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FORWARD 

This final report of our research on forest succession and 
habitat management of the Kenai National Wildlife Refuge was 
prepared as two parts. The first is a manuscript which 
summarizes our findings; it was presented at the Second 
International Moose Symposium in Uppsala. Sweden and will be 
published in the proceedings of that symposium. The second part 
is an appendix which contains brief narratives about fires and 
habitat management in specific locations on the refuge, summaries 
of our data for each stand we sampled. and aerial photo overlays 
to assist in locating those stands. We provide the appendix in 
the hope that it will provide baseline data for others who study 
forest ecology on the refuge. 
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FOREST SUCCESSION, HABITAT MANAGEMENT, AND MOOSE ON THE KENAI 

NATIONAL WILDLIFE REFUGE 

John L. Oldemeyer, U.S. Fish and Wildlife Service, Denver Wildlife 

Research Center, 1300 Blue Spruce Drive, Ft. Collins, CO 80524 

Wayne L. Regelfn, U.S. Fish and Wildlife Service, Denver Wildlife 

Research Center, P. 0. Box 2800, Kenai, AK 99611 1 

ABSTRACT 

From 1974-1981, a study was conducted on the Kenai National 

Wildlife Refuge, Alaska to detenmine the response of spruce and 

moose forage (willow (Salix spp.), aspen (Populus tremuloides), and 

paper birch (Betula papyrifera)] to fire and habitat management. 

Vegetation was sampled in five ages of burns, in stands which were 

managed from 1956-1971, and in stands managed by LeTourneau tree 

crushers from 1974-1978. Density of browse in burns that were 8, 

13, and 30 years old was greater than in younger or older burns. In 

1 Present Address: Alaska Department of Fish and Game, 1300 

College Road, Fairbanks, AK 99701. 



stands managed before 1974, browse density was greater than spruce 

by 1.8-12:1 and ranged from 8,680 to 34,880 stems/ha. We sampled 

browse and spruce density before and four-years-after crushing in 

stands managed by LeTourneau tree crushers. Spruce density was 

reduced by 54-85% in the four areas managed. Density of browse 

increased significantly {P>0.95) in two of the areas and decreased 

significantly in one. We further compared browse density in stands 

8 to 30-years-old by soil phase on which they occurred. Greatest 

density of browse, especially willow, occurred on nearly level to 

rolling loamY soils. Greatest density of paper birch occurred on 

hilly to steep loamy soils. Aspen dominated stands occurring on 

moraines on gravelly soils; however, browse density was only 57% of 

that on the loamy soils. Density of browse on gravelly outwashes 

was about half that of the gravelly moraines indicating outwashes 

have low potential for management. 

INTRODUCTION 

Moose {Alces alces) have a circumpolar distribution throughout 

the northern boreal forest with a few southern extensions into 
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mountain valleys within the montane forest. Within this distribution they 

are creatures of the early stages of forest succession. Moose populations 

have increased in response to the increased availability of forage 

following fire, logging, and insect outbreaks {Peterson 1955, Dodds 1975, 

Brassard et al. 1975, Krefting 1975, Kelsall an Telfer 1975, LeResche et 

al. 1975, Peek 1975). Small populations of moose exist in mature forest 

areas by utilizing river valleys. These populations are capable of 



expanding rapidly following disturbance of the mature forest habitat 

(Simkin 1975, Bishop and Rausch 1975). 
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Although the moose population on the Kenai Peninsula followed the 

predictable pattern of a rapid increase following extensive wild fires in 

1926 and 1947, it gradually declined 20-25 years after the 1926 fire (Lutz 

1960, Spencer and Hakala 1964). The decline led managers of the Kenai 

National Wildlife Refuge, fonmerly Kenai National Moose Range, to initiate 

an innovative habitat management program in 1952. This program, a decline 

in the moose population after the 1947 burn, and a large fire in 1969 

spurred interest in research into the effects of habitat manipulation and 

moose/habitat relationships. In this paper, we quantitatively describe 

the patterns of forest succession on the Kenai National Wildlife Refuge 

(KNWR) following fire and mechanical disturbance. 

DESCRIPTION OF THE STUDY AREA 

The Kenai Peninsula is located in south-central Alaska. The 

23,310-km2 peninsula is bounded on the west by Cook Inlet, the east by 

Prince William Sound, and the south by the Gulf of Alaska. It is 

connected to the mainland on the north by a 17.7-km wide strip between 

Turnagain Arm and Passage Canal. 

The peninsula consists of two distinct physiographic areas. The Kenai 

Mountains on the eastern side of the Peninsula comprise 60' of the 

peninsula and rise to 2,000 m. Numerous glaciers and the Harding Icefield 

dominate the southern portion of the mountain range. The Kenai Lowlands 

cover the western side pf the peninsula. This plain varies in elevation 

from 15 to 100 m and is dotted with numerous lakes. The lowlands are 
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underlain by sediments of Tertiary age (Reiger et al. 1962) which are 

covered by thick glacial and alluvial deposits. Much of the Kenai lowland 

was covered by a large valley glacier that filled most of Cook Inlet. 

Strong winds off the retreating glaciers deposited a mantle of loess over 

the entire area which varies in thickness from a few centimeters to 

several meters. 

Both maritime and continental climatic patterns influence the 

peninsula. !he eastern coast has a warmt rainy maritime climate due to 

the influence of Prince William Sound. The western side has a colder, 

drier continental climate. The major difference between the two sides is 

in the amount of precipitation. The eastern coast receives an average of 

250 em per year while the western and central peninsula averages only 

46 em per year. Our work was done in the western half of the peninsula 

where precipitation is greatest in the summer and least during the 

winter. Snowfall averages 140 to 165 em over the wintert but is highly 

variable with accumulations averaging about 1 m. Temperatures are much 

more moderate than interior Alaska due to the coastal influence. Winter 

temperatures are seldom colder than -30° C, whereas summer temperatures 

rarely exceed 21° C. The west side has an average of 88 frost-free days 

per year (range: 67-133). 

About two-thirds of the KNWR is in the Kenai Lowlands. Forest 

vegetation is typical of interior boreal forests and contains a mixture of 

white spruce (Picea glauca), black spruce (!_. mariana)t aspen (Populus 

tremuloides), and paper birch (Betula papyrifera). White spruce is the 

climax species on well-drained soil, while black spruce dominates the 

poorly drained sites (Lutz 1956). Much of the forest cover is mixed 
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stands of white spruce, birch, and aspen which represent transitional 

stages toward a climax white spruce forest (Lutz 1956). Understory is 

sparse in the mature white spruce and mixed forests, usually consisting of 

twinflower (Linnaea borealis), high bushcranberry (Viburnum edule), and 

various lichens and mosses. Scattered areas have dense understory growth 

of rusty menziesia (Menziesia ferruginea) or devilsclub (Oplopanax 

horridus). About 50% of the lowland forest area is in early successional 

stages due to the fires in 1947 and 1969. Vegetation in regrowth areas 

varies considerably and its description was a major objective of our 

research. In general, the dominant woody vegetation is white and black 

spruce, paper birch, aspen, and willow (Salix spp.). 

Plant succession following fire on the KNWR has been similar to that 

described by Lutz (1956), Viereck (1973), and Rowe and Scotter (1973) for 

other boreal forests. The sequence of succession is complex and related 

to numerous factors, the most important being slope, aspect, permafrost, 

severity of burn, and prior vegetation. Forest succession on upland sites 

where white spruce is the climax species follows a general pattern 

throughout the ecotype. Initial reinvasion is usually by willow, fireweed 

(Epilobium angustifolium) and grasses. These species have light seeds 

that can be wind-blown for long distances. Depending on fire severity, 

regeneration from roots of aspen and paper birch can occur immediately. 

If a seed source is available, white spruce will invade within 1 or 2 

years, but seed crops do not usually occur annually. Well-drained south 

slopes are usually dominated by aspen and paper birch with pure stands of 

aspen on the drier sites and paper birch dominating cool, moist east and 

west-facing slopes. Black or white spruce eventually replace the hardwood 

stands, but the process may take over 100 years (Viereck 1973). 
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History of Wildfire on the Kenai Peninsula 

Fires on the Kenai Peninsula have been documented since about 1850. 

Evidence of earlier fires exist in the form of fire scarred trees and 

even-aged forest stands. Lutz (1960) reported charcoal was found in the 

soils of nearly all upland forest sites and speculated that they had been 

burned in the past. Although four large fires occurred on the Kenai 

lowlands from 1851 to 1900, little is known about them. lhese fires plus 

more recent fires in 1926, 1947, and 1969 (Fig. 1) have greatly influenced 

the forest communities that we know today. 

A fire in 1926 burned about 4,500 ha of mature mixed white spruce and 

paper birch near. the Kasilof Area. A second fire in 1926 burned 1,619 ha 

of mature white spruce forest near Slikok Lake. The area near Kasilof 

rapidly revegetated with paper birch, willow, and spruce. lhe smaller 

area produced good populations of paper birch, willow and aspen 

interspersed with spruce. Spencer and Bskala (1964) estimated the moose 

population increased from 2,200 in 1930 to 4,000 moose in 1936 as a result 

of abundant forage following the 1926 burns. 

In 1947 a large fire burned about 125,000 ha in the Kenai Lowlands 

from Skilak Lake northwesterly to the Swanson River. This fire burned in 

several habitat types and left numerous unburned stands of mature timber 

within the fire boundary. The variability in topography, fuel, and fire 

severity (the fire burned for 6 weeks) created a mosaic of vegetation 

types and was ideal for moose (LeResche et al. 1975). Revegetation 

following the fire was highly variable, ranging from pure aspen stands to 

mixed hardwood-spruce stands to pure black spruce regrowth. Today, the 
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paper birch-white spruce type is prevalent in the northern portion of the 

burn, whereas aspen is common in the Skilak Lake area. 

A fire in 1969 burned 34,800 ha in the west-central portion of the 

Kenai Peninsula (Fig. 1). This fire burned rapidly and was very hot 

leaving few unburned stands within its boundaries. The burned area began 

producing new moose forage rapidly following the fire; however, the wide 

expanses initially lacked hiding cover which apparently limited use by 

moose until about 1978. The area currently provides abundant forage and 

supports a dense moose population. 

Two smaller fires occurred in 1963 and 1974. A burn near Engineer 

Lake in 1963 covered 160 ha of mixed spruce-birch forest, part of which 

was in the 1949 burn. The fire in 1974 near Chickaloon River burned 1,530 

ha of mature spruce. 

History of Habitat Management of the Kenai Peninsula 

Active habitat management for moose began on the KNWR in 1956 because 

refuge managers realized the transitory nature of the 1947 burn would not 

indefinitely sustain stable moose populations. Several techniques of 

manipulation were employed to determine which produced the best results. 

They ranged from hand pulling of spruce to utilizing a bulldozer with 

various attachments. Between 1956 and 1968, 2,468 ha were manipulated, 

mostly in the 1926 burn near Slikok Lake. Unfortunately, few detailed 

records of the locations of the various treatments were kept. No 

vegetative measurements were made following the treatments (KNWR Annual 

Reports 1956-70), apparently because most of the methods produced such an 

abundance of moose forage that a formal evaluation was not deemed 

necessary. 



In 1969, the KNWR purchased 3 LeTourneau2 tree crushers. These 

40-ton, self-propelled machines can knock down mature trees but are most 

effective in sera! stands that are 20-40 years old where they roll over 

and break off at ground level the woody vegetation. 

