive. Skoog described lichen growth :tn 1959 as varying 
from fair to excellent with very luxuriant stands of Cla:donia · alpestr;ts 
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 surveys 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 is 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 birch 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 h!s 
report, the others were in a rough draft form and are presented here for 
the first time. Additional narratives for each stand are available in 
the files. In addition to those species listed in Table 25, other species 
that occurred in one or two stands include Arctostaphylos alpina, 
Cassiope tetragona, Salix reticulata, · Chamaedaphlie · calyculat,a, Loiseleuda 
procumbens, Spiraea beauverdiana·, Festuca brachyphy:lla, Care.X capillaria, 
.f. montanensis, fE.!.' arctica, ~u.!!, multiflora; L~ · nivalis and t}',copodiwn 
alpinum. The forbs were usually' widely scattered, as ci:m be seen in 
Table 25. The following forbs occurred in only one ·or two stands, 
usually comprising a small percent:· Antennaria monoc!Phala,·Arenaria 
arctica, A. macroca;pa, Arnica la·tifolia, Cam~nula :'iasiocatpa~ ·cornus · 
canadens£!, Gentiana a?-auc!l~ Li.~tt--c~ ·mut~ notdes, L'l .. ofdia setotina, 

' . . 
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Table 24. Percent composition by vegetation types in Unit #6. 

--------------------·----~-----------------------------------------
VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Calamagrostis) 
• 4 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Carex aguatilis) . 
10. Spruce 

11. White Birch 

12. Willow 

PERCENT 

2.5 

0.4 

27.8 

6.5 

12.9 

1.3 

1.4 

8.7 

9.2 
---------.... ...........,-....-~~---... ~ ... ~r:m--~~---.....~~---. ---~-~---~ 

13. Glacier 

14. Bare Ground 

15. Water 
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Lupinus arcticus, Parrya nudicaulis, Pedicularis lanata, Petasites 
frigidus, Polygonum ~iparum~ Pyrola minor, Saussurea artgusdfolia, 
Stellaria laeta and Tofieldia pusilla. · 

----..-- ' 

The shrub birch type usually occurs in ~de expan~es on rolling h±ll& 
and plateaus between 3,000 and 4,000 ~eet. Lichens are common·and often 
of very luxuriant growth, but as seen in the exclosures in this· type, ther 
were seldom used. The tall shrubs were usually very dense and restrict 
carib~u movements~ Snow tends to accumulate during most winters so that 
lichens are unavailable as winter forage. Hanson (1958) tndicated 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 ~rom one 
representative stand. However, there were several oth.er descript~ons ~. 
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 ~landulosa, Spiraea b'eauverdiana~ 
Q!yas octop~a;!!!., LoiseleU't'~ ~cum~ens ~ J?o~ · arcti~~~ 'Carex brunnescens, 
Lycopodium selaso, Arntca lessingii, Lupirtus 'arc:tlca, Si,bbaldi:a procumbens, 
Stellaria longipes, Trientalis europaea, Castilleja palU?a, £• 'hyperborea, 
Viola langsdorffii, Pediculads langsdOrff-.:li, Epilol:i'ium. artg'Ustifolium, · 
Rumex arctica, '5a!!,Su:f:sorba stechensis~ ·'val:e.rtana t~pita:ta AAd Y.eron:t.ca 
wormskj?ldii. '- ' ' ' "' · · 

The fescue grass type occurs in large areas adjacent to shrub birch 
and willow stands, especially along the Denali Highway. It is a aeral 
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 S-mile interval. This information was written up as ~ield notes · 
which are presented here according to· the ·proper unit,·. eo tha.t s. compa'I':t .... 
son of vegetation from 1959 to present is a little JJIOre meaningful.' Th.e 
field notes are quoted according to Skoogts notations. Taese range checks 
were along the east side of the Richardson Highway, proceeding no1.'th and 
starting at the boundary near Meiers Lake. 

'~ile_!!O~. Spruce type - scattered trees. Undergrowth aa 
described previously - Willow, Shrub Birch, and Heath.~ l1<\nr 
large rocks on the·ground; heavy moss cover, Lichen cover 
heavy - cover of 4 or 5. Mostly folio~e.~ howe:yer, · Q.le.lt,ige..,rs 
and Nephroma) and · St~r~ca~n.. . · SoPJ.e ·~;a~?o~tp., u!l.cb~l~.~ :· ~n4 
Cetraria nivalis. Area probably- tyPical Q~ Sp~uce. type 88! i.t 
nears timberline • 

. AreCl'-. b~_!.!!.· Scattered Spruce, WillOW', Shrub Bt.rch, · s.nd 
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 sracilis, and funnel-shaped Cladonias, Generally 
of 1-2 inches height. This site is well drained. Festuca 
a common species here, 

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 fre~uent. 
Lichens scarce- cover of 1. Foltose~Steteocaulon~ Cladortia 
gracilis, and c. atbuscula are the'most common types. Little 
evidence of fire ':' none within past thirty years. or so. 

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 tor 
previous site." 

The following day he started at the Black Rapids Raodhouse at M~le 
227 and proceeded to Paxson at Mile 186. The range examination was_, al~p,g 
the east side of the Richardson Highw-ay. 

• 

'~le 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 Cettaria'nivalts. 

Area between. Road is climbing now to Isabel Pass. This 
stretch lies close to timberline. White spruce (Jnature 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 ~ftigera • 

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

~le 215. Spruce-Willow- type on rocky,· gravelly stte -.outwash. 
of streams. Ground cover of moss'· grass, and heaths,· L:tch.ens 
scarce, as before. 

~rea 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 fair lichen growth, 

Mile 210. 
ground. 
speak of, 

Alder-Willow complex on rolling, moraine-like 
Ground cover of grass and heath. No lichens to 

Area between. Alder-Willow continued, along the steep 
slopes e~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. Lich.ens 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.,-Heath~ with white spruce 
and willow as major species. Lichens continue poor, 

Mile 200. Shrub Birch-HeathJ with abundant willow. Sim~lar 
to Mile 205, 

Area b~tween. Shrub Birch, Willow communities, with sedge a 
common representative. Lichens seemingly poor throughout. 

Mile ~li·.?. Shrub Birch,-Willow-Heath. Blueberry thick (heavy 
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 species7re Cetraria cucullata,' C. 
nivalis, and C. tichardsonii; occasional Pelttgera and -
Clade~ 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 High~ 
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, f· 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 
caribpu were noted. Total ground cover of the forage 
lichens present probably rates a 5 or 6. 11 

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 !ype 
4 ; ( ; " 

This exclosure lies 195 yards south of the Denali Highway at an 
elevation of 3,400 feet, on a north l-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: 

"The site is exposed to wind and the plants are decumbent. 
There is a rocky subsoil. Heaths are abundant, notably 
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 ~o~ alpestris. Various other species 
invading disturbed and wind exposed sections of ground, 
notably Cetraria cucul~a~a, C~ nivalis, C. ~ichardsonii, and 
Stereocaulon. Wi~use by-caribou evident by the disrupted 
sections of the lichen cover. Caribou pellets common. 11 

Alexander examined all the exclosures in Unit 6 in July 1967 and 
only at Station 39, at Summit Lake, did he note a difference between the 
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 in 1962 and 1970, a small change has taken place in the 8-year 
period. 

Lichen growth inside of the exclosure was noticeably better than 
outside. This was particularly true towards the edges of the exclosure, 
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 
developing on the moss mound and lichen growth will probably become 
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 
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 is 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 TyEe 

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 I in the past. Sphagnum is 
scattered about with Carex spp. being common. Narrow-leaved 
Labrador tea, blueberry, cranberry, all are common. Cornua 
canadensis abundant. Lichen growth is good 2-4 inches but 
covers only about 30-50% of the ground. Cladonia arbuscula 
and f· 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 
llich would protect lichens to a great extent." 

In 1970 there was no noticeable difference in either the vascular 
plants or lichens at this exclosure. It was apparent that the area re
ceived 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, .Q. arbuscula, Cetraria islandica are the most 
common species. 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 is 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 vegetation. · 
Outside 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 
fescue hummocks. There was no sign of use by caribou. Use of the fescue
willow type is probably restricted to late spring and early summer when 
the grasses and forbs are more succulent. Some use occurs ~n the fall 
when caribou are moving through the area, otherwise, there is little use 
of the sparse lichens. 

Range Station 20: Mile 47.3 Denali Highway~ Shrub Birch Type 
l ' ( 

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 
association, as a result species 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 75-90% 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 is 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 vert li.ttle 
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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 5?.25 Denali Hishway, 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. 
Solid,as_o multirad:tata and Sa~'!-r,>rba sit~en~is are th.e 
most ab~dant forbs with ·Aeonitt.lln de(l:e~tp~,f~}1.~ .be;l,ng 
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 Denali Hishway, 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 is 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 soil is poorly drained 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 
beauverd~ are abundant. Equisetum variegatum and Cornua 
canadensis are common. Lichens are almost totally absent. 
Pel t.iser,a spp. occur in a similar type on nearby slope, 
Alnus spp. is adjacent to the stand. S;l,te certa~nly ;l,s 
non-typical insofar as the Shrub Bix-ch. type is conce:rned, 
Interesting for plant succession study howevu." 

As can be seen from Table 32, lichen growth was negligible at th:ls 
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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, Shrub Birch Type 
( < t 4 '< I , 

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 ~estuca altai~a seems to be invad~ng. 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 inc~, Groups t and ~I 
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 ~nch 
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 
exclosu~e, 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 cond~tion 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. 

Range Station 38: Boulder Lake, Fescue-Willow Type 
I 

This station is at an elevation of 3,900 feet with an east ;facing J4l 
slope in a fescue-willow type. It was constructed in 19_60 And the ~ege ... · 
tation was examined in 1961. The vegetation was reex~ined in 1971. ~ 
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 common, 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 shrubs, 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 is at an elevation of 3,300 feet with an east 2 to 
3° slope and was constructed in 1960. The vegetation was examined in 
1962. ~t was described as "lying in a Heath type on an exposed slop~ng 

shelf of rolling plateau-like area which rises to the west 
\of Summit 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 Cladonia 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 (1961-621. 
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. In 1971 there was a 
striking difference in the vegetation inside and outside of the exclosure 
(Table 35). Inside the lichens were robust and in good condition. The 
difference is noticeable from a long distance of the exclosure, mainly 
due to the Cladonia 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 is, 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. 
alpestri~ 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£. 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 contained 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 £. rangt~ertna 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. · 

RanHe Unit 7: Chistochina River ,. 

This unit is located in the far northeastern corner of the Nelchina 
range. It is bounded on the west by the Gakona Rivex~ on t~e sout~ by the 
Copper River, on the east by the divide separating the ~stochina ~ver 
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 one~alf 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 Man~omen 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 nort~ end 
of Mallkomen Lake, about 38 miles eastof·pa:x:~on, altitude 
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Table 36. Percent composition by vegetation types in Unit #7. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1, Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Cal~~rp~Fi~) 

5. Shrub Birch 

6. Fescue Grass (Fes·tuca) 

7. Heath 

8. Meadow (Sedge-Grass~orb) 

9. Water Sedge (Carex aqua:~t!!> 

10. Spruce 

11. White Birch 

12. Willow 

13. Glacier 

14, Bare Ground 

15. Water 

j 
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PERCENT 

0.6 

1,3 

7.7 

Q,7 

2.7 

49.0 

5,6 

10.4 
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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. 

----------------------------------
Mankomen Lake 

Species 0 d 1bs/acre 

-----------....-... --.-........ ----..--....... --.....--....-------
Date 
Total Quadrats 
Lichens: 

Foliose 
Fruticose 

Woody: 
Andromeda sp. 
Arctos~J?.!!l.l~ alpin~. 
Betula glandulosa 
Empetrum nisr~. 
Ledum spp. 
Oxycocc~~ microcarpu~ 
Picea spp. 
Patentilla fruticosa 
Rosa acicularis 
Sillx spp. 
Spirea beauverdia~ 
Vaccinium ulisinosum 
V. vitis-idaea '''' 

Sedge-Grass 
Herbs 
Moss 
Other: 

Equisetum spp. 
Lycopodium spp. 

Bare 

44 
48 

10 
8 

.65 
31 
13 
10 

8 
21 

8 
73 

2 
42 
52 

100 
88 
98 

50 
2 
2 

7/24~/3/54 
48 

3 
2 

T 
0,3 
0,5 

2 
0,1 

T 
T 

0.1 
T 
1 
T 

0,7 
0.4 

11 
0.1 

64 

0.3 
T 
2 

4 

7.1 
644.2 

5,4 
~ 

154.3 
219 .• 5 

8.9 
0,8 

16.1 

45.5 
8.9 

1063.5 
25.0 

2336.6 

... 

-----~___..... ...____.., ---.---.-........ .......-......... ------..-.---.._..._,..,. _____ _ 
o Occurrence - percent of quadrats w/p1ant. 
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 soil 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 ~lchra, cover 1,2, ranged from 0.5 to 5 
feet high, and 10 to 15 feet or more apart. Vaccinium 
uliginosum was abundant, 2.8 in cover, and 6-8 ~nches high. 
Other species contributing appreciably to the cover were 
Vaccinium.vitis-idaea, 1.1; Empetrum nigrum, 1.1, Carex 
bigei'OWi.I, 1. 0; and Fes tuca al taica, 0. 8 ."· P:tcea Slauca, up 
to 15 feet high, was widely scattered, The total number of 
vascular species was only 12. 

The surface of the ground ~n the openings was covered 
with 1.5 inch layer of partly decayed vegetation. ~e so~l 
profile was well developed to a depth of 15.5 inches. Layers 
were distinguished as follows: 0~ ~nches, very dark gray 
brown organic material with moderate ~ount of silt, scattered 
stones, and a few pieces 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 particlea. The soil at 9~14 inches 
showed a moderate flow tendency, but there was no seepage. 
The acidity decreased from 4.9 at o~J 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~ inches 
high. The chief species were Cladonia arbuscula and C. 
ra~gifer~E2· Spots of f. alpestri~ were scattered, but 
they indicated that rate of invasion was good. Other lichens 
were Thamnolia vermicularis freq., Cladonia gonecha freq., 
Cetraria cucullata inf., and C. islandica in£. The range 
condition was r~d 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 
northern half, shrub birch and heaths are dominant and forage lichens are 
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more abundant. However, work done in 1954, as wffil 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 s~er 
use, also for early winter use before the snow becomes an 
inhibitory factor. The southern portion is good for early 
winter use by caribou." · 

He felt that it contained sufficient quantities of sedges for late 
forage as well. The unit has continued to receive heavier use as the 
animals primarily move through it getting to the wrangell Mountain areas 
where t~ey have been wintering in larger numbers during the 1960s. 1t 
is particularly important that ground examinations be conducted in this 
unit, particularly near Mankomen Lake where there ts available com~arative 
data from the examinations in 1954 and 1957, 1t is very likely that the 
lichen forage has been reduced as, based on availaBle descriptions, ~twas 
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 Su~itna 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 3,000 feet with an average 
of about 2,400 feet. It lies entirely below timberline. The princi~al 
vegetation type, (Table 38) is spruce which covers over three-quarters 
of the area. The rest is 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 liche~ growth. 
Almost all of the vegetation examinations have been conducted in the Fog 
Lakes region. Hanson described one stand in a heath type in this reg~on 
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Table 38. Percent composition by vegetation types in Unit #8. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1, Alder 

2, Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (C,a'}-Bf!Hl~'foS,ti~) 

5, Shrub Birch 

6. Fescue Grass (Pestuca) 
'< ...... ·-

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Oarex·aqu~tt~t~) 

10. Spruce 

11. White Birch 

12. Willow 

13. Glacier 

14 • Bare Ground 1 

15, Water 

PERCENT' 

1.8 

2.0 

2,2 

0.6 

0,6 

78.5 

2,0 

2.2 

0.2 

5.1 
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(Table 39) and his rough draft is quoted entirely. 

"This Empetrum nigrum ... Arctostaphylp!J 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 soil 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 is too 
xeric at present for invasion of spruce. 

The well developed soil profile was as follows: 0~2 
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 chief 
vascular species 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 species were Stereo
caulon spp., Cladonia arbuscula, Cetraria cucullata, c. 
niVaTis. Alectoria nigricans, A~ ochroleuca, Cetraria
islandica, Cladonia rangiferina, and _Q.alpestri;.'J, the last 
being scarce in moist 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 l?aix-." 

During the winter of 1958 an area near the Fog Lakes that had been 
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 9.14 ~eed;tng craters, 
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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. 

Total Pawed-Out Plots Examined ~ 57 ___________ .,.,__.__,..-.. -...--~ ... -~ ... ---~--""'---~-------------------~.---~.-------
Plots w/Broken-

Plots w/Plant u2~ooted Plants 
Plants No, J,>ercent No. rercent* 

Woody: 57 100.0 47 82.5 

Arctostaphylos alpina 23 40.4 0 o.o 
Cassiope tetragons 15 26,3 6 40.0 
Diapensia lapponica 3 5.3 2 66.7 
Dryas sp. 2 3.5 0 a.o 
Empetrum nigrum 49 86,0 41 83.7 
Ledum decumbens 1 1.8 0 u.a 
Loiseleuria procumbens 4 7.0 1 25,0 ' 
Salix reticu1ata 7 12,3 0 a.a 
S. sp. 7 12.3 0 a.o 
Vaccinium uliginosum 11 19.3 3 27.3 
V. vi tis-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. richardsonii · 5 8.8 1 20..0 
Cladonia alpestris 15 26.3 9. 6Q,Q 
C. rangiferina 29 50.9 24 82.8 
C. arbuscula 46 80.7 34 73.9 
C. spp. 11 19.3 4 .36.4 
Dacty1ina arctics 19 33.3 11 57.9 

Sedge: Carex spp. 51 89,5 3 5.9 

Grass 12 21.1 4 33,.3 

Moss 48 84,2 22 45.8 

Other: Lycopodium sp • 4 7.0 a o.o 
' . ' . ' , .. 

* 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 ite~. 

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

Range S~ation 30: Fog ~flkef=!, !le:'lt~ !n;e 

Station 30 was established in 1960 and the vegetation examined in 
1961. It is located on the middle lake, the one with the island, at 1og 
Lakes. It lies on a small knoll along the south shore of the lake about 
45 yards from the shore, at an elevation ot 2,200 feet. It was described 
in 1961 as '~eing on a wind-expos~d knoll above the lake and encompasses 

a low Shrub Birch-Heath stand containing few species. Keaths 
are dominant, mostly narrow~leaved Labrador tea, blueberry, 
cranberry, crowberry, and alpine bearberry. Mosses are co~on 
but not thick nor abundant. The area once contained a good 
lichen growth as evidenced by 1-2 inch layer of decayed lichens 
in the subsurface soil. At present cover is 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 l!lB.:tn facto:rs aiding the 
rapid deterioration under heavy use. Not JIIUCl\ ;(orage t;e.JI}aj.na 
at this site." 

In 1967 Alexander indicated that there was rio apparent difference 
between the vegetation inside and outside the exclosure, Ke 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 p:resented in 
Table 42, and it can be seen that Quadrat B2 was recoyering ao~ewhat 
from the bear damage, but still was not a good reflection of the use o~ 
the area. It was still very much affected by the damage that the bear 
caused. Quadrat Bl showed little effect although the stakes were b.ent 
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 WiiS about 1 inch in height but it was rather dense and starting 
good recovery as compared to outside of the exclosure. · ~n nine yeara 
time those lichens that were present had started some t;ecoye~unde:r 
complete protection while outside, the range had continued to deteriorate, 
The species composition~£ lichens remained quite similar to wl:l.at it W81i 
at the time of establish~ent, but they were more luxuriant. The con
tinued sporadic use of the area primarily as the caribou are moving fr~ 
one unit to another during the summer, as well as some winter use, ha.s 
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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 

Dates Examined 

Snow Cover 

Slope 

Vegetation Type 

Total Quadrats 

Total Feeding Area Examined 

Total Pawed-out Plots 

Plot Density: One Plot for Every 

Average No. of Plots/Quadrat 

Area of Plots: Total 

Ave. Plot 

Percent of Total Area Utilized 

Total Pawed-out Plots Checked 
for Plants 

Plots w/Broken-Uprooted Plants 

No. 

Percent 

• 
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Fog Lakes 

March 22-24, 1958 

10" - 15", Old 

3-5 Degrees 

Sedge ...neath 

100 

10,000 square meters 

914 

11 square meters 

9 

218.85 square meters 

0.24 square meters 

2.2 

57 

52 

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 normally attract caribou, Heavy trails criss~ 
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 stands, 
although they were only about one inch and were primarily secondary 
types. The range condition was poor to fair. 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 o~ t~e < 

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 J,i'lat. 'Ihe boundary 
that encircles the hills is timberline (approximatelyl 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 principal 
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 
consists pr;J.marily of the secondaty, lichens and exhibits 
a disrupted, trampled appearance. That to the east consist 
of good (2-3 inch) standa of· Cl4donia alpes tria~ £• 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 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-MOss-Sedge) 

4. Bluejoint Grass (Calamagrostis) 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge~rass-Forb) 

9. Water Sedge (Carex aquatilis) 

10. Spruce 

11. White Birch 

12. Willow 

PERCENT 

0.5 

23.0 

1.4 

19.8 

0.5 

35.6 

6.7 
-----------~--~~-~~~~-~~--~-~~-------·-----~---~-----.--~-------~ 
13. Glacier 

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 pf his rough draft is 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 6 at the west end of Monsoon 
Lake at an altitude of 3100 feet, Lat. 62°50', Long. 146°40'. 
Betula averaged about 5 feet tall, ranging from i 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 stems; 3,5~4.5 
inches, sandy loam, with small pieces 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 pR 
varied from 4.3 in the surface horizon to 5.9 below 12.5 
inches. Roots were extremely numerous at 0-2.5 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 rangi~erina, ~· arbuscula, and 
.f. alpes tria. Other species were S tereocaulon . (infrequent} , 
Cetraria cucullata (scarce), Thamnolia vermicularis (scarcel, 
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 
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 soil 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 aa·cladonia·alpestris." 
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Table 44. Unit 9: Plant composition as determined by visual estimation 
of plant cover and forage production in meter-square quadrats, 
1953. 

Species 

Date 
Total Quadrats 
Lichens: 

Foliose 
Fruticose 

Woody: 
Arctostaphylos alpina 
A. uva-ursi 
Betula glandulosa 
Empetrum nigrum 
Ledum spp. 
~occus microcareus 
Populus spp. 
Rosa acicularis 
Sal'ix spp. 
Spirea beauverdiana 
Vaccinium uliginosum. 
v. vi tis':'idaea' 

Sedge-Grass 
Herbs 
Moss 
Other: 

Fungi 
Lycopodium sp. 

Monsoon Lake 
0 d 

8/5-10/53 
48 

56 3 
92 40 

17 0.6 
6 0.5 

67 3 
71 5 
79 6 
8 0.1 
2 t 

6 0.1 
42 3 
23 0.8 
79 7 
94 4 
85 4 
77 3 
92 30 

2 t 
10 0.2 

o Occurrence - percent of quadrats w/plant. 
d Average plant coverage (%) - based on all quadrats. 
t Trace. 
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lbs/acre 

12 

38.36 
2560.61 

7.13 

16.05 
314.05 
117.77 

t 

0.89 
49.07 
8.02 

151.67 
123.12 
32,11 
24.98 

1238.37 

t 
21.41 
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Range Station.~~o~soon 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. lt 
was constructed in 1960 and the vegetation read in 1961. The vegetation 
was described by Skoog in 1961 as '~ite spruce are thinly scattered in 

the stand. The vegetation at this· end of the Lake lies in 
the bottom between hills and probably has built up from a 
more moist situation with abundant sedges. Near the lake 
the ground is quite moist with sedge, Pe.tasi tes ~ 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. Lichens begin to fill 
in the space between the shrub birch; Cladonia rangiferina 
near the base; and Cladonia arbuscula and £. 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 ll predominate witQ 
foliose lichens common. The axea has been used b~ caribou 
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 their grazing. At present 
the area is used mostly by caribou on the move and ~ny 
trails are a common feature." 

In 1967 Alexander indicated that there was no visible difference 
between inside and outside the exclosure. In 1970 there was a very 
marked difference between the growth of lichens inside and outside 
(Table 45). The use of lichens in Plot Band 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 period. 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, snowwould be quite 
deep during the winter time, The station lies along a principal route 
of movement of animals to and from their wintering range. This continued 
use is starting to detrimentally effect the growth of lichens. 

Caribou have used the area sporadically throughout the last several 
years, both summer and winter. It is 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 per;l.ods of time. This 
movement of large numbers of animals is starting to seriously affect the 
vegetation as the lichen cover in the vicinity of ~nsoon Lake demonst~atea, 
The western portion of the unit has shown som~ e~dence ot trampling s~nce 
the first reports, but.the eastern portion supposedly was tn 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 th~ 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 ~ver. 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 sn~ 
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 th.e 
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) , 11 There are 1,380 square 
miles which comprise 7.9 percent of the Nelchina range. Elevation ranges 
from 500 feet to well over 8 1 000 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 1957~8 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 810. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Calamasrostis) 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Carex a~ua~i~i~) 

10. Spruce 

11. White Birch 

12. Willow 

13. Glacier 

14 • Bare Ground 

15. Water 
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PERCENT 

16.5 

1.0 

0.8 

2.3 

2.5 

25.3 

15.3 

19.5 

6.5 

6.3 

2.0 

2.0 
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Table 47. Percent composition by vegetation types in Unit #11. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Calamagrostis) 

5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Wa~er Sedge (Carex aquatilis) 
' 

10. Spruce 

11. White Birch 

12. Willow 

13. Glacier 

14. Bare Ground 

15. Water 
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PERCENT 

5.5 

0.3 

0.5 

9.5 

0.2 

35.4 

10.4 

0.2 

11.3 

1.1 

3.6 

2.5 

18.1 

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, 
f. nivalis, ~· richardsonii, Cladonia ~angiferina, f· arbuscu~ and f. 
f. 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 
much 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. Of 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 wlPlant UJ:!rooted Plants 

' Percent 
( 

Plants No. No. Percent* 

Woody: 86 100.0 37 43.0 

Arctostaphylos alpina 11 12.8 0 o.o 
Betula glandulosa 11 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 reticu1ata 8 9.3 0 o.o 
S. sp. 6 7.0 1 16.7 
Vaccinium u1iginosum 74 86.0 18 24.3 
V. vitis-idaea 37 43.0 2 5.4 

Lichens: 86 100.0 85 98,8 

Cetraria cucul1ata 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 o.o 

Moss 72 83.7 19 26.4 

Other: Lycopodium sp • 36 41.8 0 o.o 

* Of the plots that actually contained the plant. 
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Table 49. Comparison of winter feeding areas examined on the Upper Talkeetna 
River, Unit 11. 

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 
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4/2/60 
16-30" old 
10-15° 
Sedge meadow and heath 
50 
5,000 square meters 
681 
7 square meters 
305.96 square meters 
0.45 square meters 
6.1 
H.eavy 
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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) t 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 intens~ty, 
the range probably would deteriorate rapidly. However, tlte buffering · 
effect of the meadow could not be determined. Unfortunately, a large 
amount of descriptive vegetational data would be available frqn the ~ete:r 
square quadrats, but these data apparently are no longer 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 1956~7; h.oweve:r, 
since that time it has been used frequently as a w~ntering area by large 
numbers of the herd. Usually only small bands occur in the SllllUI\eX', AJ. ... 
though Skoog demonstrated that continued use over a short ~ertod of time 
led to deterioration of the lichen cover, thex-e is little infox-matton to 
indicate any severe damage to the vascular plants, 

. 
Unit 12: Oshetna River 

This unit is located in the central position of the range and en~ 
compasses the main calving and summering grounds of the Nelchina car;l,bou. 
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 L~ttle Nelchina 
River, to the mouth of Daisy Creek, continuing down Tyone Creek to the 
spruce line (approximately) and following that westward a~ost 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 wltich 
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 sp;ring, 
especially in the northern portion, The principal vegetation types a:re 
shrub birch, heath, meadow and spruce (Table 50}, Skoog (}9591 stated 
that lichen cover throughout the area generally was poor and consisted 
mostly of secondary species and occurs primarily in the shrub birch and 
heath types. The poor growth resulted from both poorly dra~nage 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 moat of the herd spends much of the summex- in Unit 12. Qnly 
a few animals are present in the winter except for transien~ groups ~~ch 
pass through. 
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Table 50. Percent composition by vegetation types in Unit 012. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Calamagrostis) . 
5. Shrub Birch 

6. Fescue Grass (Festuca) 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Carex a5u~tilis) 

10. Spruce 

11. White Birch 

12. Willow 

13. Glacier 

14. Bare Ground 

15. Water 
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PERCENT 

0.1 

0.1 

31.6 

7.2 

23.8 

11.6 

0.6 

9.2 
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0.6 
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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 Cassiope tetragona-Heath stand is located on a ateep 
northerly facing slope of 25-40° in the calving range on the 
south side of Tyone Creek at an altitude of about 4000 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 Cassippe, tetragona 
4-6 inches high, Loiseleuria procumbens, 'Vaccinium vttis
idaea, v. ulisinosum, Empetrum nigrum,'E.sutsetumscirpoides, 
Salix arctica, Hierochloe alpina; Arnica lessingii, and 
Pedicularis caeitata. 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: 0~1,5 
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 inc~s. 
There was no effervescence at any layer with 20 percent UCl, 

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, ~ncluding 
the following, in approximate order of abundance. 