Between 1975 and 1978, 2,710 ha were crushed at four locations: 

Willow Ia.ke on the Swan Ia.ke Road, areas surrounding the Moose Research 

Center, Watson Lake along the Sterling Highway, and areas along the 

Mystery Creek Road. All crushing was done in the winter except for 

research plots at the Moose Research Center (HR.C) and near the pipeline 

access road. 

METHODS 

Stands of 1-3 ha in size with uniform vegetation and topography were 

selected from aerial photographs for study. Several stands were sampled 

within each major successional stage from newly crushed stands to those 

over 80 years old. 

In each stand we recorded topography, aspect, slope, and elevation. 

8 

Vegetation was sampled at 25 random points where a 1- x 5-m plot was 

established. All stems of paper birch, willow, aspen, white spruce, and 

black spruce over 40 em in height that were rooted within the plot were 

counted. Height was measured on the individual of each of these species 

nearest the lower left~nd corner of the plot. If mature timber was 

present, its basal area was estimated at each sample point with a cruzall 

2 Use of trade names does not constitute endorsement by the Fish and 

Wildlife Service. 
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(BAFlO). A 2- x 5-dm subplot was established in the same corner and 

canopy coverage of all species was estimated and placed into 1 of 7 cover 

classes: 0, >0-5, 5-20, 21-40, 41-60, 61-80, and 81-10~. Vegetation 

within or overhanging the subplot was clipped; aspen, willow, birch, and 

mountain cranberry (Vaccinium vitis-idaea) were placed into separate 

bags. Spruce was not clipped. Plant material less than 1.2 em diameter 

on the birch, aspen, and willow plants measured for height were clipped, 

dried, and weighed for biomass estimates. Stems with a larger diameter 

were not considered to be moose food. 

Comparisons of means among areas or between years were conducted with 

analysis of variance. Null hypotheses were rejected at P<0.05. Plant 

names follow Viereck and Little (1972) •• 

RESULTS AND DISCUSSION 

Mature stands 

Vegetation was sampled in 294 stands on the KNWR from 1975 to 1981. 

Fifty-three stands were sampled in mature forests and separated into four 

broad forest types: black spruce, white spruce, mixed spruce-hardwoods, 

and hardwood forest. Density of browse (aspen, will, and paper birch} was 

highly variable with willows having the highest density of any browse 

species in all forest types except those dominated by aspen (Table 1). 

The average height of willows, paper birch, and aspen shrubs was less than 

60 em in all types. This indicates that browsing was heavy on the sparse 

forage biomass produced in the mature forest areas. The average browse 

density was. 7,600 plants/ha in the white spruce forest type. This was the 

highest density for mature stands, but a low to moderate density compared 

to seral stands. 
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The biomass of individual browse species in the mature forest was 

low. Individual willow averaged 6.6 g of moose food while paper birch 

averaged 16.7 g, and aspen 2.4 g/plant. These average weights are much 

less than production in any other successional stage (Table 2), except for 

the area along the Mystery Creek Road in the 1947 Burn. 

Regrowth stands following fire 

We sampled 135 regrowth stands in 6 age classes: 3, 8, 13, 30, 50, 

and 77 years since being burned. The large burn in 1947 was the most 

intensively sampled (92 stands) because of its size and importance to 

moose. We sampled 29 stands in the 1969 burn, whereas the other burned 

areas were sampled less intensively (Table 3). 

Browse density was greatest in burns that were 8, 13, and 30 years 

old. Browse density in the 1969 burn (8 years old) was nearly 19,000 

plants/ha, while spruce density was less than 90 plants/ha. The stands in 

the 1969 burn were dominated by paper birch but significant amounts of 

willow and aspen also occurred (Table 3). Browse production averaged 

1,338 kg/ha and the average weight/plant was high, 84 g/plant for paper 

birch, 43 g and 36 g/plant for willow and aspen, respectively (Table 2). 

Browse density in the 1947 burn (30 yrs old) was relatively high 

(12,077 stems/ha), but spruce density was 8,681 plants/ha (Table 3). 

Paper birch was the dominant browse species but aspen and willow comprised 

a greater proportion of browse than in the 1969 burn. Plant height in the 

1947 burn was nearly double the 1969 burn; however, the average biomass 

per plant was less in the 1947 burn (442 kg/ha). This is due to long term 

heaVY browsing pressure in the 1947 burn. 
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Browse density decreased and spruce density increased as succession 

advanced. In stands measured 50 years after burning the density of browse 

was similar to spruce density, and in 77-year-old stands the spruce 

density exceeded browse density by 23:1. In mature stands, spruce density 

continued to exceed browse density but the rates were reduced to 1.6:1. 

Browse biomass averaged 52 kg/ha in the mature stands. The changes in 

browse density and biomass were probably due to the increase in overstory 

cover which reduced sunlight penetration to the forest floor. 

Because we sampled 92 stands in the 1947 burn, we were able to 

separate them into four geographic locations for comparing density. 

Density and biomass production of browse varied greatly among locations 

(Tables 2 and 3). Highest production occurred in the Moose Research 

Center (MRC) area, but the Skilak loop area was also productive. The 

MYstery Creek Road area had a low density of browse and little biomass 

production. 

Mountain cranberry, fireweed, and prickly rose (Rosa acicularis} are 

seasonally iq>ortant food sources for moose. Mountain cranberry is often 

destroyed or severely damaged by fire and seems to have greatest canopy 

cover and production in areas not dominated by spruce overstory (Oldemeyer 

and Seemel 1976). Highest biomass production, canopy coverage, and 

frequency of occurrence of mountain cranberry occurred in the 1947 burn 

(Tables 2 and 4). While old growth forests also had high amounts of 

mountain cranberry, stands less than 13 years old contained little. 

The frequency of occurrence of fireweed was high (over 23t) in all 

stands including mature forest except the dense spruce areas near 

Chickaloon Creek (77-year-old stand). However, canopy cover was low 

(Table 4) and little forage was produced because the plants were small. 
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Prickly rose is an early seral stage plant that is also important to 

moose. Its frequency of occurrence and canopy cover were generally low in 

all areas (Table 4). 

Habitat Management by Mechanical Methods - pre 1974 

Habitat management before 1974 on the KNWR was concentrated in three 

broad locations: Slikok Lake, Mystery Creek Road, and Swanson River 

Road. Of the 41 sites we sampled in those locations during 1976-1978, 25 

were located at Slikok Lake. Browse density was greater than spruce by 

12:1 at Slikok Lake, by 4.7:1 on the Swanson River Road, and by 1.8:1 at 

Mystery Creek (Table 3). Willow density at Slikok Lake was 

26,960 stemslha, the highest of any area we have sampled on the KNWR. 

Fireweed cover in the Slikok Lake area was highest of the three areas 

(Table 4). Along the Swanson River Road, aspen density (9,767 stems/ha) 

was the greatest of the three locations. Willow density was relatively 

high (7 ,600 stems/ha) but birch density was low (133 stems/ha). The 

vegetation in the crushed area along the Mystery Creek Road was similar to 

vegetation in the 1947 burn at that location with aspen the dominant 

species (7,640 stems/ha) and low density of willow and paper birch. As 

with other parts of the 1947 burn along the Mystery Creek Road, coverage 

of mountain cranberry was high (13%). Density of spruce in all three 

areas was lower than in adjacent burns (Table 3). Comparing spruce 

density in the 1947 burn with adjacent crushed areas, it was reduced most 

along the Swanson River Road (by 85%) and least along the Mystery Creek 

Road (by 15%). 

Habitat Management by Mechanical Methods - post 1974 

Four areas were mechanically disturbed by LeTourneau tree crushers 

from 1974-1978 (Oldemeyer and Regelin 1979). Approximately 445 ha of 

mature and regrowth stands were crushed near Willow lake on the Swan Lake 
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Road during winter 1974-1975. lhis area was burned in the 1947 fire and 

the area was interspersed with stands of mature white spruce, paper birch, 

and aspen. During winter 1975-1976, 525 ha were crushed adjacent to and 

south of the Moose Research Center. Our sample stands were located in 

seral stands of the 1947 burn. During the winters of 1976-1977 and 

1977-1978, 1, 740 ha were crushed north of the Sterling Highway along the 

Mystery Creek Road and on the adjacent upland east of Watson Lake. Most 

of the crushing occurred in the 1947 burn; however, some stands which were 

mechanically disturbed during the 1960's along the Mystery Creek Road were 

also crushed. 

Density of total browse increased at Willow and Watson Lakes after 

crushing (Table 3). At the Moose Research Center, density of browse 

before crushing (20,469 stems/ha) was not statistically different from 

that 4 years after crushing (11,786 stems/ha). At Mystery Creek, density 

of browse 4 years after crushing (2,800 stems/ha) was significantly lower 

than before crushing (5,265 stems/ha). 

Individually, density of paper birch, aspen, and willow did not differ 

significantly four years after crushing from before crushing at any of the 

four crushed areas (Table 3). At Willow Lake there were numerical 

increases in density of paper birch (28%), aspen (233%), and willow 

(89%). Of the four areas studied, this area seemed to respond best to 

crushing. At the Moose Research Center, paper birch and willow densities 

four years after crushing were 41% and 58% of precrushing densities, while 

aspen increased by 210%. Birch density after crushing at Watson Lake was 

similar to before crushing, but aspen and willow increased by 58% and 60%, 

respectively. Density of aspen and willow after crushing were 51% and 

46%, respectively, of precrushing density along the Mystery Creek Road. 



'lhis area responded least to tree crushing and results were similar to 

those observed after fire. 
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Biomass of paper birch, willow, and aspen followed patterns similar to 

density in the four crushed locations. It was highest at Willow Lake 

(401 kg/ha) and at the Moose Research Center (4 78 kg/ha) and was lower at 

Watson lake (223 kg/ha) and Mystery Creek Road (74 kg/ha). Paper birch 

provided greatest biomass at Moose Research Center (351 kg/ha) and least 

at Mystery Creek Road (5 kg/ha). Willow biomass was greatest at Willow 

Lake (55 kg/ha), but similar at the other three locations. Aspen biomass 

was greatest at watson lake (147 kg/ha) and least at Mystery Creek Road 

(43 kg/ha). 

' Crushing influenced canopy coverage of understory plants which are of 

value as moose forage (Table 4). Mountain cranberry cover increased at 

Willow and Watson lakes, but did not change along the Mystery Creek Road. 

Pre-crushing cover of understory plants was not estimated at the Moose 

Research Center. Mountain cranberry cover at Watson Lake (24%) was the 

highest of any area we have sampled on the KNWR. Cover of fireweed, which 

is an invader of disturbed sites in the boreal forest, increased at two of 

the three locations where it was measured before and after crushing, 

probably in response to increased light at the ground level and to soil 

disturbance. Prickly rose was common only at Willow Lake and there 

maintained its precrushing level of cover. Lupine was common only along 

the Mystery Creek Road and at Watson Lake, and cover increased 

considerably at both locations where it was <1% before crushing and 

exceeded 4% after crushing. 

One objective of the tree crusher program was to decrease density of 

spruce and thus competition for light and nutrients. In the four areas 
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crushed from 1974-1978, spruce density was decreased by an average of 69% 

with a range of 54-85% (Table 3). Greatest decrease in spruce density was 

at Willow Lake and MRC. At Mystery Creek average pre-crushing height of 

spruce was lowest of the four areas and the decrease in density least. We 

suspect that these short spruces were bent over during the crushing but 

not broken or killed. Crushing seemed to be most effective at reducing 

spruce density when the spruce was >2 m tall. 

Several factors influence our evaluation of the tree crusher program. 

We selected a broad variety of sites for study, thus we would expect large 

differences in results. 'lhese occurred and are reflected in the high 

standard errors shown in Table 3. While we would expect sprouting and 

suckering of browse species from rootstocks soon after crushing, a full 

evaluation of response to crushing is a long-term process, like that of 

fire. We would expect to obtain browse seedlings in the crushed stands 

and our four-year evaluation was too soon to measure seedling densities. 

Plant-Soil Relationships 

To tie together our data on moose forage as affected by fire and 

mechanical disturbance, we evaluated forage from the standpoint of soils. 

Our study areas consisted of three phases of the Typic Cryorthod soil 

association (Rieger et al. 1979). '!he SOl phase is a loamy texture soil 

occurring on nearly level to rolling topography. This phase is located in 

the western portion of the KNWR and includes our study sites at Slikok, 

Coal Creek, and Brown's Lakes and the western portion of the 1969 burn. 

The S02 phase is a loamy texture soil occurring on hilly to steep 

topography. '!his phase occurs in the central portion of the northern KNWR 

and consists of "hilly moraines interspersed with many lakes and poorly 

drained muskeg" (Rieger et al. 1979, p. 156). It includes our study sites 
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along the Swanson River and Swan Lake Roads and those around the MRC. The 

SOS soil phase has a very gravelly texture and occurs on hilly to steep 

sites. This phase is located adjacent to and west of the Kenai Mountains 

and occupies moraines and outwash associated with the mountains. On the 

hills and plains, the thin mantled soils are formed over very gravelly 

glacial drifts. This area includes our study sites along the Mystery 

Creek Road and those near Watson, Engineer, and Skilak Lakes •. 

We divided the vegetation of the older regrowth stands (i.e. those 

disturbed from 1947-1969 and thus 8-30 years old) into groups based upon 

the soil phases (Table 5, Fig. 2). We further divided the SOS phase into 

two groups based on topography. One group consisted of those sites along 

the Mystery Creek Road, an area of outwash topography adjacent to the 

mountains. The other group consisted of moraines around the lakes 

described as occurring within the S05 phase. In comparing the vegetation 

within these S05 subdivisions, we found few differences in the forage 

production. Although density of birch, aspen, and willow were greater on 

the moraines around the lakes, differences were not statistically 

significant. Average height of aspen and willow and canopy coverage of 

mountain cranberry were significantly greater near the lakes than along 

the Mystery Creek Road. 

Vegetation differed greatly between the two loamy phases (Table 5). 

SOl is characterized by a significantly greater occurrence of white spruce 

and density of willow and total browse than the more hilly S02 phase. On 

the other hand, the sites in the S02 soil phase are characterized by a 

significantly greater density of paper birch and black spruce. We would 

expect that the more level sites would retain soil moisture longer, 

enhancing growing conditions for willow. On the hilly sites in S02, the 
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soils would dry out faster than in the SOl phase, but because of their 

loamY texture, they would still provide the soil moisture conditions that 

favor paper birch. 

The two loamY phases were compared to the sites in the moraine 

subdivision of S05, since that subdivision represented the best browse 

conditions in the S05 phase. Density and frequency of willow and paper 

birch and frequency of white spruce were significantly greater in the 

loamy soils than in the S05 soils while density, frequency, and height of 

aspen and frequency of black spruce, lupine, and mountain cranberry were 

greater in the soils within the S05 phase. 

In summar.y, our separation of the 1947 burn into four locations only 

demonstrated that browse populations which have undergone the same 

disturbance can vary greatly among locations. In general, our analysis of 

stands which were disturbed by LeTourneau tree crushers shows that the 

browse species dominating the stands before disturbance will dominate the 

stand afterward; however, density and composition of browse populations 

will vary by locations. We have gained a clearer understanding of why 

these populations var.y among locations by evaluating them with respect to 

the soils on which they occur. Thus, the outwashes of the Kenai Mountains 

produced the sparsest browse stands we sampled. The stands in the 

moraine-dominated gravelly soils produced the densest stands of aspen and 

greatest coverage of mountain cranberr.y. Farther west and north in the 

hilly to steep loamy soils, browse and spruce became denser 

{>25,000 stems/ha) and black spruce and paper birch dominated the 

stands. At the western edge of the KNWR, in the level to hilly loamy 

soils, stem density was >28,000/ha of which only 101 were spruce. 

Willow dominates this soil phase; however, relative density of paper birch 

is 23.5%, indicating its importance in the stands. 
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SUMMARY 

Potential exists for managing wildlife habitat on the KNWR using three 

methods: prescribed burning, logging, and LeTourneau tree crushers. Each has 

advantages and disadvantages. Prescribed burning provides a rapid return of 

nutrients to the soil, and when it is properly applied, can be selective for 

burn intensity and species burned. Because prescribed burning has not been 

widely used in Alaska, considerable practice will be required to attain the 

desired results. Logging is more controllable than prescribed burning. 

Boundaries may be more precisely defined, seed trees may be retained in the 

stand, damage to the soil surface may be controlled due to the season of 

logging and rehabilitation practices, and by developing the program properly, 

individual stands of timber may be left uncut to provide cover and seed 

trees. When the economy is suitable, logging is probably the least expensive 

form of habitat management. Tree crushers have almost identical advantages to 

logging. Disadvantages are their lack of safety and speed when crushing 

mature stands of timber. Tree crushers are most efficient in pole size and 

smaller stands. 

One of the most frequent questions asked about a habitat management 

project is what size and shape it should be. Unfortunately, no one has 

completely answered the question with respect to moose or most other 

wildlife. Peek et al. (1976) made recommendations for moose habitat 

management with respect to logging. lbese include managing in township-sized 

blocks with the following proportions of age classes: 1) cutovers less than 

20 years old, 4Q-50% of the total area; 2) Spruce-fir , 5-15%; 3) Aspen-paper 

birch over 20 years old and water 55-35%. 

We (Oldemeyer and Regelin 1980) made recommendations regarding habitat 

management by tree crushers in Alaska. We emphasized three factors: "1) the 
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area crushed must not be so small that it is easily over-browsed by moose, 

2) the width of crushing should be narrow enough to insure seeding for 

regeneration, and 3) the browse-spruce ratio (before crushing) for the entire 

area should be greater than 4:1". 

By merging these ideas and our more recent findings we make the following 

recommendations: 

1. Manage large areas. Peek et al. (1976) suggested township-sized areas 

and Oldemeyer and Regelin (1980) discussed the advantages of large 

areas over small areas. If a lOQ-year rotation period were 

established, then approximately 2,000 ha units would be available per 

year for habitat management on the KNWR. We view 2,000 ha as a 

minimum size because moose are attracted to areas with abundant 

regrowth vegetation and can overutilize browse on smaller-sized areas. 

2. Within the management unit, intersperse disturbed areas with 

undisturbed areas leaving approximately 40% undisturbed for cover. 

LeResche et al. (1975) described the interspersion of habitats within 

the 1947 burn and emphasized their importance to moose. In a logging 

program, maximum interspersion and improved aesthetic appeal may be 

accomplished by checkerboard logging small clearcut blocks (Thomas et 

al. 1979). In a tree crushing program, interspersion may be 

accomplished by leaving mature stands and steep side hills uncrushed. 

Logging and crushing may be used to develop fire breaks for prescribed 

burns which would provide an additional degree of diversity of 

habitats. 

3. The value of a managed area within a management unit is influenced by 

its width. To maximize browse production in a poorly-stocked seral 

stand surrounded by abundant paper birch and aspen seed trees, we 
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would keep widths less than 200m. This is about half the distance 

paper birch and aspen would deposit wind-blown seeds (Zasada 1971}. 

In well-stocked stands, we would expect to see abundant regeneration 

by root suckers and sprouts regardless of width of managed areas. In 

an earlier paper (Oldemeyer and Regelin 1980}, we reported somewhat 

uniform use by moose of tree crushed areas 600 m wide. In an area 

where the maximum distance to an edge is 300 m from the center, we now 

speculate that moose use of browse would be lighter than where the 

maximum distance is 100-200 m. Lighter use would allow individual 

plants to develop healthy root systems and would probably allow those 

plants to better withstand browsing pressure. From a practical 

standpoint, if steep sidehills and mature timber stands are not 

disturbed, then the width of a managed area will probably be less than 

600 m. For maximum benefit to moose, with respect to diversity of 

food and cover, we would not manage areas with widths greater than 

600 m. 

Desired results in plant response can be predicted to a certain extent by 

where habitat management is planned. 

1. To obtain dense stands of browse dominated by willow, management 

practices should be conducted on level to rolling loamy soils (SOl} of 

the Typic Cryorthod soil association. 

2. To obtain relatively dense browse stands dominated by paper birch, 

management practices should be conducted on hilly to steep sites (S02) 

in the Typic C~orthod soil association. 

3. The best sites for regrowth of aspen and for production of mountain 

cranberry are in the moraines in the S05 phase of the Typic C~orthod 

soil association. 
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The third recommendation is based on our subjective division of the SOS phase 

into outwash and moraine features of topography. The outwashes are least 

likely to provide high density browse stands. On the other hand, total browse 

production in the moraines of the S05 phase was over twice that in the outwash 

areas of the SOS soi 1 phase and over half that of the S02 soil phase. We do 

not recommend further habitat management in the outwash topography along the 

Mystery Creek Road f n the S05 phase. 
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Table 1. Density (stems/ha) of shrubs and saplings and basal area (m2fha) of overstory in 4 mature forest 
types sampled on the Kenai National Wildlife Refuge from 1974-1979. 

Picea mariana Picea glauca Populus tremuloides Salix spp. Betula papyrifera 

Basal Basal Basal Basal 
Type (no. stands) area Density area Density area Density Density area Density 

-Black spruce (5) X 63 5,320 4 360 4 200 1,520 <1 <1 
s.e • 3.5 1,491 1.8 117 2.9 155 524 <0.5 <1 . 
-White spruce (5) X 7 680 59 840 7 1,400 6,200 7 <1 
s.e. 4.4 320 7.8 279 3.8 716 3,259 3.1 <1 

Mixed spruce- X 1 124 33 614 4 407 503 44 <1 
hardwoods (29) s.e. 0.5 59 2.9 146 2.3 183 257 3.2 <1 

Hardwoods (14) X 1 200 18 343 28 2,100 157 61 <1 
s.e. 0.5 117 3.2 146 9.7 751 143 8.2 <1 

1'\) 
.p. 



Table 2. Biomass of plants in Daubenmire quadrats (g/m2 (s.e.)] and of individual shrubs [g/plant (s.e.)], Kenai 
National Wildlife Refuge, 1977-1981. 

Old 1947 1969 
growth Burn Burn 

Age of stands (yrs) 90+ 30 10 

Daubenmire quadrats 

Number of plots 1,369 724 148 
Forbs 3.9 (0.1) 0.9 (0.1) 3.6 (0.3) 
Grasses 23.9 (1.4) 3.2 (0.3) 30.0 (4.1) 
Shrubs* 58.6 (3.2) 73.8 (4.4) 45.4 (9.7) 

Vaccinium vitis-idaea 8.8 (0.8) 94.7 (5.3) 

Plant weights 

Number of plots 521 399 148 
Populus tremuloides 2.4 (0.3) 42.7 (4.5) 35.9 (3.8) 
~spp. 6.6 (0.5 31.8 (1.8) 43.2 (4.9) 
Betula ]!2Irifera 16.7 (1.3) 29.1 (2.8) 84.2 (9.1) 

* Shrubs includes all species except spruce. 