Nephroma arcticum 
Cladonia rangiferina 
Cetraria cucullata 
Dactylina arctiea 
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Sphaerophoru~ globosus 
Cladonia ~aurocraea 
ThaJilllolia verm;f:.cularb 
Cetraria richardson;f.i 
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Table 51. Unit 11: Summary of 10 quadrats per stand by Hanson in a 
shrub birch type, 

Location: 
Stand: 
Species: 

Total Cover 

Arctostaphylos alpina 
Betula glandulosa 
Empetrum nigrum 
Ledum decumbens 
Loiseleuria procumbens 
Salix arctica 
S. pulchra 
Vaccinium uliginosum 
V. vitis-idaea 
Calamagrostis canadensis 
Festuca altaica 
Hierochloe alpina 
Carex bigelowii 
C. montanensis 
C. podocarpa 

Anemone narcissiflora 
Antennaria monocephala 
Arnica lessingii 
Artemisia arctics 
Gentians glauca 
Pedicularis capitata 
P. labradorica 
Polygonum bistorta 
Stellaria laeta 

Mosses 
Lichens 

East End of Black Lake 
78 

Aver. Frequ. 
Cover % 

97.7 

2.3 100 
2,0 80 

0.1 10 

0.2 20 
0.5 40 
1.3 100 
0.8 80 
2.0 100 
0.5 50 
0.9 90 

0.1 10 
0.3 30 

0.4 40 
0.1 10 

0.3 30 

3.1 100 
3.0 100 

UJZJ2er Tyone Creek 
6 

Aver. Frequ. 
Cover % 

100 

0.7 20 
2.9 100 
1.7 60 
0.2 10 

""' 
0.1 10 
0.1 10 
0.6 40 
2.6 100 
0.1 10 
0,1 10 
2.0 100 

0.9 80 
0,2 10 

1.2 90 
0.2 10 
0.2 20 

0.4 40 
0.1 20 
0.6 60 
0.5 40 
0.1 1Q 

3.8 100 
3.7 100,, 

.. ' ' .... 
----------------.-~--------~~------..-----~----~------~--~----
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Cladonia arbuscula 
Stereocaulon paschale 
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Cetraria nivalis 
Cladonia gracilis 
Peltigera aphthosa 

Caribo~ 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 species (for spring and summer graztngl 
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. 147°22'. Analysis was made on 
June 29, 1957. In 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; ~o~ narcissiflora interior, 1.2; ErQpetrum 
nigrum 1. 7; Carex montanensis, 0.9; Arct?stap~ylos alpina. 
0.7; Pedicularis labradorica, 0.6; and Vaccinium uliginosum, 
0.6, The total number of vascular species 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 th~ 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 k.i.nds w:ere 
Hylocomium splendens, Pleurozium schreberi, Dicranum fuscescens, 
and Polytrichuin strictum. Lichens were abundant, 3'. 7 in cover. 
The chief kinds were Cladonia arbuscula, £• rangiferina, £• 
gracilis, C. amaurocraea, Cetraria cucullata, C. richardsoni1, 
f. nivalis: Nephroma arcticum, Peltigera aphthosa, Stereocaulon 
paschale, Dactylina arctics, 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 vas~ 
cular species." 
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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, SpFub ~irch Trpe 

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. In 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· 
slandulosa was about one-third less dense than in S.tand 4 •. 
Grasses and sedges were somewhat more dense, but ~orbs were 
less numerous than in Stand 4. Betula averaged 4.5 teet 
tall (2-6 feet) with overlapping branches, or spaced as llJUCh. 
as 12-15 feet apart.· Salix pulchra was widely scattered, 1~ 
feet high.· Vaccinium~uliginosum, 3-12 inches high, was 
sparse. V. vitis-idaea and Empetrum nigrum were the most 
abundant low shrubs. Betula and other shrubs usually had 
hummocks, up to one foot high, at the base. · ·. Sphasnum hum-
mocks, up to 18 inches high, were sparse. · 

Bunches of Festuca altaica were numerous and vigorous, 
with many seed stalks, up to one foot high.. · Calamagrostis 
canadensis had leaves up to one foot high. but seed stalks 
were lacking.· Carex bigelowii 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 soil on the 
surface, were packed and hard. Many stones were also ex
posed. It appears that Festuca altaica increases and th.e 
shrubs decrease on this minerai soil. rs 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 soil 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, si~lar to above.but ~ith. slightly 
larger stones. The pH increased gradually tram 5,2 at 1~10 
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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 0 d 

Date 7/1-6/53 
Total Quadrats 65 
Lichens: 

Foliose 20 2 
Fruticose 77 15 

Woody: 
Arctosta:Ehllos alp ina 11 2 
A. uva-ursi 
Betula glandulosa 23 3 
Cassiope spp. 23 2 
Dryas spp. 18 4 
Empetrwn nigrwn 49 7 
~spp. 12 0.7 
Loiseleuria procumbens · 6 0.6 
Potentilla fruticosa 14 0.7 
Rosa a'C:i.Cularis 2 t 
Salixspp. 72 14 
S;2iraea beauverdiana 5 0.1 
Vaccinium uliginosum 46 5 

~· ' ...... 45 3 V. vitis-idaea 
Sedge-Grass 100 19 
Herbs 62 3 
Moss 92 29 
Other: 

Eguisetum spp. 6 0,1 
Lx:copodium sp, 12 1 

Bare: 6 0.6 

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

8 

50.85 
695.91 

130.26 
2,67 
9.81 

269.44 
59.77 

489.81 
15.16 
86.54 

7,13 

14.27 
... 

84.75 
29.44 

134.72 
7.13 

4193.34 

12.49 
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inches to 5,8 at 17-30 inches. Roots were extremely numerous 
in the organic layer, and moderately numerous to the working 
depth at 20 inches. The depth to which dark soil 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~· coccifera and f. pleurota. 
~~ nivalis and Dactylina arctica were scarce. The 
most common under dense shrubs were Cladonia rangiferina, 
1-2 inches high, and C. arbuacula •. Other species occurring 
sparsely were CetraTia cucullata~ c~ richatdsonii~ Cladonia 
~lpestris, and Peltigera aphthosa.-

The range condition for spring and summer use by caribou 
was rated as Fair. Considerable forage was available, b:ut 
the rate of deterioration of the shrubs and the lichen-moe& 
layer was rapid. Herbaceous forage was apparently increa$ing. 
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 species 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 75% but are of low 
growth. Group I lichens are not abtmdant. Group II and UI 
predominate with many species present. It is doubtful that 
the site has had good lichen growth in recent times as there 
is 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 ~e dead, 

Plot B is in taller birches but use of the entire area is still 
relatively light 1 and there has not been much noticeable ~nge 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. Even 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 Statiop 29: Clarence Lake,, Shrub Birch Tyre 

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 ;!_n ... 
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 ex~ned ~n 
1961. Hanson described one stand in the Clarence Lake reg~on which. 
however, is not in exactly the same location as the exclosurea. ~t ~~ 
in a similar type and is included for general information. 

"This was a moderately dense Betula glandulosa-Heath. 
stand. Betula was usually about 4 feet W,gh~ maxi:mum 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. Arctagrostfs· latifolia was scattered and 
Carex bigelowii and Hierochloe alpina were very sparse. 
There were only 8 vascular species tn the stand. 

The 0-1 inch layer in the soil profile consisted of 
organic matter and a few fragments of charred wood. Old 
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, similar 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. Under the shrubs, roots, 
were extremely numerous to 5 inches, under the openings -to 
3 inches. The working depth was unusuallr shallow, 6 .• 5-8 .S 
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 since 

.the last fire. 

Considerable trailing in fall and late ~nter, 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 0 d 0 d 

Date 7/7-15/53 7/2-14/54 
Total Quadrats 65 80 
Lichens: 

Foliose 13 2 40 2 
Fruticose 81 39 100 37 

Woody: 
Andromeda sp. 3 0.2 4 t 
Arctostaphylo~. alpina 16 2 11 1 
A. uva-ursi 2 t 
Betula ~landulosa 73 4 85 0.9 
Cassiope spp. 14 0.5 11 0.2 
Dryas spp. 1 t 
Empetrum nigrum 58 6 83 3 
Ledum spp. 70 4 78 1 
Loiseleuria procumbens 6 0.4 4 2 
Oxycoccus microcarpus 6 t 
Picea spp. 2 0.1 
Potentil1a fruticosa 5 0.3 
Rosa acicularis 1 t 
Salix spp. 45 6 24 0.2 
Spiraea ~auverdiana 11 0.3 5 t 
Vaccinium u1iginosum 84 8 91 3 
V. vi tis-idaea 77 4 95 2 

Sedge-Grass 95 9 86 2 
Herbs 53 1 20 0.1 
Moss 86 18 96 26 
Other: 

Equisetum spp. 6 0.1 
Fungi 1 t 
Lycopodium sp. 8 0.2 4 0.1 

Bare: 2 t 

o Occurrence - Percent of quadrats w/p1ant. 
d Average plant coverage (%) - based on all quadrats. 
t Trace. 
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lbs. per acre 

8 7 
8 7 

105.3 
4930.29 2293.9 

6.2 
25.87 85.6 

50.85 297.1 
141.8 

370.26 557.6 
82.97 389.0 
47.28 

8.0 

4.46 20.5 
2.67 7.1 

95.46 667.4 
42.82 281.0 
60.66 74.9 
18.73 12.5 

1092.05 565.6 
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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 also being made. Detached branches were 
scattered over the ground. Exposed roots and lower branches 
and broken margins of moss hummocks occurred also. 

Open 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 ~slandica was frequent, 
C. cucullata infrequent, C. richardsonii infrequent. Lichens 
under shrubs were rather sparse 2-3 inches high, consisting 
of Cladonia arbuscul~, ~· rangiferina, Cetraria cucullata, 
f· island~, and ~olia vermicularis. The range condition, 
for winter, spring, or summer use, rated Fair." 

Skoog described the vegetation at the station ;i.n 1961 as "Shrub Birch 
type of low to medium height. The stand encompasses a rock 
strip comparatively well dra;i.ned and contains few species. The 
heaths dominate, blueberry, cranberry, narrow~eayed 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 lich~ns (Cladonia rang1.fer1na and .£.. 
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 ~doni~ 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 30% 
of the area, while the high 60%, and Heath the remaining 
10%. Few lichens occur in high birch which is moist and 
poorly drained." 

In 1967 Alexander indicated no noticeable differences between the 
vegetation inside and outside the exclosure, ln 1970 there was little 
noticeable change in the vegetation ins;i.de 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 variety 
of species providing considerable amounts of forage. Skoog (}9591 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 Ir 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 Hanson and 
Skoog. 

Range Unit 13: Lake Louise Flat 

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 (Ca~ama~rost,is) 

5. Shrub Birch 1.1 

6, Fescue Grass (Festuca) 0.1 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Carex aquatilis) 
t ' < 

4,7 

10. Spruce 76.2 

11. White Birch 

12. Willow 2.0 

13. Glacier 

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 species in vigorous condition." 

In 1959 Skoog described the vegetation at S-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 composition as determined by visual estimation 

of plant cover and forage production from clipped meter-square 
quadrats, 1953. 

Species 

Date 
Total Quadrats 
Lichens: 

Foliose 
Fruticose 

Woody: 
Alnus sp. 
Andromeda sp. 
Arctostaphylos alpina 
A. uva-ursi 
Betula glaniu~ 
Empetrum nisr~. 
Ledum spp. 
Q;ycoccus microca~ 
Picea_ spp. 
Populus sp. 
POtentilla fruticosa 
Rosa acicularis 
Salix spp. 
Spiraea beauverdi~~ 
Vaccinium uliginospm 
V. vitis-idaea 

Sedge-Grass -
Herbs 
Moss 
Other: 

Equisetum spp. 
Fungi 
Lycopodium sp. 

Bare 

Lake Louise 
Road 

0 d 

6/18-25/53 
34 

71 7 
91 25 

6 t 

35 2 
6 2 

59 0.2 
76 11 
94 4 

15 t 
3 t 
9 t 

15 0.1 
71 3 

94 14 
56 3 
71 9 
76 0.7 
91 8 

I 

18 0.5 

3 0.1 

o Occurrence - Percent of quadrats w/plant. 

Sourdoush 
0 d 

8/15-24/53 
80 

85 12 
93 19 

4 0.2 
15 0.7 

6 0.6 
78 12 
16 8 
95 14 
16 0,2 
10 0.5 
16 6 
10 0.3 
13 0.3 
48 3 
6 0.1 

86 10 
93 9 
90 7 
53 2 
86 21 

19 0.1 
3 0.1 
1 t 
1 0.1 

d Average plant coverage (%) - based on all quadrats. 
t Trace. 
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lbs. 
per acre 

20 

223.05 
1075.99 

.89 
16.95 
14.27 
49.96 
56.20 

208.77 
t 
1. 78 

.89 
5.35 
1. 78 

58.88 
0.89 

235.54 

92.78 
16.05 

1143.01 

0.89 
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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. rangifer:i,na, and c. 
gracllls - all 2 inches - 4 inches high,· · ' -

Area between. 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. 

Mil.!.l:i.O_. 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 si tea. 

Area between. Vegetation as described thus far; no 
clumps of Aspen~Poplar sightedJ 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 mostl~ 
of trumpet shaped ·<:ladonias and Cladon·;i,a srac;i.H.s ~ Cladonia 
arbuscula and 'Cetrarili lsiandica of· goo<~: gt:'ow'th: '0"'"4 ~nchesi 
in scattered patches. 

Area between, Sp~uce 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. rangiferlna, and C. 
~lli.· 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 umuskeg11
J but 

with some white. Same plant species as noted qefore, Heavy 
moss carpet. Lichens fairly common - cover of 3 - mostl~ 
Peltigera and Cladonia gracilis, and c. degenerans (?). 
Cladonia arbuscula and C. 'unc-ial.is common· and of' good growth, 
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~. 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 Peltisera and Cladonia 
gra,cili~.· Old 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 f· rangifef~pa of good 
growth (l inches), but scattered; Cetraria islandica infre
quent but of 3-4 inch growth. Old burn· (thirty~orty years?l. 

Area between, Scattered Spruce with heavy willow-shrub 
birch undergrow~ as described above. 

Mile 170.5. Spruce type - Scattered trees. Undergrowt~ 
as described previously - Willow, Shrub Birch, and Heath. 
Many large rocks on the groundj heavy moss cover. Lichen 
cover heavy (4 or 5). Mostly foliose, however, (reltigera 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 U~t, The~ 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 §..tation 1: West Sh,ore of Susitna Lake, Spruce Typ!, 

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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scattered. 

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 uli&inosum, V. vitis-idaea, and Ledum decumbens, 
~agrostis canadensis, Eguiset~m 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~ 
feet tall, were taller in the depressions than on the mounds. 
Other species contributing significantly to the usually dense 
shrub layer were ~edum groenla~di,cum, Rr~op!to-r~ vag;tnatum, 
Rubus chamaemorus, and Empetrum nigrum.. ~etas;I;-tes fri~ida 
and Oxycoccus microcar2u's were also present, Tile' total 1

' 

number of' vascular species was 22. 

The soil profile, extending from the top of a mound to 
the bottom of a depression, showed indications of active up
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 ~ck, 
underlaid by compact silt loam and silt, showing flow ten
dency, to the permafrost at 30 inches. Under the organic 

I 

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, Neither 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 10~3 inches, 
The working depth in the mound was 12 inches, and a ~ew 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 1 C. 
ran&iferina, Stereocaulon paschale, Cetraria cucullata,..-and 
Nephrom~ ~rcticum, the last mostly under spruce trees and 
shrubs • Recovery is proceeding, as shown by JllUCh up ;right 
growth." 

In 1957 and 1966 the vegetation in the two quadrats was exa~ned 
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 Ill ;Ln I' lot 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 (lb 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 is characteristic of several portions of 
the Nelchina range (Table 59). 

Range Sta.tion 2: East Side of Susi tna 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, 
y. vitis-idaea, Carex rotundata, Eriophorum vaginatum, 
Sphagnum sp., and mosses. The total number of vascular 
spec::fe'j;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 soil 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 is 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 vasinatum 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 tor winter use by the 
caribou probably rates poor because of the scarc;l.ty of 1;l.chens." 

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 is 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. 