Crushed Mystery 
Post-1974 Creek Road 

4 30 

518 275 
3.3 (0.2) 1.1 (0.1) 
8.3 (1.0) 5.5 (0.6) 

83.8 (4.3) 9.1 (2.1) 

100.3 (6.2) 

518 275 
22.9 (1.0) 1.3 (0. 7) 
40.2 (2.3) 2.6 (1.7) 
33.1 (2.7) 0.4 (0.3) 

1947 Burn 

Skilak 
Loop 

30 

324 
0.9 (0.1) 
1.6 (0 .4) 

142.1 (7.5) 

324 
30.6 (8.9) 
9.9 (4.0) 

30.6 (6.3) 

Moose 
Research 
Center 

30 

100 
0.4 (0.1) 
0.9 (0.2) 

30.5 (6.8) 

76.6 (10.1) 

100 
2.4 (1.6) 
3.4 (1. 7) 

61.0 (23.8) 

1'\) 
U'1 
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Table 3. Density {stems/ha [s.e.])of shrubs and saplings in seral stands on the Kenai National Wildlife Refuge, 
1974-1981. 

No. Age Picea P. Populus Salix Betula 
Disturbance/location stands {years) mariana siauca tremuloides spp. papyrifera 

Burns 

Chickaloon River 2 3 0 0 200 {200) 800 {200) 0 
1969 Burn 29 8 41 {21) 41 {23) 1,062 {355) 3,621 {973) 14,303 {3,377) 
Engineer Lake 2 13 600 {600) 0 17,000 {4,400) 4,900 {1,900) 1,900 {700) 
1947 Burn 92 30 7,561 {654) 1,112 {334) 2,929 {457) 2,314 {409) 6,834 {1,000) 
Slikok Lake 7 50 800 {430) 4,686 {1,377) 343 {343) 4,771 {1,727) 1,086 {296) 
Chickaloon River 2 77 12,800 {2,067) 50 {50) 50 {50) 500 {500) 0 

1947 Burn 

Mystery Creek Road 20 30 5,620 {761) 50 {32) 3,560 {825 550 {98) 1,080 (459) 
Skilak Loop 32 30 6,956 {904) 763 {489) 5,150 {1,055) 1,806 {387) 2,519 {766) 
Moose Research Center 35 30 8,491 {1,280) 1,874 {727) 577 {154) 3,349 {958) 15,166 {1,823) 
Swanson River Road 5 30 14,200 {3,752) 1,440 {906) 1,880 {809) 4,220 {1,097) 520 {326) 

Mechanical Disturbance-Pre 1974 

Slikok Lake 25 lD-16 688 (234) 2,136 {500) 2,224 {424) 26,960 {5,003) 5,696 (1,413) 
Swanson River Road 6 15 2,167 {894) 1,500 {767) 9,767 {1,663) 7,600 {1,966) 133 {84) 
Mystery Creek Road 10 16 4,800 {988) 40 {27) 7,640 {2,250) 600 {278) 440 (213) 

Mechanical Disturbance - Post 1974 

Willow Lake 10 3D-90 7,272 {2,795)1 1,472 {671) 2,024 {1,002) 8,152 (2,338) 
Willow Lake 10 4 1,752 {667) 4' 915 { 1' 584) 3,832 {1,511) 10,448 (2,205) 
Moose Research Center 7 30 6,454 {2,526) 1,183 {597) 1,743 {569) 17,543 {5,808) 
Moose Research Center 7 4 1,542 {562) 3,623 {2,839) 1,017 {123) 7,146 (2,070) 
Watson Lake 8 3Q-90 8,731 (2,707) 3,909 {1,136) 823 (331) 1,857 {822) 
Watson Lake 7 4 4,742 (1,567) 6,000 (1,506) 1,457 (593) 486 (370) 
Mystery Creek Road 7 16-30 6,220 {1,129) 4,100 (1,317) 1,045 {322) 120 (66) 
Mystery Creek Road 6 4 2,867 {548) 2,100 {888) 500 {86) 200 (73) 

-
1 Spruces were lumped into Picea spp. 

N 
0'1 



. . "" . - . ... . . . 
Table 4. Canopy coverage (%) of understory plants important as moose forage, Kenai National Wildlife 
Refuge, 1974-1981. At Moose Research Center, pre-disturbance cover of understory plants was not 
estimated. 

No. Age Rosa LuEinus EJ!ilobium Vaccinium 
Disturbance/area stands (years) acicularis arcticus angustifolium vi tis-idaea 

Mature stands 

Black spruce type 5 <0.5 <0.5 1 (0.8) 7 (0.8) 
White spruce type 5 <0.5 0 2 (0.8) 3 (0.9) 
Mixed spruce-hardwoods type 29 2 (0.4) <0.5 1 (0.3) 2 (0.6) 
Hardwoods type 14 2 (0.5) <0.5 1 (0.4) 4 (1.3) 

Burns 

Chickaloon River 2 3 0 1 (0.6) 2 (0.6) 3 (2.5) 
1969 Burn 29 8 <0.5 <0.5 6 (2.3) 1 (0.2) 
Engineer Lake 2 13 0 5 (0.1) 3 (0.5) 2 (0.8) 
1947 Burn 93 30 1 (0.3) <0.5 2 (0.1) 12 (0.8) 
Slikok Lake 7 50 <0.5 0 3 (0.8) 6 (1.0) 
Chickaloon River 4 77 0 0 <0.5 6 (2.1) 

1947 Burn 

Mystery Creek Road 20 30 0 1 (0.2) 1 (0.1) 12 (0.8) 
Skilak Loop 32 30 1 (0.5) 1 (0.3) 2 (0.2) 15 (1.5) 
Moose Research Center 35 30 1 (0.3) <0.5 2 (0.3) 9 (1.1) 
Swanson River Road 5 30 0 <0.5 2 (0.6) 6 (0.3) 

Mechanical Disturbance-Pre 1974 

Slikok Lake 25 lQ-16 1 (0.5) 1 (0.4) 6 (0.7) 4 (0.3) 
Swanson River Road 6 15 <0.5 <0.5 3 (0.4) 4 (1.1) 
Mystery Creek Road 10 16 0 1 (0.2) 1 (0.1) 13 (0.9) 

Mechanical Disturbance-Post 1974 

Willow Lake 10 3Q-90 2 (1.3) 0 2 (1.8) 7 (6.4) 
Willow Lake 10 4 2 (2.0) 0 6 (1.9) 7 (4.1) 
Moose Research Center 7 4 2 (2.0) 0 5 (2.7) 12 (4.9) 
Watson Lake 8 30-90 0 <0.5 1 (0.5) 13 (4.5) 
Watson Lake 7 4 0 8 (5.0) 3 (1.4) 24 (8.9) 
Mystery Creek Road 7 16-30 0 1 (0.8) 1 (0.3) 13 (3.3) 
Mystery Creek Road 6 4 0 4 (2.1) 1 (0.3) 13 (5.3) 

N ....., 



Table 5. 
Refuge. 

Density (stems/ha) of shrubs and samplings by Typic Cryorthod soil phase on the Kenai National Wildlife 
These stands include burns and crushing since 1969. 

No. P:lcea 
Soil phase stands mariana 

-
SOl-loamy on nearly 45 X 1,000 
level to rolling s.e. 394 
topography 

-S02-loamy on hilly 62 X 6,158 
to steep topography s.e. 957 

-S05-gravelly on hilly 36 X 5,878 
to steep topography s.e. 709 
near ou twa shes -S05-gravelly on hilly 32 X 6,319 
to steep topography s.e. 891 
near moraines 

P. Populus 
slauca tremuloides 

1,929 2,258 
408 526 

1,329 1,516 
430 395 

44 4,117 
20 865 

763 5,531 
484 1,087 

Salix 
spp. 

17,178 
3,249 

3,626 
666 

572 
105 

2,044 
416 

Betula 
2aEz:rifera 

6,004 
1,285 

12,784 
1,821 

722 
268 

2,631 
759 

N 
C) 



. Figure 1. Locations of major fires on Kenai National Wildlife Refuge, 
Alaska. 
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Figure 2. Soil phases of the Typic C~orthod Soil association on the 
northern Kenai National Wildlife Refuge. 
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APPENDIX 
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INTRODUCTION TO THE APPENDIX 

This appendix provides summary data of vegetation and soils 
found in 244 stands at 16 locations on the Kenai National 
Wildlife Refuge. Within each location, we provide a brief 
narrative of disturbance, summary data for the stands in that 
location, and aPrial photo overlays which show the locations of 
the stands. 

The following information was recorded for each stand we 
sampled: 
1. Location, 
2. Plot number, 
3. Photo number - this refers to aerial photo numbers on file at 

the refuge, 
4. Type - a subjective evaluation of the vegetative type based 

on dominance of individual species of trees (in mature 
stands) or of shrubs (in seral stands). 

5. Disturbance, 
6. Aspect, 
7. Elevation, 
8. Year surveyed, 
9. Topography, 
10. Basal area of mature trees - methods are described in 

the manuscript, 
11. Shrub data -methods are described in the manuscript, 
12. Herbaceous understory data - methods are described in the 

manuscript, and 
13. Soils data - taken the first time the stand was surveyed. 

a. Thickness - the width of the 'A' and 'B' horizons, 
b. pH- determined with a pH meter in a SO g soil:SO ml 

distilled water paste, 
c. Rock and debris - that which did not pass through a 

2 mm sieve - as a percentage of the total sample, 
d. Sand, silt, and clay - determined by the hydrometer 

method, 
e. Mineral elements - presented in parts per million. 

Determinations made by Dr. Arthur Flynn, Cleveland 
Clinic, Cleveland, Ohio, 

f. Depth to the 'C' horizon is made from ground surface. 



33 

CHICKALOON RIVER 

The areas we surveyed in the vicinity of the Chickaloon 
River are dominated by black spruce. Two fires have occurred in 
the area during this century: one of about 800 ha around 1900 and 
a second of 1,530 ha in 1974. Stands 1 and 3 were located in the 
older burn and stands 6 and 8 were located in the 1974 burn. The 
remaining stands were located in mature black spruce forest. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River 
PHOTO NUMBER: KMS 37A21 TYPE: Black Spruce 
DISTURBANCE: Chickaloon River Fire 1900 

PLOT NUMBER: CR-01 

ASPECT: 214 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 152 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 19.3(35.8) 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Salix spp. 
Cornua canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Frequency 
(%) 

0 
96 

0 
0 
0 

84 
92 

Stems/ha 
(x(s.d.)) 

0 
10640 (8098) 

0 
0 
0 

Frequency 
~%) 

56 
100 

28 
08 
04 
76 
48 
36 

100 
44 
52 
68 

Height in 
em. (s.d.) 

0 
204.5(149.6) 

0 
33.5 (22.8) 

0 

Heights 
measured 

0 
25 

0 
6 
0 

Canopy cover 
[x(s.d.~] 
1.8 (2.6) 

68.7(28.2) 
1.2 (2.6) 
0.2 (0.7) 
0. 1 (0.5) 
2.7 (3.1) 
3.1 (6.5) 
4.3 (7.2) 
8.4 (6.7) 
1.1 ( 1. 3) 
1.7 (2.6) 

16.1(22.6) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris (7.) 
Sand (?.) 

Silt (7.) 

Clay CO 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 

K 
Fe 
Pb 
Co 
Cr 
Xi 
p 

~ 

B 
Cd 

"A" Horizon 

6 
4.4 
o.s 

70.6 
25.5 

3.9 
12.2 
9.0 

92.0 
1.4 

187.0 
63.0 

163.5 
34.2 
0.9 
0.3 
0.2 

40. 1 
0.0 
o.o 
6.0 
0. 1 

Depth to 
"B" Horizon "C" Horizon 

24 40 
5.2 
5.9 

75.7 
1 9. 1 
5.2 

18.8 
9.3 

94.0 
2.3 

134.0 
82.5 

127.0 
38.6 

2.2 
0. 1 
0.5 

36.3 
o.o 
o.o 
4.6 
0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-02 
PHOTO NUMBER: KMS 37A21 TYPE: Mature Black Spruce 
DISTURBANCE: None for past 90 years 
ASPECT: 210 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (a.d.)) 
Picea glauca 0.1 (2.0) 
Picea mariana 13.9(37.2) 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

seecies ~%~ [x~s.d.)] em. ~-.d.~ measured 
Picea glauca 08 160 (553) 257.0(164.1) 2 
Picea mariana 80 7280 (6605) 119.9(109.0) 25 
Populus tremuloides 0 0 0 0 
Sa.l ix spp. 20 480 (1045) 58.2 (42.0) 24 
Betula papyrifera 0 0 0 0 
Empetrum nigrum 84 
Ledum spp. 64 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

seecies (%2 [x~s.d.~] 
Lycopodium spp. 40 1.0 (1.2) 
Lycopodium annotinum 08 0.2 (0.7) 
Sphagnum 10 35.5(27.7) 
Picea aariana 12 1.8 (6.0) 
Epilobium angustifolium 04 0.3 (0.8) 
Corn us canadensis 60 2.3 (3.3) 
Empetrum nigrum 40 4.4 (8.7) 
Ledum spp. 28 3.8 ( 5. 6) 
Arctostaphylos uva-ursi 0 0. 1 (0.5) 
Vaccinium vitis-idaea 100 7.7 ( 5 .1) 
Cladonia spp. 64 4.7(10.2) 
Cladonia rangiferina 60 2.7 (3.9) 
Peltigera spp. 88 14.3(13.3) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B tt Horizon "C" Horizon 

Thickness (em) 8 37 S4 
pH 4. 1 5.7 
Rock and Debris uo 1.3 9.3 
Sand co 72.3 72.8 
Silt (%) 22.4 20.2 
Clay (7.) 5.4 7.0 
Zn 9. 1 16.6 
Cu 12.6 10.6 
Mg 96.0 94.5 
Mn 1.8 1.9 
Ca 165.0 132.5 
X a 60.0 63.0 
}( 105.5 111. 5 
Fe 29.5 35.5 
Pb 2.6 1 • 3 
Co 0. 1 0.2 
Cr 0.3 0. 1 
Xi 81. 2 59.6 
p o.o 0.0 
!' o.o o.o 
B 1 • 2 6.7 
Cd 0. 1 0. 1 



36 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-03 
PHOTO NUMBER: KMS 37A21 TYPE: Black Spruce 
DISTURBANCE: Chickaloon River Fire 1900 
ASPECT: 188 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 20.8(41.2) 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Heiaht in Heights 

S2ecies ~%) [x~s.d.2J em. (s.d.2 measured 
Picea glauca 0 0 0 0 
Picea mariana 92 10800 (7616) 194.9(307.5) 25 
Populus tremuloides 0 0 0 0 
Salix spp. 0 0 0 0 
Betula papyrifera 0 0 0 0 
Empetrum nigrum 68 
Ledum spp. 72 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x~s.d.21 
Lycopodium spp. 32 0.8 ( 1. 2) 
Sphagnum 100 83.7(17.6) 
Picea mariana 12 1.7 (3.4) 
Gramineae 04 0. 1 (0.5) 
Cornua canadensis 76 2.7 (3.1) 
Empetrum nigrum 20 1.7 (4.1) 
Ledum spp. 24 2.5 (4.6) 
Vaccinium vitis-idaea 100 10. 1 (4.4) 
Cladonia spp. 24 1.7 (6.0) 
Cladonia rangiferina 28 1.9 (6.0) 
Peltigera spp. 84 6.9(10.2) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand 00 
Silt on 
Clay (i.) 

Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 

Fe 
Pb 
Co 
Cr 
Xi 
p 

N 
B 

Cd 

"A" 

(7.) 

Horizon "B" 

6 
3.8 
0. 1 

69.2 
24.8 

5.9 
15.0 
14.7 
92.0 

1.6 
116.0 

75.5 
123.0 
46.3 

3.4 
0.2 
0.3 

37.0 
0.0 
0.0 
3.3 
0.2 

Horizon 

20 
5.0 
2.0 

74.8 
18.5 
6.7 

11.6 
10.3 
93.0 

1 • 6 
181.0 
68.0 

155.0 
40.4 

2.4 
0.3 
0. 1 

3 5. 5 
o.o 
o.o 
2.5 
0.6 

Depth to 
"C" Horizon 

30 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-04 
PHOTO NUMBER: KMS 37A21 TYPE: Mature Black Spruce 
DISTURBANCE: None for past 90 years 
ASPECT: 195 degrees ELEVATION: 152 aeters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0.1 (2.0) 
Picea mariana 12.2(31.5) 
Populus tremuloides 1.5(12.2) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S2ecies ~%~ [x(s.d.~] em. ~ •• d. 2 measured 
Pice a glauca 0 0 0 0 
Picea mariana 88 10080 (7560) 104.1(108.4) 25 
Populus tremuloides 12 240 (663) 50.9 (36.2) 17 
Salix app. 16 320 (748) 42.1 (20.1) 19 
Betula papyrifera 0 0 0 0 
Empetrum nigrum 32 
Ledum spp. 20 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x~s.d.~J 
Lycopodium spp. 48 1.2 ( 1. 3) 
Lycopodium annotinum 16 0.4 (0.9) 
Sphagnum 100 36.2(27.9) 
Picea mariana 16 1.0 (2.6) 
Gramineae 12 0.3 (0.8) 
Salix spp. 04 0. 1 (0.5) 
Epilobium angustifolium 04 0. 1 (0.5) 
Cornua canadensis 68 1.8 ( 1.1) 
Empetrum nigrum 20 2.8(10.2) 
Ledum spp. 08 0.3 (0.8) 
Vaccinium vitis-idaea 100 7.5 ( 8. 1) 
Cladonia spp. 52 4.8(17.8) 
Cladonia rangiferina 80 3.2 (3.6) 
Peltigera spp. 88 14.1(15.0) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand (7.) 

Silt (in 
Clay (7.) 

Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
8 

Cd 

(/.) 

tt A tt Horizon 

8 
3.8 
o.o 

7 1 • 5 
23.8 
4.8 

18. 3 
26.5 
96.0 

1.3 
135.0 
62.0 

143.0 
36.5 

2.2 
0. 1 
0.6 

26.6 
0.0 
o.o 
7.9 
0.2 

Depth to 
"B" Horizon "C" Horizon 

36 50 
5.2 
2. 1 

73.7 
19.7 
6.6 

16.5 
14.8 
94.0 

3.9 
149.5 
68.0 

157.0 
38.2 
6.6 
0.2 
0.5 

28.3 
0.0 
o.o 
3.0 
0.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-05 
PHOTO NUMBER: KMS 37A19 TYPE: Black Spruce 
DISTURBANCE: Chickaloon River Fire 1900 
ASPECT: 42 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (a.d.)] 
Picea glauca 0 
Picea mariana 4.9(16.2) 
Populus tremuloides 0.5 (4.1) 
Betula papyrifera 0.2 (2.8) 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%~ 
Picea glauca 0 
Picea mariana 84 
Populus tremuloides 08 
Salix spp. 60 
Betula papyrifera 0 
Empetrum nigrum 20 
Ledum spp. 100 
Vaccinium spp. 08 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Pice a mariana 
Gramineae 
Salix spp. 
Geocaulon lividum 
Cornua canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stems/ha Height in Heights 
[x~s.d.)] em. ~s.d.) measured 

0 0 0 
10880(10521) 114.7 (92.5) 25 

240 (879) 35.1 (13.8) 10 
2000 (2082) 58.1 (22.7) 25 

0 57.0 (0.0) 1 

Frequency Canopy cover 
~%~ [x~s.d.)] 

20 0.5 ( 1. 0) 
04 0. 1 (0.5) 

100 22.6(24.4) 
04 0.2 (0.7) 

·o4 0.4 (0.9) 
04 0.5 (2.5) 
04 0. 1 (0.5) 
36 1.0 ( 1. 2) 
08 0.2 (0.7) 
92 7.9(10.1) 
04 0.1 (0.5) 

100 6. 1 (4.9) 
36 1.3 (2.6) 
56 3.7 (6.7) 
96 17.7(16.0) 



SOIL SURVEY: 

Thickness (em) 

pH 
Rock and Debris 
Sand on 
Silt o:> 
Clay (%) 
Zn 
Cu 
Mg 
Mn 
Ca 
~a 

K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 
Cd 

"A" Horizon 

6 
4.0 

(/.) 8.8 
69.6 
23.8 
6.6 

13.2 
1 6. 5 
94.0 
3.4 

206.0 
70.0 

160.0 
32.6 

1.5 
0.2 
0.:?. 

2 5. 2 
0.0 
o.o 
6.8 
0. 1 

Depth to 
'' B tt Horizon "C" Horizon 

38 53 
5.0 
1 • 5 

78.5 
17.0 

4.5 
12.6 
1 2. 5 
92.5 

3.2 
213.0 
63.0 

125.0 
38.5 
3.3 
0.2 
0.2 

30.6 
o.o 
o.o 
5.3 
0.3 



VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-06 
PHOTO NUMBER: KMS 37A19 TYPE: Thin Browse 
DISTURBANCE: Chickaloon River Fire 1974 
ASPECT: 32 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (a.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix app. 
Betula papyrifera 
Ledum app. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Epilobium angustifolium 
Cornua canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Peltigera spp. 

0 
0 

16 
28 

0 
72 
04 

Stems/ha 
[x(s.d.)] 

0 
0 

400 (1000) 
960 (1743) 

0 

Frequency 
~%~ 

68 
60 
16 

0 
40 
36 
08 
08 
04 

Height in Heights 
em. (s.d.) measured 

0 0 
0 0 

43.8 (15.5) 21 
43.0 (10.3) 25 

0 0 

Canopy cover 
[x~s.d.)J 
2.5 (3.2) 
1.9 (2.5) 
0.7 (1 • 1 ) 
0. 1 (0.5) 
2.4 (4.0) 
1.8 (3.4) 
0.3 (0.8) 
0.2 (0.7) 
0. 1 (0.5) 



SOIL SCRVEY: 

"A" Horizon "8" Horizon 
Depth to 
"C" Horizon 

3 36 Thickness (em) 42 
pH 4.0 5.3 
Rock and Debris 4.0 2.8 
Sand en 72. 1 77.5 
Silt <:o 2 1 • ;4 1 5 • 1 
Clay (i.) 6.4 7.4 
Zn 9.6 13.2 
Cu 10.2 19.6 
Mg 94.0 96.0 
Mn 3.6 1.8 
Ca 1 1 1 • 0 181.0 
Na 60.5 52.0 
K 134.5 128.0 
Fe 45.3 27.0 
Pb 2.8 4.4 
Co 0. 1 0.2 
Cr 0.6 0.3 
Ni 16.0 70.7 
p o.o o.o 
N o.o 0.0 
8 5.6 6.3 
Cd 0.3 0.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-07 
PHOTO NUMBER: KMS 37A19 TYPE: Black Spruce 
DISTURBANCE: Chickaloon River Fire 1900 
ASPECT: 14 degrees ELEVATION: 183 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

{square meters/hectare 
0 

13.1(27.6) 
0 
0 

(s.d.)) 