~on 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 vegetation 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 
slandulosa to 5 feet. The chief heath shrubs were Vaccinium 
uliginosum 2-15 inches, V. vitis-idaea, Ledum decumbens 2-10 
inches, L. groenlandicum-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 silt 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 
3-5.5 inch layer to 6.9 below. Roots were extremely numerous 
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, 
the descriptions of the quadrats would be of limited value in this report, 

151 

SSt SO 4 .I iS#. K .:sa JS ; . x 54i€41444U ;;azz. Q.U.®M.IU UJ . #2 4. A@. 4 ,se 

http:Q.U.�M.IU


.....
. 

IJ
'I 

N
 

ta
b

le
 6

0
. 

S
ta

ti
o

n
 2

: 
E

as
t 

si
d

e 
o

f 
S

u
si

tn
a 

L
ak

e,
 b

og
 

ty
p

e.
 

Y
ea

r 
19

55
 

19
57

 
19

66
 

M
et

ho
d 

L
in

e-
p

t.
 

M
od

if
ie

d 
M

od
if

ie
d 

50
0 

p
ts

. 
H

-S
 

S
ca

le
 

H
-S

 
S

ca
le

 
Q

u
ad

ra
t a

 
P

lo
t 

A
 

3 
3 

-
-·

 
to

ta
l 

C
ov

er
 

78
%

 
10

0 
10

0 

M
os

s 
2

0
,1

 
6b

 
2 

B
et

u
la

 n
an

a 
2

.1
 

1 
2 

E
m

pe
tr

um
 n

ig
rw

n 
0

.7
 

2 
1 

L
ed

w
n 

de
cu

m
be

ns
 

1
.2

 
1 

1 
S

a
li

x
 p

u
1

ch
ra

 
-

·1
 

-
V

ac
ci

ni
um

 u
1i

gi
no

su
m

 5
.4

 
2 

2 
V

. 
v

i t
is

-i
d

a
e
a
 

. 
0

,6
 

1 
1 

C
ar

ex
 r

o
tu

n
d

at
a 

3
9

.4
 

3 
4 

C
. 

sp
p

. 
-

-
-

E
ri

op
ho

ru
m

 
2

.6
 

1 
-

an
g

u
st

if
o

li
u

m
 

L
yc

op
od

iu
m

 
c1

av
at

um
 
-

-
-

A
nd

ro
m

ed
a 

p
o

li
fo

1
ia

 
0

.9
 

2 
1 

O
xy

co
cc

us
 

0
~
5
 

1 
1 

m
ic

ro
 ca

rp
u

s 
R

ub
us

 
ch

am
ae

m
or

us
 

4
.5

 
2 

2 
F

un
gi

 
-

1 

a 
A

 -
in

si
d

e
 e

x
c1

o
su

re
, 

B
 -

o
u

ts
id

e 
ex

c1
o

su
re

. 
b 

C
ov

er
 b

y 
m

o
d

if
ie

d
 H

u
lt

-S
er

n
an

d
er

 s
c
a
le

. 

19
71

 
M

o
d

if
ie

d
 

H
-S

 
S

ca
le

 
3 

3b
 

95
 

90
 

6 
1 

3 
.,. 

2 
1 

3 
1 

-
-

2 
3 

1 
-

4 
5 

-
-

1 
2 

-
-

2 
-

1 
-

1 
2 

'ta
pe

 /l
l.p

. ..
 (1

.1
).

 I
l·:

f. 
-:-;

0 
~
 

In
~;

.~
rt

 P
:, 

'''
;r

 t
:J

 
;
:
 

• 
• 

• 
• 

• 
• 
..

. 
• 

• 
• 

.-
.-
.~
 

•.
 "

 .
•
.•

•
 1

0. 
~!
.•
 

.~ 
.....

. 
' 

•.
••

••
••

••
••

••
••

• ,
 

.
.
 ~
 
..

..
..

..
..

..
..

 n
 

T
.;r

.,-
\1

,. '
Y.

t,.
ss

, ~
 ~~

.'1
:1.

, 3
P;

 f.
3. 

/.~
"d.

 :i
.J

s;
 /

:l
 

A
 1

·.
 

" 
• 

·•
 

J 
• 

c.;
J..

:st
 

• •
 • 

• •
 • 

• 
• •

 •
 • 

••
.•

 
l"

la
v 

D
ou

bl
e 

S 
,. 

· 
' 

· ·
 · 

· ·
 ' 

• '
 •

 ' 
' •

 • 
• '

' 
pa

c~
 

• •
 • 

• •
 • 

• •
 S

m
.,.

le
 S

p:
.:c

e 
0 

··
··

··
·~

 

19
55

 
19

57
 

19
66

 
19

71
 

L
in

e-
p

t.
 

M
od

if
ie

d 
M

od
if

ie
d 

M
od

if
ie

d 
50

0 
p

ts
. 

H
-S

 
S

ca
le

 
H

-S
 

S
ca

le
 

H
-S

 
S

ca
le

 
P

lo
t 

B
 

4 
4 

4 
4b

 

92
.4

%
 

96
 

92
 

90
 

95
 

4
0

.9
 

6 
5 

4 
6 

2
,5

 
2 

1 
2 

2 
0

.7
 

2 
1 

2 
0

.8
 

1 
2 

1 
1 

- 2
.6

 
2 

2 
2 

2 
0

.3
 

1 
1 

1 
1

6
.1

 
5 

5 
6 

5 
1

8
.8

 
-

2 
2

.6
 

1 
1 

2 
2 

-
1 

4
.6

 
1 

1 
1 

1 
1

.8
 

1 
3 

1 
1 

0
.4

 
1 

-
1 



"" -- ... -,-. , ........ ,. J1.et. No • • L • ..•.••••.•• -.-., 
J,*,.(:~rr -., r f 0 

:· 1 ':;: ~- ... : : : : : : : : : : : • ; •••••••••••••••. 
l'~~L··; .... , .......... . 

• .. ••• ~ •••••••• ~ •••• 9 ••• ~ " 

IAtl•tJ~.t . .. .............. . 
I • "' " • • • • • • • • • " • ~ J 

f>tH!olc Space . . · · · · · · · · • · • • • • • 
• • • • • • • • Smglc Space 

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. In 1953 the vegetation was examined near 
Tyone Lake. The readings are given in Table ~ Lichens were evenly dis-,.,,. .. 
persed with a moderate density and production of fruticose forms. Of the 
areas sampled i~ 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 ~n a d~s~ 
turbed condition in Plot B and 86 percent were disturbed in rlot 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 Sphagnum 
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 Vaccinium uliginosum, 
V. vitis-idaea, Ledum decumbens, Betula glandulosa, and Carex 
bigelow~. 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 l 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 soil 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 bel~ 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 Fair, chiefly 
because of the short growth of the lichens on the polygon 
centers. Recovery from earlier heavy use was- taking place. 11 
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Table 61. Unit 13: Plant composition as determined by visual estimation 
of plant cover and forage production from clipped meter-square 
quadrats, 1953. 

Tzone Lake 
Species 0 d 

Date 8/10-15/53 
Total Quadrats 32 
Lichens: 

Foliose 100 12 
Fruticose 100 34 

Woody: 
Andromeda sp. 
Arctostaphzlos alpina 19 0.5 
Betula glandulosa 63 3 
Empetrum nig;r~!!!. 38 2 
Ledum sp. 97 6 
Oxycoccus microcarpus 13 0.1 
Potentilla fruticosa· 3 t 
ROSa acicularis 16 0.1 
Salixsp-:--- 69 6 
Vaccinium uliginosum 94 6 
V. vitis-idaea 97 5 

Sedge-Grass 97 5 
Herbs 72 3 
Moss 100 33 
Other: 

Equisetum spp. 31 0.3 
Lycopodium sp. 

o Occurrence - Percent of quadrats w/plant. 
d Average plant coverage (%) - based on all quadrats. 
t Trace. . 
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7 

225.72 
3190.5 

0.89 

28.55 

203.42 
5.35 
0.89 
2.67 

158.81 
146.32 
118.66 
41.04 
38.36 

1572.94 

3.56 
1.78 
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He stated that in Quadrat 7 inside the exclosure contained a lichen 
mat one inch thick, mostly decumbent and with much 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 aide 
of the quadrat. Two low, small hummocks had Ledum, blueberry and shrub 
birch growing on them. The quadrat appeared trampled and packed. In 
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 Station 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 l~chens 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, ~· rangiferina and~· 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 
~ecovered 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 ~roup 
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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. alpe~tris, and C. 
rangiferi~~, 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 in~ 
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 available 
forage and because the timber and tall shrubs restrict their ~ovements. 

Range Station 5: Northwe~~ End of tY~n~ Lake, ~pruce 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 de
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 fro~ 
the Spruce stands so far discussed, As shown in Table 63, 
~~ix pulchra and Betula glandulosa, both 3-6 feet tall, 
were more numerous than in most stands. Vaccinium uliginosum 
was very dense and 6-15 inches tall, Ledum groenlandicum, 
6-15 inches, and L. decumbens, 4-8 inches, were moderately 
abundant. VaccinfUll). vi'tis-:::rckea was also abundant. Other 
moderately abundant species were Carex b:i::gelowii and Rubus 
chamaemoru.!.• Calamfig_rostis 'Canadens-is was also' more abundant 
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 
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 
covered with heath shrubs, Carex bi~elowii, and occasionally 
Erio_phorum vagin,atum. ' 

The organic layer in the soil profile, taken ~n an old 
frost boil covered with vegetation, extended to 4 inches. At 
4-12 inchesowas 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 ~n 
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. In 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. ~n 
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 ~-rTable 64). Cover remained similar and lichens remained 
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 
1 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 
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 15-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 were spaced from 3 to 40 feet apart, · 

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 
f. podocarpa in Stand 39. There was also much Rubus 
chamaemorus and ~etasites, as in Stand 39. Eriophorum 
vaglna~~m, Oxycoccus microcarpus, and Sphagnum'occurred in 
both stands,· and' the chief shrubs in both were Vaccinium 
uliginosum, V. vi,tis-idaea, and Ledum decumbens. 'rhe 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 29-33 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 
inches, the working depth was at about 15 inches. ~ive ~nches 
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 
arbuscul~ and f· rangiferina were moderately numerous; £· 
alpest~ 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-Ru~ chamaemorus hummocks, enlargement and 
coalescence of these hummocks and invasion of black spruce; 
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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. No ~· 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 
un·cialis. 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 Corky Lake, Spruce TyEe 

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. S~all moss hummocks 
were scattered on the.mounds. Many of them were bJoken down 
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, Vaccini~ 
uliginosum, and V. vitis-idaea. Betula glandulosa was fairly 
abundanti~ spots, lacking in others. Salix spp •. were 
scattered. Carex podocarpa and Rubus chamaernorus were 
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; £. grac~, infrequent; £· alpestris, infrequent to 
scarce; Cetraria cucullata and C~ nivalis, frequent; Stereo
caulon paschale, frequent on mounds; and Nephroma 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.· SEhagn~ capillaceum var. 
tenellum formed hummocks as high as 15 inches' and 3,5 feet 
across. The most common kinds in depressions were!~ ~1~nd-
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bergii, ~· girge!'sohnii, 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 20% 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~ ~nches, 
The range condition for caribou grazing during the winter 
rated as fair. It appears that the range has recovered 
somewhat from a worse condition,~ 

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

1 -thick-and were more erect, than those in ):'lot B, the composition was 
similar but Cladonia alpest:ris and .£· ·rangiferina were in better cond;t. .... 
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 it 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 spp. 
and Cetraria nivalig:--

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. In 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 
Cladoni_! alpe~tris present in 1970, However, in 1957 in his ,::ough. draft, 
Hanson indicated that Cladonia alr7st;~s 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, 

Outside 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 Statiop ,BJ... South Shore of Harri~ Lfik,e,, Spruf,e 'Ft£7 

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~eath 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 0 d 

Date 7/29-8/4/53 
Total Quadrats 64 
Lichens: 

Foliose 44 3 
Fruticose 91 33 

Woody: 
ArcEostaphylos alpina. 16 0.8 
Betula g1andulosa. ' 77 5 
Empetrum nigrum 61 5 --- 84 5 Led~ sp. 
Oxycoccus microca!P~ 26 0,2 
Rosa acicularis 14 0,4 
Salix sp. -- 45 3 
Spirpea beauv~~ 6 0.4 
~i~ !!..lisinosum 98 8 
V. vitis-idaea 92 5 --Sedge-Grass 91 9 

Herbs 81 7 
Moss 98 24 
Other: 

Eguisetum spp. 13 0.4 
Fungi 3 t 

Bare: 2 0.2 

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

16 

59.71 
2731.02 

8,02 
25.87 

184.68 
142.75 

3,56 
0.89 

44.61 

117.77 
87.43 
94.57. 
83.86 

1958.37 

0.89 
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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, Sphasnum 
in places and shrubs, chiefly Vaccinium uliginosum, V. ' 
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, ~th a one~ 
inch organic layer underlaid by loam (1~1,5 ~nchesl, sandy 
silt (1.5-7,5 inches), and silt loam (7.5~32 inches1. The 
tendency of the soil to floy 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 7.5~2 inches. Frost 
boils were seen frequently, about one per polygon center, 

The range condition was rated as roor to Fair because 
of the short (about 0.5 inchl and s~ewhat packed growth 
of the lichens, the scattered fragments of branches 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 moat 
abundant lichen, Cladonia arbuscula and £. rangiferina 
ranged next in abundance and were beginning to produce 
erect growth, Cetraria cucullata and C. i~landica were 
scattered. Cracks in the lichen mat,-one inch wide and 
as deep as 5 inches, were numerous. This stand has received 
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. fairly numerous 
cracks up to one inch wide and 3-1/2 inches deep were scattered tbxough~ 
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 also 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~· arbuscula and~· rangiferina, were next in abundance 
with Cetraria cucullata scattered and C. islandica very scarce. The 
surfa~w~racked 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 dea.th of the mosses probably wa~ caused by exposure to 
drying and partly to trampling several years ago. Lichens appeared to ~e 
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 while 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 recovered quite 
well. Several secondary lichens still form a major portion of the lichen 
cover. Shrubs, especially narrow-leaved Labrador tea and moss, nave 
increased as well, even within the last four years. Tne growth of lich~ns 
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 
~schale. 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, tne total cover has been ~e
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 
( ( • I 

The station lies about 150 yards from the lake on a level, well 
drained site at 21500 feet. In 1956 both plots had nearly 100 percent 
cover with lichens comprising over 40 percent of the cover. TIUa was 
Stand 42 of Hanson's (1958) report, Table 70 ia the yesetatiy~.~eAd~ngs 
for Stand 42. 
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"Stand 42. Spruce type - old burn: This stand was open, 
the black spruce trees averaging 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 incQ 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 tu£t~ · 
were also scattered. A few dwarf SQrubs sucQ as Yaccin;i;um 
vitis-idaea, .!!.;~ decu~, and Betula glandulosa usually 
occurred. Broken branches of shrubs, especially Vaccirtium 
uliginosum, were frequently seen on the mounds, Lower pa~ts 
of many branches of V. uliginosum and !· glandulp~.a, were 
exposed, instead of being in the organic material, Spruce 
and shrubs were more numerous and taller in tQe bo~ders of 
the polygons than in the centers.· Betula glandulQsa and 
Salix spp., the former 2-4 feet tall, the latter 3~10 feet 
tall, were scattered, · Vaccin:lum uligirtosum, 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 arbuscul:!., _f. ran~iferina, an occasional £. alpestr,is, 
and Peltigera aphthos~, 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 JI40unds 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 1 very loose structure 
and showed some evidence of f~re, from 22.5 to 50 inches was 
sandy silt, very sticky, containing much gravel and small 
stones, and dark gray. This horizon was ve~wet, water ~eeped 
into the pit and the soil had a pronounced tendency· to £low. 
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About ten inches of water collected in the bottom of the 
pit in half an hour. 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
spectively in the layers below. There was no effervescence 
with 20 pexcent HCl. No permafrost was encountered. 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. The 
hummocks were about 2 to 5 inches across the top. Lichens formed a one 
inch thick layer which were mostly decumbent. Stereocaulon spp. was 
very abundant with scattered small 'Cladonia alpestris podetia, 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. The lichens were larger, about 1/2 inch thick and were mostly 
scattered with scarcely any upright. Stereocaulon predominated and no 
Clad~ alpestris was seen, 

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 
growth apparently had been nil. Unfortunately by 1270 the exclosure had 
been completely destroyed, apparently by caribou, since there ~ere caribou 
hair and droppings throughout Plot A. The entire area was in such a dis
dupted condition that there was no chance to reexamine the vegetation and 
get any meaningful information. It appeared that some recovery was com
mencing inside the exclosure, Table 71 shows the readings through 1966. 