Species 
Frequency 

(%) 
Stems/ha 

[x(s.d.)] 
Height in 
em. (s.d.) 

Heights 
•easured 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Salix spp. 
Cor nus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

08 
100 

0 
0 
0 

96 

160 (553) 
19040(11137) 

0 
0 
0 

Frequency 
~:q 

52 
100 

28 
0 

. 04 
16 
52 

100 
44 
68 

100 

252.4 (81.6) 
185.9(128.4) 

0 
25.0 (9.4) 

0 

Canopy 

5 
25 

0 
14 

0 

cover 
[x(s.d.~J 
1.3 (1. 3) 

50.4(27.1) 
1.2 ( l. 3) 

0. 1 (0.5) 
0. 1 (0.5) 
0.4 (0.9) 
5.4 (5.5) 
7.2 (6.8) 
1. 9 (3.4) 
2.9 (3.8) 

29.8(28.6) 



SOIL SURVEY: 

Thickness (em) 

pH 
Rock and Debris 
Sand (%) 
Silt (?.) 

Clay PO 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
N' • 1 

p 

N 
B 
Cd 

"A" Horizon 

4 
4.3 

(%) 8.9 
76.9 
1 7 • 1 
6. 1 

26.9 
8.4 

93.0 
1.7 

219.0 
73.5 

192.0 
30.6 
3.9 
0.2 
0.8 

40.6 
0.0 
o.o 
3.4 
0.2 

Depth to 
"8" Horizon "C" Ho::-izon 

19 25 
5 • 1 

18.2 
82.9 
10.0 

7 • 1 
19.3 
16.6 

.97.0 
1.2 

163.0 
69.0 

l-48.0 
46.5 
3.2 
0.2 
0. 1 

39.3 
0.0 
o.o 
3.5 
0.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Chickaloon River PLOT NUMBER: CR-08 
PHOTO NUMBER: KMS 37Al9 TYPE: Thin Browse 
DISTURBANCE: Chickaloon River Fire 1974 
ASPECT: 28 degrees ELEVATION: 183 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%2 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Salix spp. 16 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea glauca 
Gramineae 
Salix •PP• 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Peltigera spp. 

Stems/ha Height in Heights 
[x~s.d.)) em. (s.d.) measured 

0 0 0 
0 472.0 (0.0) 1 
0 14.3 (8.1) 3 

640 (1705) 36.5 (18.8) 88 
0 0 0 

Frequency Canopy cover 
(%) [x(s.d.)) 

44 1.5 (2.6) 
32 3 • 1 ( 1 0 • 1 ) 
12 0.3 (0.8) 
12 0.6 ( 1. 1) 
04 0.2 (0.7) 
04 1 • 1 (3.5) 
16 1 • 2 (2.6) 
68 5. 7 (5.8) 
16 1.5 (3.5) 
88 5.0 (4.8) 
04 0. 1 (0.5) 



SOIL S'CRVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand no 
Silt co 
Clay on 
Zn 
Cu 
Mg 
Mn 
Ca 
X a 
K 
Fe 
Pb 
Co 
Cr 
x· l. 
p 

X 
B 
Cd 

"A" Horizon 

3 
3.8 
5.6 

78.9 
1 6. 1 
5.0 
8. 1 

1 2 • 3 
94.0 

1.4 
147.0 
64.5 

1 7 B. 0 
48.2 
6.6 
0.3 
0.6 

34.2 
o.o 
o.o 
3.8 
0.6 

Depth to 
"B., Horizon tt C II Horizon 

24 34 
6.4 
o.s 

78.1 
1 5 • 5 
6.4 

13.7 
15.9 
96.0 

1.2 
163.5 

57.5 
100.5 

3 7. 1 
5.3 
0.2 
0.3 

26.0 
o.o 
o.o 
6.2 
0.5 
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SLIKOK LAKE 

In 1926, a wild fire burned about 1,619 ha of white spruce 
forest in the region around Slikok Lake. In 1961. the refuge 
began management programs to reduce spruce densities and to 
encourage growth of browse species. During a period of eight 
years, over 1900 ha were treated with a variety of equipment. 
During the first three years, D-8 tractors were used with 
Crossville blades, Crossville rakes, Rome blades, Fleco-roller 
choppers. and straight and angled blades as attachments. During 
the following years, only the Fleco-roller choppers were used as 
attachments. Unfortunately, the records detailing where the 
attachments were used and the year that a particular area was 
disturbed were lost. Thus we cannot key our survey stands to a 
particular year or method of disturbance. Stands 4, 18 0 20, 
24,and 35 were located in mature forest types. Stands 2, 6, 9 0 

15. 22. 26. and 30were located in the 1926 burn. All other 
stands were mechanically disturbed. Willow is the dominant. 
browse plant in the Slikok area; however, an occassional stand is 
dominated by paper birch. High browse densities have long been 
the rule at Slikok Lake. The 1967 KNWR narrative reported that 
the area was one of the best early winter moose habitats because 
of its high density of moose forage. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-01 
PHOTO NUMBER: KMS 20A13 TYPE: Seral Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 110 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea g1auca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(4) 
Picea glauca 
Picea mariana 
Populus tremu1oides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gramineae 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Pe1tigera spp. 
Debris 

08 
96 
40 

100 
0 

28 
24 
48 
36 

Stems/ha 
[ x( s. d.)] 
320 (1240) 

13920 (9440) 
1120 (1620) 

66160(49220) 
0 

Frequency 
(4) 

100 
100 

12 
80 
~6 
32 
92 
04 
04 
72 
20 
72 
36 

Height in Heights 
em. (s.d.) measured 
103.0 (36.8) 2 
126.4 (67.0) 24 
60.6 (30.1) 10 
40.6 (26.4) 25 

0 0 

Canopy cover 
[x(s.d.)l 
8.3 (8.1) 

43.0(24.9) 
0.3 (0.8) 
3.3 (3.6) 
1 • 6 (3.5) 
1.2 (2.6) 
5.1 (4.8) 
0. 1 (0.5) 
0. 1 (0.5) 
4.2 (4.9) 
0.5 ( 1 • 0) 

10.2(10.4) 
1.0 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) s 38 51 
pH lt.3 s • 1 
Rock and Debris (%) 0. 1 3.3 
Sand (%) 78.1 76.9 
Silt (%) 17.it 18.2 
Clay (%) 4.S 4.9 
Zn 8.3 83.2 
Cu 23.1 28.5 
Mg 180.0 1063.1 
Mn 0.2 6.2 
Ca 12.0 <1.0 
Na 553.6 61.2 
K 133.4 287.6 
Fe 2265.0 9892.8 
Pb <O.l 4.2 
Co t 0.2 
Cr <0.1 <0.1 
Ni 84.7 69.4 
p o.o o.o 
N o.o o.o 
B o.o o.o 

• 
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VEGETATION SURVEY ON KE~AI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-02 
PHOTO NUMBER: KMS 20Al3 TYPE: Seral Willow 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 340 degrees ELEVATIO~: 76 meters 
YEAR SURVEYED: 19i5 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 

Picea glauca 65 
Picea mariana 08 
Populus tremuloides 0 
Salix spp. 24 
Betula papyrifera 48 
Spiraea beauverdiana 04 
Sorbus scopulina 16 
Empetrum nigrum 12 
Menziesia ferruginea 08 
Viburnum edule 20 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pretense 
Gymnocarpium dryopteris 
Gramineae 
Listera cordata 
Geocaulon lividum 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
C1adonia spp. 
Peltigera spp. 

Stems/ha 
( x( s. d.) 1 
4200 (4660) 

400 (1240) 
0 

13800(15660) 
1800 (3060) 

Frequency 
p:> 

72 
36 
96 
28 
56 
48 
12 
60 
40 
36 
44 
96 
12 
08 

100 
40 
96 
12 
56 

Height in Heights 
em. (s.d.) measured 
238.0(115.3) 22 

58.0 (4.2) 2 
0 0 

61. 8 (17.2) 25 
70.1 (30.1) 22 

Canopy cover 
[ x( s. d.)] 
2.6 ( 3 • 2 ) 
1 • 3 (2.6) 

67.8(29.6) 
0.7 ( 1. 2) 
3.4 (4.8) 
1 • 3 ( 1. 3) 

0.3 (0.8) 
3.6 ( 4. 7) 
1.8 (3.4) 
1 • 4 ( 1. 3) 
4.5 (5. 2) 
9.0 ( 8. 1 ) 
0.3 (0.8) 
0. 2 ( 0. 7) 
7. 3 ( 5 • 1 ) 
1 • 0 ( 1. 3) 
6.0 (5.0) 
0.3 (0.8) 
2.2 ( 3. 3) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (cm) 3 70 80 
I 

pH 4o3 5o4 
Rock and Debris (%) Oo3 1.1 
Sand (%) 71.2 70 0 1 
Silt (%) 25.0 23o1 
Clay (%) 3o8 6o8 
Zn 24o8 45o5 
Cu 29o3 24o9 
Mg 193o5 948o7 
Mn 1.1 8o8 
Ca 20o0 <1.0 
Na 557o5 107.7 
K 273o8 220o5 
Fe 223o1 10230o0 
Pb 9.2 <O. 1 
Co t Oo6 
Cr <Oo1 <O. 1 
Ni 81 0 5 82o9 
p OoO OoO 
N OoO OoO 
8 OoO OoO 



47 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-03 
PHOTO NUMBER: KMS 20A13 TYPE: Seral Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 30 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Spiraea beauverdiana 
Sorbus scopulina 
Empetrum nigrum 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rubus idaeus 
Epilobium angustifolium 
Cornu& canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

(i.) 

80 
0 

32 
92 
40 
08 
12 
04 
20 
04 

Stems/ha 
[ x( s. d.)! 
5440 (5260) 

0 
1600 (3160) 

63840(51380) 
2880 (5940) 

Frequency 
(i.) 

84 
04 

100 
48 
~6 
68 
20 

0 
52 
88 
80 
08 
52 
1 3 
04 
68 
32 

Height in Heights 
em. ( 8 0 d 0 ) measured 

94.9 (44.5) 20 
0 0 

48.4 (17.1) 08 
58.6 (29.4) 23 
72.6 (38.0) 10 

Canopy cover 
[ x( s. d.)] 
7.0 (9.5) 
0 0 1 (0.5) 

29.5(23.8) 
1 0 4 ( 1. 3) 
1.2 ( 3 0 5 ) 
2 0 1 ( 2 0 5) 
0.6 ( 1. 1) 
0 0 1 ( 0 0 5) 
8.6 (9.8) 
8 0 1 ( 7. 0) 
3.6 ( 4 0 1 ) 
0.2 (0.7) 
3.2 ( 6 0 5) 
4.2 ( 5 0 4 ) 
0 0 1 ( 0 0 5) 
6.0 (7.4) 
2.4 (4.6) 



SOIL SURVEY: 

Depth t.o 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (eta) 5 81 92 
pH 4.3 5.5 
Rock and Debris (%) 0.4 0.3 
Sand (%) 68.7 68.4 
Silt (%) 22.6 23.4 
Clay (%) 8.7 8.2 
Zn 11. 5 58.9 
Cu 20.2 24.3 
Mg 217.6 869.8 
Mn 0.8 12.3 
Ca 35.0 <1.0 
Na 550.5 109.3 
K 338.1 302.3 
Fe 556.8 9780.2 
Pb 2.3 2.4 
Co t 0.5 
Cr <0.1 <0.1 
Ni 85.2 75.3 
p o.o o.o 
N o.o o.o 
8 o.o o.o 



48 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER:S-04 
PHOTO NUMBER: KMS 20A13 TYPE: Mature Spruce Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 50 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 11.0(5.6) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 10.8(6.1) 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha 

Species (%) (x(s.d.)] 
Picea glauca 12 320 (920) 
Picea mariana 0 0 
Populus tremuloides 0 0 
Salix app. 12 400 (1140) 
Betula papyrifera 24 1600 (3760) 
Populus balsamifera 16 
Alnus spp. 04 
Ribes spp. 28 
Sorbus acopulina 16 
Menzieaia ferruginea 32 

UNDERSTORY VEGETATION 
Frequency 

Species 
Lycopodium annotinum 
Sphagnum 
Equiaetum spp. 
Equisetum pretense 
Gymnocarpium dryopteris 
Gramineae 
Streptopus amplexifolius 
Platanthera dilatata 
Rubus pedatus 
Rosa acicu1aris 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 

(%) 

48 
88 
40 
04 
60 
32 
04 
04 
36 
28 
36 
64 
20 
48 
28 
72 
16 
04 

Height in Heights 
em. (s.d.) measured 
100.0 (19.3) 3 

0 0 
0 0 

2 1 • 5 (9.2) 2 
44.0 (3.0) 6 

Canopy cover 
[ x( a. d.) l 

1 • 6 (2.6) 
14.8(14.3) 

1.1 ( 1. 3) 
0. 1 (0.5) 

1 1 • 2 ( 1 3 • 3 ) 
1.6 (3.5) 
0. 1 (0.5) 
0. 1 (0.5) 
2.4 (6.3) 
3.2 (4.3) 
3.5 (5.3) 
8 • 2 ( 1 1 • 5 ) 
0.5 ( 1 • 0) 
2. 1 (3.4) 
0.7 ( 1. 1) 
1 • 8 ( 1. 1) 
1.2 (3.5) 
0.5 ( 2 • 5 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c•• Horizon 

Thickness (em) 6 91 104 
pH 4.2 5.1 
Rock and Debris (%) 0.1 0.4 
Sand (%) 69.4 70.5 
Silt (%) 27.1 23.0 
Clay (%) 3.5 6.5 
Zn 18.7 25.4 
Cu 29.9 17.2 
Mg 255.3 605.0 
Mn 1.4 3.6 
Ca 127.3 <1.0 
Na 473.9 147.8 
K 367.6 207.8 
Fe 623.5 9655.6 
Pb <0.1 2.9 
Co t 0.5 
Cr <0.1 <0.1 
Ni 85.9 85.4 
p o.o o.o 
N o.o o.o 
8 o.o o.o 



49 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-05 
PHOTO NUMBER: KMS 20A13 TYPE: Seral Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 224 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(7.) 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Ribes spp. 
Empetrum nigrum 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Stellaria spp. 
Sanguisorba stipulata 
Epilobium angustifolium 
Cornua canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Trientalis europaea 
Polemonium acutiflorum 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

72 
0 

68 
80 
32 
08 
24 
08 
24 
16 

Stems/ha 
(x(s.d.)) 
3200 (1740) 

0 
5200 (7360) 

32800(28020) 
1000 (1920) 

Frequency 
(7.) 

48 
92 
24 
28 
12 
88 
08 
20 
32 
84 
84 
12 
84 
40 
08 
44 
32 
12 
24 
28 

Height in 
em. (s.d.) 
112.4 (70.3) 

0 
63.2 (36.9) 
54.2 (24.1) 
64.3 (18.7) 

Heights 
measured 

25 
0 

23 
23 
10 

Canopy cover 
(X~ S • d.)] 
2.0 (3.4) 

17.9(21.2) 
0.6 ( 1. 1) 
0.7 ( 1 • 2) 
0.3 (0.8) 
5.9 (6.7) 
0.6 ( 2 0 5) 
0.5 ( 1 0 0) 
2.0 ( 4 0 1) 

11.8(10.5) 
4.5 ( 4 • 7 ) 
0.3 (0.8) 
2.9 (3.0) 
1.0 ( 1. 3) 
0.6 ( 2 0 5) 
1.5 (2.6) 
1.7 (3.4) 
1 • 8 (6.4) 
1.4 ( 3. 5) 
1 • 9 ( 4. 1 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 3 81 92 
pH 4.8 5.6 
Rock and Debris (%) 0.3 1.7 
Sand (%) 68.4 76.8 
Silt (%) 24.4 17.4 
Clay (%) 7.2 5.8 
Zn 10.0 65.6 
Cu 21.7 20.6 
Mg 286.8 1134.2 
Mn <O.l 28.5 
Ca 39.5 < 1. 0 
Na 6 51. 1 22.8 
K 360.3 477.6 
Fe 880.6 10020.0 
Pb <O.l <O.l 
Co t 0.5 
Cr <O.l <O.l 
Ni 69.6 88.7 
p o.o o.o 
N o.o o.o 
B o.o o.o 



50 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-06 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Willow-White Spruce 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 113 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloidea 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Menziesia ferruginea 
Viburnum edule 

UNDERSTORY VEGETATION 

Species 
Lycopodium app. 
Lycopodium annotinum 
Sphagnum 
Equiaetum app. 
Gymnocarpium dryopteris 
Gramineae 
Listera cordata 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

64 
16 

0 
24 
52 
08 
28 
64 

Stems/ha 
( X ( S • d • ) ) 
5000 (6440) 

600 (1460) 
0 

600 (7200) 
1600 (1820) 

Frequency 
co 
36 
08 

100 
16 
48 
16 
04 
44 
12 
56 
92 
12 
12 

100 
28 
80 
32 
36 
04 

Height in Heights 
em. (s.d.) measured 
281.5(112.6) 17 
175.4(136.4) 5 

0 0 
68.9 (51.2) 23 
71.6 (36.8) 23 

Canopy cover 
( x( s. d.)) 
0.9 ( 1. 2) 
0.2 (0.7) 

65.4(28.6) 
0.4 (0.9) 
4.7 (7.4) 
0.5 ( 1 • 0) 
0. 1 (0.5) 
2.3 ( 4. 0) 
0.4 ( 0. 9) 
5 • 9 ( 1 1 • 3 ) 

1 8 • 2 ( 1 4 • 1 ) 
0.7 ( 2. 6) 
0.3 (0.8) 

11. 1 ( 7. 3) 
0.7 ( 1. 2) 
3.6 ( 4 • 1 ) 
2.4 (4.6) 
2.5 (4.6) 
2.0(10.0) 



SOIL SURVEY: 

Depth to 
•• A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 6 74 87 
pH 4.0 5.7 
Rock and Debris (%) 0.7 o.o 
Sand (%) 7 5. 1 73.6 
Silt (%) 20.0 19.1 
Clay (%) 4.9 7.3 
Zn 11.4 42.3 
Cu 22.5 22.4 
Mg 211.2 781.2 
Mn 1.5 11.4 
Ca 22.8 <1.0 
Na 687.2 157.6 
K 303.7 283.7 
Fe 578.3 10895.0 
Pb <0.1 <0.1 
Co t 0.5 
Cr 0. 1 <O. 1 
Ni 83.8 90.2 
p o.o o.o 
N o.o o.o 
B o.o o.o 



51 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-07 
PHOTO NUMBER: KMS 18Al2 TYPE: Seral Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 130 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Menziesia ferruginea 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

20 
28 
12 
88 
80 
56 
04 
12 
20 

Stems/ha Height in Heights 
(x(s.d.)) em. (s.d.) measured 

600 (1220) 83.6 (47.9) 5 
800 (1280) 120.4 (64.2) 14 
400 (940) 112.5 (37.4) 8 

29600(21660) 98.3 (23.6) 23 
5200 (4720) 107.2 (32.0) 23 

Frequency Canopy cover 
~%) [x(s.d.2) 
80 6.5 (9.6) 

100 16.4(13.4) 
08 0.2 (0.7) 
16 0.4 (0.9) 
16 0.4 (0.9) 
52 1.8 (2.6) 
16 1.2 (3.5) 
08 0.2 (0.7) 
84 9.2 (7.0) 
88 8.5 (7.0) 
04 0.1 ( 0. s) 
96 8. 1 (9.3) 
32 0.8 ( 1. 2) 
40 3.7 ( 7. 1) 
76 4.3 (4.8) 
08 0.2 (0.7) 
40 4.1 (7.3) 
48 7.1(18.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 5 59 70 
pH 4. 1 5.9 
Rock and Debris (%) 0. 1 0.3 
Sand (%) 73.9 73.5 
Silt (%) 21.7 19.8 
Clay co 4.4 6.7 
Zn 14.4 46.1 
Cu 32.6 22.9 
Mg 163.6 730.8 
Mn 1.1 13.S 
Ca 10.6 <1.0 
Na 582.8 93.3 
X 272.9 246.5 
Fe 563.5 10220.0 
Pb <0.1 <0.1 
Co t 0.5 
Cr <0.1 <0.1 
Ni 88.1 44.2 
p o.o o.o 
N o.o o.o 
B o.o o.o 



52 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-08 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Birch-Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 230 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 

co 
92 

0 
20 
84 
80 

Populus balsamifera 12 
Spiraea beauverdiana 04 
Sorbus scopulina 04 
Empetrum nigrum 12 
Menziesia ferruginea 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Sanguisorba stipulata 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
( X ( S o d o ) ) 

7040 (5900) 
0 

1200 (4380) 
14240(11160) 
22000(19200) 

Frequency 
( 7. ) 

72 
96 
08 
52 
24 
48 
08 
04 
60 
92 
04 

100 
28 
44 
48 
04 
48 
40 

Height in Heights 
em. (s.d.) measured 
204.8(105.6) 23 

0 
82.2 
81.4 
95.1 

0 
(30.5) 5 
(34.3) 21 
(35.8) 20 

Canopy cover 
( X ( S • d • ) ) 

.3.0 (3.7) 
27.5(25.4) 
0.3 (0.8) 
3.7 (5.2) 
0 • 6 ( 1 • 1 ) 
4.8 (5.9) 
0.7 (2.6) 
0.2 (0.7) 
6.2 (5.8) 
9 • 1 ( 5 • 1 ) 
0.1 (0.5) 
6.1 (4.9) 
0.7 (1.2) 
1 • 1 ( 1 • 3 ) 
2.8 (4.5) 
0.1 (0.5) 
3.2 (4.9) 
2.6 (4.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 as 94 
pH 5.0 5.7 
Rock and Debris (%) o.o 0.2 
Sand (%) 73.1 78.4 
Silt (%) 20.2 17.7 
Clay no 6.7 3.9 
Zn 10.8 40.0 
Cu 22.3 23.0 
Mg 188.4 762.1 
Mn 2.1 11.0 
Ca 24.5 <1.0 
Na 609.3 130.1 
K 227.0 217.3 
Fe 654.6 9791.5 
Pb <0.1 4.3 
Co t 0.4 
Cr <0.1 <0.1 
Ni 94.4 76.1 
p o.o o.o 
N o.o o.o 
8 o.o o.o 



53 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-09 
PHOTO NUMBER: KMS 19A12 TYPE: Seral White Spruce 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 330 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 76 
Picea mariana 0 
Populus tremuloides 0 
Salix spp. 16 
Betula papyrifera 44 
Sorbus scopulina 04 
Empetrum nigrum 04 
Menziesia ferruginea 100 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Gramineae 
Gymnocarpium dryopteris 
Geocaulon lividum 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha 
( x( s. d.)) 
8200 (9860) 

0 
0 

1000 (2320) 
1200 (1900) 

Frequency 
(%) 