Range Station 10: 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, The burn appeared to haye 
occurred in about 1951 or 1952. The quadrats are well drained on a nearlr 
level ground. Total cover was 86 percent in Plot A and 97 percent in 
Plot Bin 1956 with moss comprising 1/3, The rest was mainly lichens, 
forbs, heaths and grass. This is Stand 43 of Hanson's which appears in 
his report of 1958. It is also quoted in its entirety here and the data 
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. Before the burn it was similar to 
adjoining Stand 42. Dead snags of black spruce, up to about 
25 feet high were scattered over the area. 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 yellow~green 
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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 

Space ••••••• •: 

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 Eguisetum and Calamagrostis, the mounds 
were mostly bare, No frost' scars were seen •.• 

In the border depressions, as much as 12 inches below 
the centers, mosses were building up. The chief kinds were 
Pol;y:trichum strictum, P. J:U!liperinum, 'Paludella sgua:rro~f1 1 
Ceratodon purpureus, Aulocomnium pal~st.re l.n wet $pots, and 
Drepanoc;l~~ uncinatus, The chief' shrubs, mostly in the 

·depressions, were Vaccinium uliginosum? 2~6 inches ~ghJ and 
Ledum decumbens, 2~ 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. 'or 
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 ~or a~ rap~d recover,r rate 
as possible • 

The 0-3 inch horizon of the soil profile consisted of 
organic material, dusky red with very little mineral matter. 
The silt loam horizon between 3 and 13 inches varies from dark 
gray brown to very dark gray brown with stones scattered below 
4 inches. The very dark gray material resembled the old sur~ 
face horizon seen in Stand 42. The horizon from 13 to 33 
inches was a somewhat mottled silt, rocks increasing wl.th. 
depth, The colors varied from dark gray to strong brown; 
pH varied from 4.6 in the top horizon; 6,8 to 6,2 at 4~3 
inches; 7.8 at 21 inches; and 8,2 at 28 inches, &light 
effervescence upon application of 20 percent RCl was noted 
in soil from a depth of 24 inches. At 31 inches the 
effervescence was strong. 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 b.elow thic:t. 

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 ~oases, 
fewer lichens only seedlings of Picea mariana, and a much more 
open cover of shrubs. The herbage cover was mu~ less, 73.7% 
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. ln 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 l~chens 
in any of these plots. HoweverJ there has been a gradual increase ~nside 
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 the exclosure indicating that ther 
have b~en inside. This must have occurred recently, because the plants, 
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 silvatfcum 
and Calamagrostis canadensis are also expected to increase, AP. the litter 
accumulates, other forbs and shrubs, particularly blueberr~ and narro~ 
leaved Labrador tea, will probably expand, The ~irst l:i;chans, primarily 
Cladonia gracilis and funnel ... form Ci'a.donias ·(C. cocc:i;fera, C. gonecha and 
C. E:rellrota)a"ii'Clfoliose forms in mo;lst 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 
mat is 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 is 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 maintain
ing exclosures in Alaska. They almost go out of their way to destroy ex
closures. Maybe a moose repellant program should be considered at range 
stations? 

Range SE_a.t!.£.n 11: G~p'f~i!l Lake, S~ruce TYj~~.' Of~. ~urp, 

A general reconnaissance 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 x-anking second. 

The station lies about 50 yards southeast of the lake marker at 
2,500 feet. Both quadrats are on level well~rained ground. The exclosure 
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Table 74. Unit 13: Plant composition as determined by visual estimation 
of plant cover and forage production from clipped meter-square 
quadrats, 1954. 

Georsia Lake 
Species 0 d __ __.... 

Date 7/18-24/54 
Total Quadrats 64 
Lichens: 

Foliose 91 12 
Fruticose 97 16 

Woody: 
Andromeda sp. 8 t 
Arctos~hxlos alpi;n,!i 2 t 
Betula glandula~ 69 0.4 
Empetrum nigrum 38 2 
Ledum sp. 92 2 
Oxycoccus microcarpu~ 30 t 
Rosa acicularis 8 t 
Salix sp. 41 0.3 
~i~ beauverdia~ 9 t 
Vaccinium uliginosum 91 2 
V. vitis-idaea 

• 4 ... 

97 4 
Sedge. Grass 98 5 
Herbs 91 0.3 
Moss 100 48 
Other: 

EquiseE.,U!!, 33 t 
Lxco~odium_ sp. 2 t 

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

• 

181 

lbs/acre 

2 

446.1 
329.2 

18.7 

397.9 

239.1 

1005.5 
236.4 
840.5 

21,4 
3422.5 

120.4 
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was built and the vegetation first examined in 1956. At that time total 
cover was 100 percent. Lichens comprised about 10 percent of the cover, 
about equal amounts of foliose and fruticose types. In 1957 Hanson de
scribed the site in his rough draft as: 

"This area burned over, probably in 1924, and possibly 
by a later ground fire, judging by the rather small, dead, 
upright stems of willow and spruce and by the charred wood 
to a depth of 6.5 inches in the soil, Black spruce were 
widely scattered and up to 20 feet tall. Willows, 5-10 feet 
tall, were sparse. Betula glandulosa, 3-6 feet, and Betula 
hybrids, up to 12 feet, were scattered irregularly and were 
dense in places. The lower layer of shrubs consisted chiefly 
of Ledum decumbens 6-13 inches high, Vaccinium vitis~idaea 
1-3 inches, and less frequently, Rubus chamaemorus and Spiraea 
beauverdiana. Vaccinium uliginosum was surprisingly scarce, 
The presence of Eguisetum~rlvatic~ in moderate abundance 
supports the idea of a recent ground fire. The total numbe~ 
of vascular species was 15. Large Sphagnum hummocks w~tQ 
dwarf shrubs on them, up to 18 inches' high, were numerous 
(the moss cover was 3.1). On the whole the vegetation was 
dense. 

The organic layer, 5,5 inches thick, was underlaid by 
loam at 5.5~6.5 inches; sandy loam at 6,5-9.5 inches; silt 
loam at 9.5-15.5 inches; and mottled sand at 15.5-32 inches, 
Permafrost was present at 32 inches. The pRvaried ~rom 5,1 
in the 5.5-6.5 inch layer to 6.1 below 15 15 inches. Roots 
were very numerous to 6,5 inches and numerous at 6,5~,5 
inches. The working depth was at 9.5 inches. 

The range condition was Poor. The cover of lichens was 
fair, averaging 2,1, but the height was only about one inch. 
Cladonia arbuscul~ and f· rangiferina were both sparse, but 
the less useful as caribou feed, f· graci~is and f· amaurocraea 
were both f.requent. Other lichens were Cetraria cucullata in£., 
£. is landic~ inf. , S tere~caulort tomentosuin in£. , Nephroma 
arcticum inf,, and Peltigera aphthosa abnndant, The range 
appeared to be improving, judging by the erect growth of 
Cladonia arbuscula and C. rangiferina." - ( 

In 1957 when Hanson established Quadrats 21 and 22, he noted that 
Quadrat 21 in Plot A included a large Sphagnum hummock in the southwest 
corner. This was 18 inches above the depression in the west, while the 
remainder of the quadrat was only 10 inches above the general level of 
Plot A. The vegetation formed a mat on the ground 4 to 6 inches thick. 

........ 

A large Sphagnum hummock, 12 inches high, was located in the eastern 
half of Quadrat 22 and was covered with narrow-leaved Labrador tea and 
cranberry. In 1966 McGowan noted caribou droppings in the quadrat and 
that 10 percent of the vegetation was disturbed. Also he was not certain 
that the exact location for Quadrat 22 was examined in 1957 and 1966, even 
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though the vegetative readings were similar. In 1970 there was a dif
ference in the growth of lichens inside compared to outside the exclosure. 
As can be seen from Table 75, lichens, predominantly Group I, have in
creased on the inside. They are very robust (2 to 3") and luxuriant 
inside, although of spotty distribution as is typical on a heavy Sphagnum 
mat. Outside there was only moderate use indicated as there were 
scattered good stands of lichens in protecte'd sites. In open areas the 
lichens were small and scattered. At this station recovery was almost 
complete in the 15 years' time. Hanson indicated that in 1957 recovery 
was improving at that time because of the erect growth of Cladonia arbuscula 
and c. rangiferina and it has proceeded noticeably well under total pro
tection by 1970. Outside there has been only moderate grazing since there 
are good stands of lichens in protected areas but those that are fully ex
posed to grazing and trampling are still in poor condition, Total cover of 
of the vascular plants has changed to a minor extent since 1956. By 1970, 
with total protection, the vegetation appears to have recovered fully ~rom 
the fire 46 years ago, Grazing and trampling has retarded recovery ~n open 
areas. 

Ran~e Stat~_l_2~=--~Gr~o_s_s~~-a_k~e~,~S~p_ru~c_e __ O_l~~~~-u~r_n 

The vegetation was sampled in 1954 at Gross Lake, ~ruticose lichens, 
moss, sedge-grass and Ledum were the principal forage producers (Table 761. 
Lichen cover was nearly 40 percent at that time. 

The exclosure is about 50 yards from the north end of the lake at 
2,500 feet. It was contructed and read in 1956 at which time lichen 
cover was nearly 30 percent. Moss and blueberry were the other major 
constituents of the flora. The photographs show that there was little 
damage to the lichen flora at that time, Evidently recovery from the 
fire was almost complete. 

Stand 48 of Hanson's was located at Station 12 and he described it 
in his rough draft as follows: 

Jt a u. :a; :a a: a: o: a. 

"This-area burned over in 1924, or earlier, The poly':' 
gonal structure differed from that in most of the stand by 
having smaller centers and larger borders. The firm, mound
like centers were 1 x 2 to 10 x 12 feet in area, covered with 
lichens, mosses, some birch and heath shrubs, chiefly blue
berry up to one foot high, cranberry, and Ledum spp. from 
6-15 inches high. The depressions were fi~with Salix 
spp. 6-10 feet high, shrub birch 2~5 feet, heath shrubs, 
mosses and some Sphagnum spp. Carex bigelowii and Calama
grostis canadensis were scattered throughout, The ~otal 
number of vascular species was 20. 

The organic layer in the soil, one inch thick, was under~ 
laid by fine sandy loam to 8 inches, silt loam between 8 and 
32 inches, and very wet sandy loam at 32~8 inches. The last 
horizon showed slight effervescence with 20% liCl, The pH 
varied from 6.5 at 1-8 inches to 7.9 below 32 inches, ~ots 
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Table 76. Unit 13: Plant composition as determined by visual estimation 
of plant cover and forage production from clipped meter-square 
quadrats, 1954. 

Gross Lake 
Species 0 d 

Date 8/8-14/54 
Total Quadrats 32 
Lichens: 

Foliose 91 5 
Fruticose 97 36 

Woody: 
Andromeda sp. 3 t 
Betula glandulosa 69 0.3 
Empetrum nigrum 31 0.3 
Led~ sp. 78 0.5 
Oxycoccus E!!-croca!Pu~. 25 t 
Pice_! sp. 34 t 
~~ spp. 
Vaccinium uliginosum 69 0.4 
V. vitis-idaea 100 1 

Sedge-Grass 
.... ,. 

94 5 
Herbs 91 t 
Moss 94 35 
Other: 

Eguisetum spp. 25 t 
Fungi 3 t 

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

185 

lbs/acre 

3 

191.8 
1804.92 

13.4 

532.6 
29.4 

16.9 
79.4 

161.5 
878.8 

21.4 
1051.0 

11.6 
8.0 
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were extremely numerous in the top inch, numerous to sparse 
below this to 8 inches, and the working depth was at 18 
inches. 

The range condition was Poor. The lichens, 2,8 in cover, 
consisting mostly of Stereocaulon, and moss, 3.7 in cover, 
formed a packed layer, 0.5 to 1,0 inch thick on top of the 
mounds. They were shattered somewhat.· Cladonia rangiferina 
and C. arbuscula were short but abundant in spots. Shattered 
moss-hummocks were widespread. The most common lichen under 
the shrubs was Peltisera aphthosa. The rate of succession of 
both the spruce and the lichens has been slow in this stand," 

In 1957 when Hanson established Quadrat 23 in Plot A, he stated thete 
were hummocks near the northwestern and southwestern corners, 8 inches 
and 6 inches respectively, above frost boils, There was a frost bo~l 1n 
the southeast corner covered with a dark crustose lichen and scattered 
Stereocaulon and Cladonia spp. were invading on one side and Salix 
myrtillifolia was invading the frost boil, There was a SphagnUm 
hummock in the northeast corner, 12 inches high, in Quadrat 24. '!he 
rest of the surface was comprised of low h~ocks, 2 to 4 inches high. 
In 1966 McGowan reported that 20 percent of the area in Quadrat 23 was 
bare. This area was in the southeast corner and was the same area in 
which Hanson reported a frost boil covered with crustose lichen, ~n 
1966 frost action had disrupted the vegetative growth which appeared 
to be increasing in size as compared with 1957. tn 1970 this area was 
still about 20 percent bare, but Carex bigelowii had started to grow in 
the boil and some of the Salix myrtillifolia was starting to cover the 
frost scar. Lichen growth was scattered and it seems possible that sedges 
will eventually cove~ it. 

Lichens appeared to be recovering well inside the exclosure in 1970. 
However, there has not been much increase in the lichen cover over the 
13-year period since Hanson's reading (Table 77). The active frost boil 
has not been covered sufficiently to enable lichen growth to increase, 
but in those portions of Plot A that are more stable, lichen growth 
appears fairly good. But from a comparison with the original photo in 
1962, lichens appeared to be in relatively good condition so that total 
protection has led to little difference. Outside the lichens have not 
been severely abused as there is considerable shrub cover and the lichens 
are relatively protected. Of interest then at this station is that 
lichens had recovered from the fire in 28 years or before and since then. 
with total protection, there has been little change in lichen cover or 
composition. The principal change has been an increase in shrubs both 
inside and outside the exclosure, 

Range St~tion 13: Janet Lake, Spruce, Old Burn 

This station lies about 150 yards west of the lake marker at 2,500 
feet. Both quadrats are well drained and about 60 yards apart. The 
exclosure was built and the vegetation examined ~n 1956 •. Total covet 
was 100 percent with lichens comprising l/4 and tha ~est wete-~a~nlr 
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mosses and shrubs, principally blueberry. 

In 1957 Hanson described the stand at this station as 11This former 
Spruce stand, dominated now by Heath, seems to have been 
burned over after 1924, later than Stand 45, judging by the 
lack of regeneration of spruce and by the large number of 
dead, standing spruce stems, 1~4 inches in diameter, Betula 
glandulosa and Salix spp. were usually widely scattered, 3-8 
and 3-10 feet tall, respectively. The most abundant heath 
shrubs were Vaccinium uligin?sum and Ledum spp., forming a 
layer up to 6-12 inches high.· Vaccinium vitis-idaea, 0.5~ 
inches, was also abundant. The total nUmber of vascular 
species was 20, 

Mosses and lichens were abundant, averaging 3.0 and 2,8 
in cover, respectively. Polygonal structure of the ground 
was evident. The small 1 mound~like centers, 2 x 2 to 8 x 15 
feet in area, were firm, dry, and covered with a thin, 0.5~1 
inch, lichen-moss layer with many cracks. Lichens were taller 
under the shrubs. Lichens similar to Cladonia pleurota covered 
much of the polygon centers between the shrubs, the latter were 
mostly in the depressed borders. Stereocaulon sp, was 
scattered, Cladonia ransiferina and £· arbuscula were scarce. 
P.eltigera apht):losa and Nephroma arcticum were fairly abundant, 
under or close to shrubs. 

The range condition was Poor. Lichens appear to have 
been greatly shattered in the past, but there was much upright 
growth in 1957, Caribou droppings and trails indicated heavy 
use in earlier years, but not during the past 2 winters. 

Successionally, this stand seems to be near the middle of 
the sere following fire. The soil profile was not described." 

In 1957 Hanson stated Quadrat 25 in Plot A had a slightly irregular 
surface but no well developed hummocks. The northeast corner was largely 
covered with crustose lichens and was cracked in several places. His 
reading of 99 percent ground cover included a large portion that was 
covered with crustose lichen. 

He stated that Quadrat 26 sloped to the west and that the western 
half contained many cracks and appeared bare but was covered generally 
with crustose and other lichens in poor condition. There was a low 
hummock of Sphagnum near the northeastern corner. The 99 percent cover 
also included considerable amount of crustose lichen. In 1966 a few of 
the £orbs were no longer present. In 1970 ground cover was almost com
plete and it was composed primarily of shrubs and lichens, The lichen 
cover had increased in Plot A since it was originally established, 
There was only one small portion in one corner that still only had 
squamules, but throughout the rest of the plot, it was covered prin~ 
cipally by secondary lichens, (Cladonia gracilis, as well as f• uncialis) 
with some £. arbuscula and with a few foliose lichens. The growth was 
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robust but not very dense because of the heavy shrub overstory. It 
seemed doubtful that they would ever become very dense in that type of 
habitat because of the dense shrub cover. As can be seen from Table 78, 
the shrub cover had increased fairly dramatically outside of the exclosure 
but onl~ to a small extent inside, Outside, the lichen cover had continued 
to deteriorate. The lichens present were scattered and in poor condition. 
seldom did they exceed 1/4 inch in length. Caribou and moose have used 
this area extensively. Quadrat 26 was under a large shrub so that lichen 
growth was naturally inhibited and consisted primarily of Peltigera 
aphthosa. 

Range Station 14,: . ..§F.ringer Lake, Spruce,, Old Burn 

In 1954 a general reconnaissance of the area revealed a diversity of 
species but a low density of most~ except for lichens, ~oas, blueberry 
and cranberry (Table 79). 

In 1956 the station was established on the northwest end of the lake 
at an altitude of about 2,300 feet on nearly level ground, The vegetation 
at that time covered 100 percent of the area with lichens making up 1/4 
of the cover and the rest being primarily moss, blueberry, cranberry and 
narrow-leaved Labrador tea. 

In 195 7 Hanson described the stand as "This stand burned over in 
1924 or earlier. Black spruce was regenerating very well, 
Trees varied from 2 to 14 feet in height, and up to 3 inches 
in diameter. They were scattered as single trees 10 to 20 
feet apart, or in small clumps. Betula ~landulosa and Salix 
spp. were scattered, the former 3~ feet tall, the latter 
4-10 feet. The chief heath shrubs were Vaccinium uliginosum, 
3-6 inches tall between the trees and 10-12 inches under the 
taller shrubs; V. vitis-idaea, 0,5-1.0 inch, and Ledum spp., 
6-12 inches. The total number of vascular species-waB 21. 
Mosses were abundant (cover 3,2), hummocks, about 6 inches 
high and showing some disintegration, were scattered in open 
areas. Occasional depressions, 1~2 feet deep, were present 
in this area. 

The organic layer to depth of 1.5 inches was underlaid 
by an organic-silt layer to 3 inches; at 3-11 inches sand 
with much gravel; at 14-30 inches loam becoming more sandy 
with depth. The pH was 6,0 at 1.5~ inches and 7.2 at 14-30 
inches. The roots were very numerous to 3 inches; numerous 
at 3-11 inches; and working depth·was at 12 inches. 

The range condition was rated Poor to Fair, Lichens, 
cover 3.0, formed a packed layer 0.5-1.0 inch deep. There 
were some shattered lichens, but the growth generally was 
erect. The lichen layer was much cracked, probably because 
of dry weather. Lichen succession has apparently been delayed 
by dry conditions, especially during drought periods. Because 
of so much sand and gravel in the soil, this stand has probably 
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Table 79. Unit 13: Plant composition as determined by visual estimation 
of plant cover and forage production from clipped meter-square 
quadrats, 1954. 

Date 
Total Quadrats 
Lichens: 

Foliose 
Fruticose 

Woody: 
Andromeda sp. 
Arctostaphylos alpina 
Betula glandulosa 
Empet~ nigrum 
Ledum spp. 
.~coccus ~croca!Pus 
Picea spp. 
Rosa -acicularis 
salix spp. 
Vaccinium uliginosum 
V. vitis-idaea '....,... 

Sedge-Grass 
Herbs 
Moss 
Other: 

Equisetum spp. 
Fungi 

SEringer Lake 
0 d 

8/4-8/54 
32 

63 3 
81 39 

3 t 
19 0.2 
38 0.2 
38 0.7 

100 2 
16 t 
41 t 

3 t 
63 0.1 
91 3 
97 2 
75 3 
91 0.2 
97 42 

44 0.1 
25 t 

o Occurrence- Percent of quadrats w/plant. 
d Average plant coverage (%) - based on all quadrats. 
1: Trace. 
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0 ' ·······~ many other stands which have 

Hanson described Quadrat 27 in Plot A as being slightly hummocked, 
most of the hummocks about 3 to 6 inches above the depression. In Quadrat 
28 he indicated that the surface was slightly hummocky, the northeast 
corner was 7 inches and the southwest corner was 5 inches below general 
surface level. In 1970 the lichen growth inside the exclosure was very 
good, 2 to 6 inches in length, upright and very luxuriant, Recovery was 
almost complete, particularly in the south half of the plot which was more 
open. Outside of the exclosure there was moderate use and the condition 
of lichens had remained relatively stable (Tab re 80). The lichens were 
scattered in localized areas, however, they were not normally as badly 
damaged as at several other stations in this range unit, Use evidently 
was only moderate and not for prolonged periods. There was sufficient 
shrub growth and a moss layer to provide protection for the lichens at 
this site. The moss evidently retained the moisture needed as Hanson's 
description of the stand showed it had mostly a sand and gravel soil, 
which would tend to dry rapidly. Moisture retention was provided by the 
moss layer and recovery with total protection had proceeded very well, 
The photographs taken in 1956 showed that the lichens appeared to have 
been in relatively good condition at that time. 

Skoog (1968) described caribou use in Range Unit 13 accordinglyl 

"During the early 1950s and possibly before, caribou w;i,ntex
here in great numbers. Since 1955, however, only a small 
portion of the herd has spent the winter~ although many 
thousands of Nelchina caribou usually swing across the Flat 
each year during the October - December period, before 
moving to other wintering areas." 

This pattern of use has continued up to the present and, from the 
Range Station studies, it appears to be sufficient to suppress lichen 
recovery. However, there are large quantities of sedges remaining, par~ 
ticularly Carex aqua~-' which would be a valuable early winter forage. 

In 1959 Skoog stated that that Unit 13 "has been a favored 
wintering ground in the past and the heavy use has caused 
much deterioration of the lichen growth. Group I lichens 
are being replaced by those of Groups II and III and the 
lichen mat has become matted and cracked. At present the 
area could be classed as being in stage IIIb, It is dif
ficult to state whether lichen succession has regressed 
from a more advanced stage or merely remained more or less 
static due to fire and caribou use." 

The aerial surveys conducted indicate that 56 percent of the spruce type 
in the Lake Louise Flat has burned and presently the lichen growth is 
primarily secondary types, such as Stereocaulon spp., Cladonia gracilis, 
C. uncialis, Cetraria ·cucullata, and C. islandica. Isolated patches of 
the preferred lichens occur· (i.e, Cladonia arbuscula and C. rangiferina) 
usually in depressions of the polygons where they are unavailable during 
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the winter and also in protected sites under the shrubs. Skoog in 1961 
noted that a large group of caribou wintered in the Lake Louise flat in 
the winter of 1960-61. They fed extensively on the sedges protruding 
through the ice of the numerous ponds and sloughs and on the vegetation 
on muskrat pushups. This undoubtedly had a detrimental effect on the 
muskrat population on the Flat but was a source of vegetation that 
normally might be unavailable to caribou. 

Throughout the Nelchina range from the earlier studies in 1953 to 
those in 1970, the Group I lichens were usually encountered only in 
isolated, scattered locations where they had protection from grazing~ 
trampling or fire. The effects of fire have been spotty, and lichens 
occurring on a dense moss mat, which would be moist and resistant to 
burning, often were not burned. Frost polygons are characteristic of 
the Lake Louise Flat and lichen growth usually occurs on the top of the 
polygons which are slightly elevated; usually shrubs are less dense and 
the area is more exposed to grazing and trampling. These sites are 
usually the most severely damaged, Quite often adjacent to an elevated 
mound, luxuriant stands of lichens can be found in the border depressions. 
This is probably because of the increased moisture content and moisture 
retention by the moss cover and protection by the shrubs, Overall, the 
shrubs, particularly blueberry, cranberry, narrow-leaved Labrador tea~ 
shrub birch, and willows, were increasing at almost all stations that 
were examined. Several sites were underlain by permafrost, Sedges are 
usually a principal component of such a stand, although there has been 
very little indication of increase in the sedge cover at any of these 
stations. Observations indicate that the Nelchina herd has utilized 
sedges to a large extent but, unfortunately, only one or two of the 
stations are in representative stands and very little change ~n t~ 
sedge cover has occurred with either protection or left open to grazing. 
Apparently the sedges are quite able to withstand the current level of 
use. 

All stations are showing signs of recovery of the lichen growth 
after 14 or 15 years of total protection. The recovery is by lichen 
species that occurred at the time of building the exclosure. These in
clude Stereocaulon spp., Cladonia uncialis, .£• arbuscula and .£• tangi
ferina. There has been almost no recovery by Cladonia alpestris. Vecy 
likely ~· rangiferlE! and f· arbuscula should be considered climax for 
the Flat due to the intense frost action and use by large animals, both 
moose and caribou. Most stations showed a continued deterioration of 
the lichens outside of the exclosure with the lower level of use that 
has been made since the mid '50s. This is particularly true at Stations 
6, 7 and 8, which are at Corky and Harris Lakes, which are close to the 
the calving grounds. The caribou move through in large numbers annually 
across these stations. Deterioration of the total range has continued, 
especially the lichens, but also numerous moss pedestals are apparent at 
several of the stations. Total cover has been severely reduced and large 
amounts of bare ground are now exposed. Several of the stations are 
located in advantageous stands for studying recovery from fires, especially 
Station 10 at Betty Ann Lake which experienced a rather recent fire, This 
station showed that 6 to 15 years with total protection were required for 
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the first lichens to establish themselves. After 20 years, the primary 
species, such as Cladonia gracilis and several of the funnel-form 
Cladonias were still about the only lichens present. Some of the stations 
on an old burn that occurred in 1924 or before showed that the recovery 
by Cladonia arbuscula and c. rangiferina usually occurred within 30 to 
40 years following the fire. St~tion' 12 is a good example showing the 
relatively slow progress that has been made in 15 years of total pro
tection on an old burn. It appeared that recovery by the lichens had 
occurred within 30·years and that since that time, there had been very 
little change in the lichen cover or composition. The condition of 
lichens in the Lake Louise Flat would have to be considered poor as they 
are still deteriorating. Lichen recovery will require a minimum of 15 
years of total protection, which is unfeasible, since the caribou will 
likely be using the Flat in the future. Very likely moose will continue 
to be in the area and their movements will tend to retard improvement of 
the condition of lichens, as will frost action. The ~lat contains an 
abundance of sedge-forage and caribou are evidently utilizing this source 
to a large extent. Effort should be made in the future to more accurately 
determine the role of sedges in the winter diet of caribou because it is 
obvious that the Flat cannot be considered a major wintering site based 
on the condition of lichens. The recovery by lichens has made marked 
changes in the last four years and it appears that within the next lQ 
years, there will be very rapid changes in the condition and composition 
of lichens to a more nearly climax condition with total protection. These 
range stations will provide very valuable insights into lichen recovery 
within the next 10 years. An effort should be made to maintain them and 
particularly to strengthen the exclosures to minimize damage by moose and 
large caribou movements. 

Range Unit 14 - Sheep Creek 

This unit lies on the southwest corner of the Nelchina Range. It 
is bounded on the west by the Alaska Railroad, on the south by the 
Kashwitna River, and on the east and north by the Sheep and Talkeetna 
Rivers. There are 860 square miles in the unit, ~chis 4.9 percent 
of the total. About half, 54 percent, is below 3,000 feet and the 
altitude ranges from 800 feet to 8,000 feet. Table 80 shows that spruce 
and heath are the major vegetation types in the unit and approximately 
20 percent is bare ground, glacier or water. Snowfall, according to 
Skoog, is relatively heavy and persists late in the spring. 

Skoog (1968) stated that spruce, white birch, alder and bluejoint 
grass dominated the western half of the unit. Shrub birch, heath and 
meadow occurred in the higher elevations. There were ~o~~ good atands of 
forage lichens in the heath type, but overall they were not abundant, 
Sedges and grasses were numerous, however. There had not been any on-the
ground examinations of the vegetation and very little information was 
available. The area was only used minimally by the Nelchina herd. Es
sentially there was very little caribou use and Unit 14 was not of major 
importance to the Nelchina herd, 
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Table 80. Percent composition by vegetation 
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types in Unit #14. 

VEGETATION TYPES/TERRAIN CATEGORIES PERCENT 

1. Alder 5.0 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 3.1 

4. Bluejoint Grass (Calamagrostis) 1.3 

5. Shrub Birch 3.1 

6. Fescue Grass (Festuca) 

7. Heath 18.6 

8. Meadow (Sedge-Grass-Forb) 6.8 

9. Water Sedge (Carex aquatilis) 0.4 

10. Spruce 32.5 

11. White Birch 3.9 

12. Willow 4.4 

-------------------~~-------------------------------~--------~-------
13. Glacier 

14 • Bare Ground 

15. Water 
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Unit 15: Caribou Creek 
. ·:lui,: : S;::il:c • • • • · • . • Single Space ••• , • , • 91 

This unit is the southern limit of the Nelchina range. It is 
bounded on the west by the divide separating Granite Creek from Kings 
River and on the south by the Matanuska and Nelchina Rivers and on the 
east by the Little Nelchina, and on the north by Units 11 and 12. There 
are 1,250 square miles, which is 7.1 percent of the total Nelchina 
range. Sixty-five percent of it is above 3,000 feet with 22 percent 
above 5,000 feet, as it is characterized by steep mountains. 

The altitude ranges from 600 to 8»500 feet. Snow and winds are of 
moderate intensity. Table 81 shows that shrub birch, heath and spruce 
are the principal vegetation types; however, bare ground makes up 20 
percent of the unit due to the ruggedness of the mountains. Skoog (1959) 
stated that the eastern one-third contained excellent stands of climax 
or near climax lichens, predominantly Cladonia alpestris and f. rangi
ferina. ---

In 1953 one group of quadrats were examined along the Glenn Highway 
in this unit. These data are presented in Table 82, 

I 

Hanson described two stands in this unit near Eureka in his report 
in 1958 and they are included here, as there is little vegetative infor
mation for this unit. 

"Stand 37 was located on the upper gentle slope, of not over 
5 degrees, on top of a hill about a mile north of Eureka, at 
an altitude of about 3400 feet, Lat, 61°57', Long. 147°11 1

• 

Analysis was made on July 31, 1957, This stand appeared to 
be typical of many square miles in this part of the Caribou 
Range. This dense, medium tall Betula glandulosa stand is 
near the upper limit of the spruce. As-indicated by well 
decomposed stumps and charcoal under considerable accumulation 
of organic material, this site burned over many years ago. 
Trees before the fire were as much as 14 d.b.h, Occasional 
living white spruce, as tall as about 30 feet, were widely 
scattered. Betula glandulosa, cover 3,4, was usually about 
4 feet tall (2 .5-5 feet} • The shrubs were usually on fttUIUilocks, 
up to a foot high, consisting of lichens, mosses, and heath 
shrubs. These hummocks were separated by firm, apparently 
packed areas, l x 4 feet wide, which have a shorter cover of 
lichens a~d fewer heath shrubs than the hummocks. 

The organic horizon in the soil was 2.5 inches thick, 
The 2.5-4.0 inch layer consisted of organic material with 
considerable intermixed silt, The very dusky red color and 
pieces of charcoal indicated that it was the surface horizon 
at the time of the fire. The 4~10 inch layer was sand with 
very little silt and with scattered gravel and small stones. 
Below this to 25 inches was sand with stones and very much 
gravel. It was very wet at the bottom. The structure was 
loose throughout and the drainage was good to 22 inches. The 
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Table 81. Percent composition by vegetation types in Unit #15. 

VEGETATION TYPES/TERRAIN CATEGORIES 

1. Alder 

2. Aspen-Poplar 

3. Bog (Heath-Moss-Sedge) 

4. Bluejoint Grass (Calamagrostis) 

5. Shrub Birch 

6. Fescue Grass (Fes tuca) 

7. Heath 

8. Meadow (Sedge-Grass-Forb) 

9. Water Sedge (Carex aquatilis) 

10. Spruce 

11. White Birch 

12. Willow 

PERCENT 

1.9 

2.0 

0.3 

19.5 

3.3 

19.0 

4.5 

0.5 

16.2 

0.6 

7.7 
-----------------~~---~-~~~---~-----~-~-~~.-~~-~~~~~-~~~~-~-~ 
13. Glacier 2.5 

14. Bare Ground 20.9. 

15. Water 1,1 
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Table 82. Unit 15: Plant composition as determined by visual 
estimation of plant cover in meter-square quadrats, 1953. 

Species 

Date 
Total Quadrats 
Lichens: 

Foliose 
Fruticose 

· Woody: 
Arctostaphxlos alpina 
A. uva-ursi 
Betula nana ---Cassiope spp. 
Dryas spp. 
!_mpe trum nigrum 
Ledum spp. 
Picea spp. 
Potentilla fruticosa 
Rosa acicularis 
Salix spp. 
spirea beauverdiana 
Vaccinium uli&inosum 
V. vitis-idaea 

Sedge-Grass 
Herbs 
Moss 
Other: 
Equis~ spp. 

Bare 

o Occurrence - Percent of quadrats w/plant. 
d Average plant coverage (%) - based on all quadrats. 
t Trace • 
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Glenn Hi~hwax 
• d 0 

6/6-17/53 
60 

30 2 
82 29 

15 0.4 
5 2 

55 0.1 
5 0.7 

30 3 
60 11 
33 0,2 

2 t 
8 t 
5 t 

60 1 
3 t 

38 2 
60 3 
88 13 
82 2 
83 26 

8 1 
3 1 
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pH increased from 4.2 at 2.5-4.0 inches to 5.5 at 10-25 
inches. Roots were numerous at 0.0-2.5 inches and the working 
depth was at 14 inches. 

As seen in Table 83 the species composition was similar 
to that in Stand 17, Vaccinium uliginosum, up to 15 inches 
high, was much more abundant however. Ledum decumbens was 
up to 12 inches high. Empetrum nigrum and Vaccinium vitis
idaea were abundant. ~alamagrostis canadensis and Spiraea 
beauverdiana were scattered, and Festuca altaica was scarce. 

Lichens were very abundant, cover rating of 6 and height 
of 4-6 inches under the Betula, 1-3 inches between the shruba. 
The chief species were Cladonia rangiferina very common and 
very abundant, .f.· arbuscula abundant, c .. a;teestr~~ abundant, 
c. gracilis frequent, c. deformis infrequent, C. amaurocraea 
infrequent, c. coccifera scarce, Stereocaulon J?aschale fre~ 
quent between shrubs, Cetraria islandica· infrequent, Nephroma 
arcticum infrequent, Peltigera pulverulenta and !• aphthosa 
infrequent. The range condition was rated Excellent. The 
density and height of Betula did not appear to be sufficiently 
great to prevent use by caribou during the winter. At present 
only a few caribou bulls frequent this vicinity occasionally, 
Successionally this stand appears to be climax or near cl~. 
It does not seem likely that a spruce forest will develop here 
under present conditions, at least not for a very long time," 

"Stand 9: Fescue-Willow Connnunit;x: Stand 9, rich in forbs,, 
is located on the nearly level top of a large hill about 3 
miles north of Eureka: altitude 4250 feet, Lat. 61°58', 
Long. 147°14'. This stand is representative of extensive 
grassland areas in the southwestern part of the Nelchina 
Caribou Range. Shallow wet draws with an abundance of sedgea 
occur occasionally. Clumps of Salix pulchra, 2~ feet high, 
were scattered, The ten quadrats were located in the areas 
between the draws. 

The chief herbs were Festuca altaica, Artemisia arctica, 
Anemone narcissiflora interior, and Carex ag,uatilia.· The 
abundance of the last species seems to be related to the 
shallow water table. Heaths, mostly Vaccinium vitis-idaea 
and Empetrum nigrum were sparse, and Betula glandulosa very 
sparse. The total number of vascular species was 26 (Table 
84). 

Lichens, mosses, and debris formed a layer about 2 
inches thick over the surface, In the soil profile the 0-2 
inch layer consisted of dark reddish brown organic material; 
2~ inches, dark reddish gray loam with scattered small stones; 
4-19 inches, variable, dark gray brown to dark reddish brown 
gravelly loam. The profile was saturated throughout with 
water, seepage began at depth of 12 inches. The working depth 
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of the roots was at 15 inches. The pH at 2-4 inches was 4.8, 
at 4-19 inches 5.6. 

Mosses were moderately abundant; lichens very abundant, 
2-4 inches high. The area has been used very little by 
caribou, as indicated by the very few trails and droppings~ 
and the good condition of the lichens. Ground squirrels were 
absent, probably because of the shallow water table, but 
lemmings and meadow mice did occur. The range condition 
(winter, spring, or summer grazing) was Excellent." 

In 1959 a general ground reconnaissance was conducted in the Eureka 
area where a large portion of the Nelchina herd, up to about 10,000, had 
wintered during November to March the previous winter. At that time it 
appeared that heavy use was being made of the area, yet ~n the following 
August, the vegetation appeared to have only received light to moderate 
use. Skoog stated that broken branches of blueberry and shrub birch 
were common, and that tufts of the lichens and the moss mat were lying 
loose in some places. Caribou droppings were common, yet most of the 
lichen mat appeared undisturbed and an excellent stand of forage lichens 
remained. He was impressed by the relatively light use of the vegetation 
after the large number of animals had wintered there. He stated that the 
vegetation at that site was primarily shrub birch and contained good 
growth of lichens about 3 inches high with a ground cover of 50 to 75 
percent. The principal species included Cladonia alpestris; f. rangi
ferina, C. uncialis and Stereocaulon spp. Also a ground' t-econnaissance 
conducted along Hicks Creek drainage revealed that the major vegetation 
was shrub birch with large stands of meadow in the poorly drained areas. 
He stated that lichens were scarce for the most part, but occasional ex~ 
cellent growth of Cladonia arbuscula was found within the shruh birch 
stand. The area was primarily a summer range, but during the previous 
winter it had been used heavily. · 

Range Sta~ion 16: Mile 130.6, Glenn Highway, Spruce Type 

Station 16 is the only exclosure located in Unit 15 and it was 
constructed in 1960 and the first examination of the vegetation was in 
1962. 

It is at an elevation of 3,250 feet on a level slope. The vegetation 
was described in 1962 as "exclosure lies in a climax white spruce stand 

near timberline. Spruce are thinly scattered, 20~30 feet 
tall with a d.b.h. to 24 inches. Understory consist of 
medium 3-5 feet shrub birch, Salix pulchra, 3~4 feet common, 
as are heaths, blueberry, cranberry,' narro~leaved Labrador 
tea and crowberry. restuca altaica is abundant as well. 
Lichen cover is good, consl,ata mostly of Cladonia·alpestris, 
c. rangiferina and C. ~rbuscula of 3~ inches height. Group 
I lichens cover abo~t 60~75%'of' the ground. Stereocaulon ~s 
common in ·some of the open areas as is Cladonia uncialis ·, · 
usually located in scattered small clumps. Peltisera spp. 
are common with moss at the base of shrub birch.' rhere is · 
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very little disturbance to the lichen cover evident. The 
stand lies adjacent to a Fescue strip of about 30 x 300 
yards. Seems to be somewhat of a transition zone between 
the shrub birch and the Fescue. lt appeared that the Fescue 
might be invading on the basis of lichen cover. Lichens 
more nearly approached climax stage in the Fescue, whereas 
the birch has more species with Stereocaulon being a common 
one." 

This station was examined in 1971 and Table 85 shows the readings. 
There was no noticeable difference in the readings inside or outside of 
the exclosure. The exclosure is located in a dense shrub birch stand 
which restricts grazing use. Rowever, the more open areas have 
apparently been heavily grazed in the past as Stereocaulon spp. pre~ 
dominate. This area has been used in the past during the winter, but 
evidently the use is sporadic and restricted to the more open areas as 
snow accumulation would be deep near the shrubs. Lichens, both inside 
and outside the exclosure, are robust, dense and over 2" long. Grazing 
use was not evident at any of the quadrats; however, the Cladonia 
species appear to be replacing Stereocaulon in the dense shrub areas. 
This exclosure does not reflect 'the true winter use of Range Unit 15 
as it is located in a dense shrub stand and does not encompass the open 
areas. Several of the open areas outside show moderate effects of 
grazing use. 

The use by caribou takes place primarily during summer by large 
numbers of bulls and quite often large portions of the herd move through 
the eastern half in the fall and early winter. Only at periodic times 
have they wintered in large groups in this unit. There have been a 
couple of years when large groups have wintered in the unit, but it 
remains an excellent summer and winter range and Skoog considered it to 
have great potential in the Nelchina herd's ecology. From the limited 

\Vegetative studies conducted in this unit, apparently large quantities 
of good lichen forage remain, at least in the eastern portion of the 
unit. There has been only sporadic use, although it sometimes appears 
rather heavy and, as yet, only limited damage has been done to the 
lichen forage. 
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SUMMARY OF THE CARIBOU-RANGE RELATIONSHIPS OF THE NELCHINA RANGE 

In Canada, Scatter (1964, 1968) demonstrated the importance of fire 
in the ecology of lichens on caribou ranges. Skoog (1968) reported that 
up to 56 percent of the Lake Louise Flat had burned over the past several 
years which indicated that between fires and caribou use, lichens have 
little chance of full recovery in that particular unit. Kowever, most 
other units are not very susceptible to fire due to the rugged terrain 
which tends to contain most fires. Fires are of importance primarily in 
timbered regions (Units 7 and 13 principally). 

The lichens on tundra ranges are quick to react to any disturbance 
and the length of time required for their recovery is directly propor
tional to the degree of the disturbance (Palmer and Rouse, 1945), They 
found that on moist sites vascular plants, primarily cotton grass 
(Eriophorum spp,) were the first to invade. Kowever~ on the drier 
sites, shrubs recover the fastest. In the heath type recovery was rapid 
following light grazing, but slow with heavy grazing. They also found 
that a depleted lichen range under complete protection required £rPm 
20-40 years for restoration of the original density and height. Their 
work is substantiated by the fact that at Unalakleet in a heath type, 
total recovery of the original density of lichens has not occurred after 
33 years, becaufi.~ ~he !3hrubs have become diffict~lt:.to_:;:=R.~ (Pegau, 
1970b). Andreev (1954) also pointed out the slow recovery of lichens 
once they have been heavily utilized, Lichen growth is quite slow, 
usually a quarter an inch or less a year, (Andreev, 1954; Scatter, 1963; 
and Pegau, 1968). Skuncke (1969) remarked that Stereocaulon Easchale 
was more resistant to grazing because it has solid podetia as opposed to 
the hollow ones of Cladonia and is slightly more attached to the ground, 
often directly on stones or coarse sand, and is less easily dislodged by 
movements or grazing of animals. The protein content is higher in the 
Stereocaulons than most Cladonias (Skuncke, 1969; Scatter, 1965; 
Courtright, 1959; Tener, 1965). Although Stereocaulon spp. appear to be 
more resistant to trampling and possibly of better nutritional value, 
there has been very little information to indicate that they are g~azed 
substantially by caribou. Further investigations should be conducted to 
determine the role of the Stereocaulon spp. in the diet of the Nelc~na 
herd as they are one of the early'successional stages and recoverr 
usually is by Stereocaulon spp. on severely disturbed sites. - ---

There are several exclosures on reindeer ranges in Sweden on both 
summer and winter ranges. The exclosures have only been in for approxi
mately 15 years and some of the preliminary findings are that Cladonia 
alpestri_! will recover in 6 to 8 years if only the top inch is grazed 
(Skuncke, 1969). It was also noted that after fragmenting the lichens, 
no recovery was evident within 8 years, Grazing of all the liv±ng 
material precluded any recovery within 14 years, · 

The nutritional biology of caribou is of importance and has heen 
detailed extensively by Klein (1970a). He remarks that '\m~le rapid 

rates of growth, with high dietary protein requirements, 
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are characteristic of arctic ungulates during the brief 
polar summers, these animals enter a state of virtual 
physiological dormancy during the long winters. Even in 
captivity, when offered unlimited quantities of high 
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quality food, caribou voluntarily reduce their food intake 
as winter approaches, growth rates level off and metabolic 
rates drop to a relatively low level (McEwan and Wood, 1966). 
Winter dietary requirements for protein are therefore greatly 
reduced over the summer, and energy requirements from carbo
hydrates become of paramount importance in the diet to meet 
the needs of basal metabolism, locomotion and maintenance 
of body heat. These changes in requirements coincide with 
the change in availability from summer vegetation of high 
protein content to lichens of low protein and high starch 
content which are consumed during the winter." · 

With a wide div~rsity of habitats, a considerable range of nutri
tional plants are available throughout a prolonged period during the 
brief summer at which time the rapid rate of growth and body maintenance 
takes place. The caribou's feeding behavior enables them to select the 
highest quality forage available on the range. ~e.r.~.low .puplll.a.UQn 
den~~~y and the opportunity to range over wide areas, as pointed out by 
Klein (1970a), are essential to the well-being of caribou. His studies 
of the St. Matthew Island reindeer herd indicated that the drastic popu~ 
lation decline occurred after the population reached a level at which 
the animals were no longer able to select a high quality diet because of 
the high population density and consequent deterioration of the range. 

The Nelchina range contains a wide variety of habitats due to the 
diversity of terrain features and vegetation types. Skoog (1968) re
ported that "Extensive alpine areas (55% of range lies above timberline) 

provide the Nelchina caribou with excellent calving areas and 
nutritious forage year-round; wind swept terrain furnishes 
relief from the harassment of flies during summer and easy 
access to forage during winter. The belo~timberline areas 
contain adequate stands of Spruce, Bog, and Water Sedge vege~ 
tation for a continued high-plane of nutrition well into the 
winter. 

Of the 12 vegetation types designated, Shrub Birch, 
Heath, Meadow and Willow are of most importance, based on 
observed caribou usage; together, these four comprised about 
51% of the range vegetation (excluding the 18% of the range 
found to be glacier, rock, bare ground, and water}. Spruce 
comprises about 37% of the vegetation, and is of secondary 
importance to caribou, mostly for early~inter use. ~escue 

grass, Bog, and Water Sedge are important forage types, but 
limited in distribution, comprising of only 7% of the total. 
The remaining four types are of insignificant value to caribou. 
and comprise only 5% of the vegetation." 

Hanson (1958) reported that the northern portion of the Nelcbina 
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range was generally in good to excellent condition in regard to both 
lichens and vascular plants. There were a few areas in the vicinity of 
Tangle Lakes and 12-Mile Summit that the lichen range had deteriorated 
to fair condition, He felt at that time that the winter range was suf
ficiently large and in good enough condition for the population of the 
caribou that was present on the Nelchina range in 1957. 

Of the 15 range units, Unit 12 (Oshetna River) is the focal point 
of the Nelchina caribou herd. This is their principal calving and 
summering area. Unit 5 (Deadman Lake) is an important summering and 
occasional wintering 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. 

Units 1, 2 and 4 show the effects of increased winter use during the 
last 10 years. Originally they consisted primarily of climax stands of 
lichens; principally Cladonia alpestris, which started to deteriorate 
with 2 to 3 winters• use. The deterioration has been rapid and in some 
instances very dramatic over the 10-year period. 

Units 6, 8 and 9 also contain isolated areas of regressing range 
condition, particularly in the heath type that is available to winter 
grazing where the shrub cover is not sufficiently dense to provide pro~ 
tection to the lichens from grazing or movements of large animala, 

In Unit 13 (Lake Louise Flat) lichens continue to regress, although 
it has been used much less extensively than it had prior to the late •sos. 
This sporadic use is evidently sufficient to suppress lichen recovery 
and, in fact, there are some instances of deterioration of the vascular 
species as well. 

Skoog (1968) felt that in total, there was considerable winter 
forage, including sedges, available in almost all units, including the 
3 most heavily utilized, Units 5, 12 and 13. Several other units con~ 
tained excellent climax stands of lichens and the sedges were abundant 
in all alpine areas and as well as in several locations below timberline, 

From the exclosure studies.presented in this report and those of 
Hanson (1958) , and Skoog (1968) , it is apparent that the successional 
trend of the Nelchina range is towards a drier condition and subsequent 
increase in shrubs. The exclosure studies and the study of Palmer and 
Rouse (1945) show that use by caribou stimulates the growth of shrubs 
as the lichen cover is reduced, The shrubs have increased at almost all 
range stations on the Nelchina. Dwarf shrubs increase on tundra ranges 
and 1 once they become established, they are able to repress recovery of 
the fruticose lichens (Palmer and Rouse, 1945, and Pegau, 1970b). Crow~ 
berry and alpine bearberry are especially detrimental to lichens as they 
form mats through which lichens have a difficult time penetrating. They 
increase the value of a summer range but may be concluded to reduce the 
winter condition since,. to.date1 there has been no indication that shrubs 
are important in the Winter dle1:~.of c.a.clltpu, 
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At Unalakleet full recovery of the lichens in a heath type that had 
been overused had not occurred within 33 years as the shrubs continued to 

1 suppress the recovery of the lichen flora. The browse species appeared 

\
to have been stimulated by moderate grazing. In an alpine Dryas area 

,'within the heath type, recovery in a severely disturbed quadrat had not 
' occurred within 36 years. The only recovery that had occurred was from 
peripheral plants that were already in the area, particularly Dryas 
octopetala. 

On the Nelchina range, it is apparent that the recovery of the 
lichens that occurs usually consists of those species that were already 
on the site when the exclosures were established, There was some change 
in species composition, but normally the recovery has been primarily of 
those species already present at the time the areas were first protected, 

Skoog (1968) presents considerable data on historical and recent 
population size of the Nelchina caribou herd. Evidently the herd has 
been characterized by large scale fluctuations since its earliest re
corded his tory. They were at a. high in the mid l~§..Q9s followed by a low 
in the late 1800s and a rising population during the early 1900s. He 
states "A low_-p()int in numbers probably was reached during the ±:lit~ 1930s 
or early 1940s." Since 1955 more detailed estimates of population size 
have been obtained and show an increase in total numbers of animals from 
about 40,000 in 1955 to nearly 70,000 in 1962. In 1967 Hemming and Glenn 
reporte(f that the minimum population was from 61..:..66 ,000 caribou, which 
indicates either a stabilization of the herd or that previous counts were 
high or that the 1967 count was low. Another census is scheduled for the 
summer of 1971 which should determine which counts are accurate. Regard
less of which caunts prove to be valid, it is apparent that the Nelchina 
herd has continued to increase during the 1950s and early 1960s w!th 
possibly a leveling off in the late '60s. The increase in total numbers 
of the Nelchina herd has been accompanied with an expansion of the "normal" 
Nelchina range, especially during the winter. During the '60s the caribou 
have traditionally utilized a major portion of the Wrangell Mountains area 
as part of their wintering range. Areas that had previously been used, 
such as the Lake Louise Flat, now only receive sporadic use. Also during 
the early '60s, the caribou used the northwestern quarter of the Nelch!na 
range extensively, which had been virtually untouched by caribou for at 
least 20 or 30 years. 

Skoog's winter utilization studies show that the amount of area 
utilized during the winter is consistently low, seldom exceeding 9 per~ 
cent of the total area. The fact that caribou or reindeer only utilize 
small portions of their range during any one winter is further substant
iated by Makhaeva (1963) and Davydov (1958) in the Soviet Union. Yet, as 
previously mentioned, several parts of the Nelchina range have deteriorated. 
It becomes quite'apparent from several of the exclosures and the relatively 
light use during the winter, that trampling plays a very important role 
in affecting the vegetation. This is particularly noticeable in Units 1, 
2, 4 and 13. 

Palmer and Rouse (1945) stated "Trampling has a greater damaging 
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effect upon lichens than has grazing or even removal of the plant cover." 
This followed their extensive studies in several vegetation types of plant 
recovery following various degrees of simulated grazing. Some of the 
earliest investigations on the Nelchina range pointed out the fact that 
trampling constituted a major portion of the damage to lichens. Trampling 
becomes even more important as we realize that the Nelchina population is 
expanding, therefore, it will become of greater significance. Is it 
possible that the characteristic large population fluctuations of caribou 
have evolved with lichen recovery? Apparently even though the animals 
move out and utilize new areas, the continued sporadic use of used areas 
suppresses lichen growth and prevents restoration of the lichens. From 
the exclosure studies it appears that lichens on the Nelchina need almost 
total protection for lengthy periods of time (over 25 years?) to recover 
fully, yet it only takes 5 to 8 years of use to destroy climax lichen 
stands. The Nelchina caribou herd has been, and possibly still is, under
going the classic population dynamics of building up, expanding into new 
areas and then crashing. The range is continuing to deteriorate and in- · 

f'-\.dications are that th.e p.r .. es. ent. populatio·n·· .. levels of the Nelchina herd may 
,{:very well be i~~~-c-~~~ ... QLwb.~Lt:~i.£h~tl.~~!in.~.an.d, If such 

is the case, it is most important to -aetefiiiiii'e'the feasibility of other 
plants, particularly the sedges, being more heavily utilized during the 
winter. There are examples in Alaska of reindeer or caribou herds utilizing 
lichen poor ranges and remaining in good condition, (the Alaska Peninsula, 
Nunivak Island, Stuart Island, and the Kakaruk reindeer herd). The St. 
Matthew Island reindeer herd had apparently essentially destroyed their 
lichen range several years before the population crash (Klein, 1968}. 
On St. Matthew Island sedges and grasses increased with the increasing 
density of animals yet, at the time of the die-off, they appeared to be 
utilizing primarily crowberry. 

Skoog (1968) states that "There is some indication of "overgrazing" 
in some of the Range Units as noted above. During the past 
10 years, however, the Nelchina herd has been utilizing a 
number of wintering grounds, and even extending beyond the 
"normal" range boundaries. This shifting of range ... use cannot 
help but benefit the vegetation and I can foresee no problem 
with food shortages now or in the future." 

Skoog did not have the ·benefit of the most recent readings from the 
exclosures and was not aware of the deterioration of the range that had 
occurred in the last 5 years. I would agree with him that as long as 
there are new areas for the caribou herd to move into that possibly there 
would be no food shortages. However, the Nelchina range is a finite area 
and, sooner or later, the caribou could utilize the entire range. Apparently, 
at the present population level, the lichens are not going to recover. 
Therefore, unless the animals do shift to other plants during the winter, 
the range apparently cannot withstand the present number of animals. 
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RECOMMENDATIONS 

The history of caribou investigations on the Nelchina range points 
out that most range studies are going to be conducted by personnel who 
remain on the project for 3 to 5 years and often less. Considerable time 
has been spent at most exclosures, usually maintaining them, but there is 
a reluctance to do any examinations of the vegetation. Therefore, it is 
imperative that evaluation techniques be relatively simple so that a 
biologist with little range background can obtain valid vegetative data. 
It is recommended that photopoints be established for each quadrat at 
the exclosure st~tions and that color photographs, preferably stereo 
pairs, be taken, A reading of the meter square quadrat by the modified 
Rult-Sernander scale, which is quite simple, should be taken to supple
ment photographs. In the future anyone at a station could take the 
extra hour that would be required to take photographs of the permanent 
plots. The greatest expense involved is getting personnel to the station 
so an easy technique such as photographing the plots is recommended. 
These photographs can be compared with previous photos to ascertain what 
changes have occurred, plus the behavior of individual plants can be 
followed. 

Because the Nelchina herd is possibly overgrazing its range, it is 
imperative that an accurate determination of the diet of the animals be 
obtained. Micro-techniques are now available that apparently will enable 
the identification of the smallest fragments in the rumen and it should 
be tested on ranges of different conditions. The role of lichens should 
be determined. Are they necessarY for the survival of caribou? It is 
apparent that there are animals living on very poor lichen ranges in 
Alaska and elsewhere that appear to be in good condition. However, wjll 
a large population, such as the Nelchina herd, voluntarily change their 
diet to other plants, particularly vascular species such as sedges? This 
question is especially important for the management of the Nelchina herd 
because the vascular plants are a se~stage, whereas the lichens are 
a climax stage which requires a much longer time to reach than a lower 

L * • • • ••• •• 

I 
stage composed of vascular plants, which very likely have a higher 
average annual production. From the work of McEwan and Wood (1966) and, 
as reported by Klein (1970a), the winter diet is primarily a maintenance 
diet and the summer diet is most important for growth and preparation 

.,/1 for the winter. 
' 

The dwarf shrubs are increasing and it should be determined to what 
extent caribou will utilize them during the winter. The exclosure 
stations should be maintained and examined to determine the successional 
stages of· the vegetation on the Nelchina and its response to grazing. 
Most of the stations, particularly those establshed in 1960, are apparently 
at the stage where the greatest recovery is going to occur in the next 
few years within the exclosure. They will be very valuable in determining 
the status of the range and its response to caribou use. The recommenda
tions are delineated below: 

1. Delineate new range units to include areas now being u~ed dur~ng 
the winter, Vegetation surveys should be conducted in these ·units to 
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obtain basic vegetative data, 

2. Collect rumen samples and body condition measurements from caribou 
on ranges of different quality. Analyze for species composition of the 
diet and, if possible, basic nutritional quality. 

3. Establish several permanent quadrats, such as #32 and 33 where 
no fences are erected, but only a permanent location is marked. The 
vegetation in these permanent quadrats should be recorded by the use of 
photographs and with supplementary readings by the Hult-Sernander scale 
or preferably by estimating forage production. At similar sites, an 
examination of the vegetation by the caribou winter range condition and 
trend score card developed last year (Hemming and Pegau, 1970) should be 
conducted. 

4. Maintain all exclosures and reexamine the vegetation by photo
graphs and with supplementary reading of the Hult-Sernander scale, Fences 
should be strengthened to minimize damage by moose, caribou, and frost 
action, Reexamine all exclosures in 1975, At that time the entire Plot A 
and Plot B should be examined as presently the quadrats are located on 
the ends of each plot. Descriptions of the vegetation by 10 quadrat 
stands should be conducted if at all possible for Stations 1-39 to compare 
with Hanson's or Skoog's descriptions. 

5, Establish photopoints at all quadrats and stations. 

6. Construct about 4 more exclosures 
alpine areas, primarily in the heath typ~. 
winter when the exact sites that are being 
insure that the exclosurea will be located 
utilized. The exclosures should be larger 
1/2 acre would be ideal. 

on typical winter ranges in 
Select the sites during the 

grazed can be observed to 
in stands that are being 
than at present; a minimum of 

7. Establish exclosures in Unit 12 in more representative stands 
than the present stations to follow the effects of heavy use on vascular 
plants. 

8. A detailed file should be set up by range units and all vege
tative data from the range stations be placed together including readings 
and photographs and sightings of caribou near the exclosures, etc. Place 
all caribou dis.tribution information on a range unit basis and file by 
range units. Attempt to be as specific as possible as to exact areas 
being utilized, number of animals and length of time. 

9. Try to locate all missing photos, range data and herbarium 
specimens, 

10. Conduct vegetative surveys at the same locations sampled in 
1953, '54 and by Hanson to compare range condition over the past 15 
years which will supplement that data available from the exclosures, 
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