28 
100 

20 
04 

. 28 
64 
16 

0 
48 
96 
04 
12 
68 
28 
80 
12 
48 
04 

Height in Heights 
em. (s.d.) measured 
289.3(118.5) 20 

0 
0 

50.7 
165.3 

0 
0 

(34.2) 4 
(95.6) 12 

Canopy cover 
( x( s. d.)) 
1.1 (2.6) 

65.8(28.2) 
0.5 (1.0) 
0.1 (0.5) 
1.2 (2.6) 
5.2 (7.1) 
0.4 (0.9) 
0.2 (0.7) 
3.4 (6.4) 

15.6(13.2) 
0.1 (0.5) 
0.3 (0.8) 
1 • 7 ( 1 • 2 ) 
0 • 7 ( 1 • 1 ) 
4.5 (4.7) 
1.1 (3.5) 
2.8 (4.5) 
1.2 (6.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 41 51 
pH 4 • 1 5.2 
Rock and Debris (%) 0.2 0.7 
Sand (%) 74.8 68.7 
Silt (%) 21.4 22.4 
Clay (%) 3.8 8.9 
Zn 10.0 48.5 
Cu 23.0 19.4 
Mg 109.5 657.3 
Mn 2.5 8.7 
Ca 22.3 <I.O 
Na 553.8 111.4 
K 241.5 199.5 
Fe 638.4 10090.0 
Pb <0.1 <0.1 
Co 0.1 0.4 
Cr <0.1 <O.l 
Ni 130.0 103.8 
p o.o o.o 
N o.o o.o 
8 o.o o.o 



54 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-10 
PHOTO NUMBER: KMS 19A12 TYPE: Seral Willow-Birch 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 25 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY:Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 

56 
0 

08 
88 

Betula papyrifera 92 
Populus balsamifera 04 
Spiraea beauverdiana 08 
Empetrum nigrum 20 
Menziesia ferruginea 44 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryopteris 
Gramineae 
Streptopus amplexifolius 
Geocaulon lividum 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
( x( s. d.) 1 
1600 (2220) 

0 
200 (560) 

24600(20320) 
11200(10320) 

Frequency 
on 

60 
92 
48 
20 
36 
04 
24 
08 
08 
72 
88 
08 

100 
20 
76 
44 
04 
48 
36 

Height in Heights 
em. (s.d.) measured 
113.8 (67.2) 21 

0 0 
77.5 (7.8) 
95.6 (31.2) 25 

104.3 (24.4) 25 

Canopy cover 
( X ( S o d • ) ) 
4.2 (6.9) 

14.0(15.3) 
1.2 ( 1. 3) 
2.0 (6.4) 
3.0 (5.0) 
0. 1 (O.S) 
1.0 (2.6) 
0.2 (0.7) 
0.4 (0.9) 
8.2 (8.5) 
6.9 ( 7. 0) 
0.2 (0.7) 
6.5 ( s. 0) 
o.s (1.0) 
3.5 (4.2) 
3. 1 (4.9) 
0.1 ( 0. s) 

4.7 ( 7. 4) 
4.0 ( 7. 4) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 5 86 98 
pH 4.2 5.7 
Rock and Debris (%) 0.3 0.2 
Sand (%) 75.3 75.1 
Silt (%) 21.6 20.3 
Clay (%) 3. 1 4.7 
Zn 17.5 83.8 
Cu 31.5 21.3 
Mg 155.7 955.5 
Mn 1.2 4.9 
Ca 20.4 <1.0 
Na 462.5 73.8 
1(. 320.5 337.2 
Fe 487.4 9845.3 
Pb <0.1 <0.1 
Co 0.2 0.4 
Cr <0.1 <O.l 
Ni 102.2 84.3 
p o.o o.o 
N o.o o.o 
8 o.o o.o 



55 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-11 
PHOTO NUMBER: KMS 19A12 TYPE: Seral Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 30 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Sorbus scopulina 
Empetrum nigrum 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Ceocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

on 
16 

0 
16 
96 
68 
20 
04 
12 
16 

Stems/ha Height in Heights 
( X ( S • d • ) ) em. ( •• d. ) measured 
320 (740) 90.3 (37.6) 4 

0 0 0 
320 (740) 0.2 (0.4) 5 

32800(29540) 32.7 (34.4) 24 
3600 (5440) 103.9 (23.6) 17 

Frequency Canopy cover 
~%) [ x( •. d.)] 

44 1.9 ( 3. 4) 
04 0. 1 (0.5) 
96 27.4(20.7) 
20 0.5 ( 1 • 0) 
28 0.8 ( 1. 2) 
04 0. 1 (0.5) 
40 1.9 ( 3. 4) 
04 0. 1 (0.5) 
16 0.9 (2.6) 
88 7.4 ( 5 • 5 ) 

100 7.6 (6.8) 
04 0. 1 (0.5) 
04 0. 1 ( 0. 5) 
96 6.1(10.3) 
04 0.1 (0.5) 
56 1.8 (2.6) 
56 3.4 ( 4. 8) 
08 0.2 (0.7) 
60 5.8 ( 7. 5) 
44 6.2(14.3) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 5 Sl 63 
pH 4.4 5.5 
Rock and Debris (%) 0.2 0.3 
Sand (%) 78.1 76.6 
Silt (%) 18.3 17.8 
Clay (%) 3.6 5.6 
Zn 7.2 31.2 
Cu 20.8 22.2 
Mg 84.3 666.9 
Mn 1 • 1 12.1 
Ca 9.0 <1.0 
Na 533.5 64.2 
K 236.8 271.0 
Fe 193.2 10200.0 
Pb <0.1 (0.1 
Co <O. 1 0.4 
Cr <0.1 <0.1 
Ni 126.6 66.5 
p o.o o.o 
N o.o o.o 
B o.o o.o 



56 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-12 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Willow-Birch-White Spruce 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 24 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Sorbus scopulina 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Parnassia palustrus 
Sanguisorba stipulata 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 

100 
0 

40 
100 

96 
32 
04 
20 
28 
60 

Stems/ha Height in Heights 
[x(s.d.)} em. (s.d.) measured 
7600 (4160) 60.0 (18.3) 25 

0 0 0 
1200 (1640) 44.3 (30.6) 13 

38200(21140) 37.5 (31.3) 25 
12000 (8800) 73.5 (27.8) 25 

Frequency Canopy cover 
(%) [x(s.d.)] 

72 2.2 (2.4) 
04 0. 1 (0.5) 
80 5. 8( 11.1) 
40 1.0 ( 1 • 3) 
96 2.4 (0.5) 
04 0. 1 (0.5) 
76 2.7 (3.1) 
08 0.2 (0.7) 
04 0.5 (2.5) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
68 5 • 1 (6.8) 
92 8.2 (6.9) 
04 0. 1 (0.5) 
92 5.8 (6.8) 
16 0.4 (0.9) 
24 0.6 ( 1. 1) 
76 5.5 (5.4) 
76 8.7(12.9) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c .. Horizon 

Thickness (em) 6 72 80 
pH 5.9 6.0 
Rock and Debris (%) 0.3 o.o 
Sand (%) 7 7. 1 74.7 
Silt (%) 17.4 19.3 
Clay (%) 5.5 6.0 
Zn 30.6 63.7 
Cu 22.9 24.2 
Mg 580.1 1060.3 
Mn 9.9 11.0 
Ca 9.2 <1.0 
Na 114.0 120.0 
K 210.3 317.8 
Fe 8882.0 9850.7 
Pb 5.2 <O. 1 
Co 0.2 0.4 
Cr <0.1 <0.1 
Ni 102.7 99.9 
p o.o 0.0 
N o.o o.o 
B o.o o.o 



57 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-13 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Willow-Birch 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 64 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Mdoerate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Sorbus scopulina 
Empetrum nigrum 
Menziesia ferruginea 
Vaccinium spp. 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

76 
0 

36 
96 
92 
04 
04 
20 
36 
20 

Stems/ha Height in Heights 
(x(s.d.)] em. (s.d.) measured 
4400 (4880) 84.7 (44.9) 22 

0 0 0 
4800 (4860) 99.2 (46.6) 20 

35600(26740) 100.8 (49.4) 24 
17400(12760) 131 .3 (38.7) 23 

Frequency Canopy cover 
(%) [x(s.d.)] 

76 3. 1 (3.7) 
08 1 • 7 (6.4) 
84 20.0(24.1) 
20 0.6 ( 1. 1) 
48 1.2 ( 1. 3) 
12 0.7 ( 2. 6) 
68 1.7 ( 1. 2) 
16 0.4 (0.9) 
72 7.5 (8.5) 

100 15.4(10.1) 
88 5.4 (5.0) 
16 0.4 (0.9) 
28 0.7 ( 1. 2) 
56 3.4 (4.8) 
04 0. 1 (0.5) 
72 5.7 (7.2) 
08 0.6 ( 2. 5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c .. Horizon 

Thickness (em) 4 61 70 
pH 4.5 6. 1 
Rock and Debris (%) 0.2 0.2 
Sand (%) 77.1 75.6 
Silt (%) 19.7 17.9 
Clay (%) 3.3 6.4 
Zn 10.3 32.S 
Cu 12.3 20.S 
Mg 173.1 604. 1 
Mn 1. 0 6.5 
Ca 21.0 <1.0 
Na 573.3 112.7 
K 259.6 228.1 
Fe 349.5 9700.7 
Pb 3.4 <O. 1 
Co <O.l 0.4 
Cr <O. 1 <0.1 
Ni 98.8 67.0 
p o.o o.o 
N o.o o.o 
B o.o o.o 



58 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-15 
PHOTO NUMBER: KMS 19A12 TYPE: Seral White Spruce-Willow 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 278 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 197S TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 84 
Picea mariana 56 
Populus tremuloides 0 
Salix spp. 68 
Betula papyrifera 40 
Empetrum nigrum 64 
Menziesia ferruginea 12 
Vaccinium spp. 04 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rosa acicularis 
Ep1lob1um angustifolium 
Cornus canadensis 
Pyrola secunda 
Vaccinium v1t1s-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stems/ha 
( x( s. d.)) 
8200 (5640) 
3200 (4720) 

0 
3800 (4280) 
1200 (1780) 

Frequency 
(%) 

36 
96 
04 
08 
16 
04 
32 
80 
32 
88 
40 
80 
20 
36 

Height in 
em. (s.d.) 
291.5(120.8) 
258.7(160.6) 

0 
49.2 (24.3) 

164.6 (98.7) 

Heights 
measured 

23 
16 

0 
22 
1S 

Canopy cover 
[x(s.d.)] 
1.3 (2.6) 

59.0(37.1) 
0.5 (2.S) 
0.2 (0.7) 
0.8 (2.6) 
0.1 (0.5) 
1.8 (3.4) 

10.4(13.3) 
1.2 (2.6) 
6.5(10.2) 
2.2 (4.0) 
5.6 (S.4) 

0.5 (1.0) 

2.9 (5.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 7 17 30 
pH 3.9 5.7 
Rock and Debria (%) 0.3 4.0 
Sand (%) 81.4 79.4 
Silt (%) 15. 6 14.3 
Clay (%) 3. 1 6.3 
Zn 15. 4 25.2 
Cu 28.2 23.6 
Mg 123.5 321.2 
Mn 0.3 4.0 
Ca 13.3 <1.0 
Na 721.8 187.9 
K 192.2 147.3 
Fe 502.3 10010.0 
Pb <O. 1 2.3 
Co 0.2 0.4 
Cr <0.1 <0.1 
Ni 83.7 73.6 
p 0.0 o.o 
N 0.0 o.o 
B o.o o.o 



59 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-16 
PHOTO NUMBER: KMS 19A12 TYPE: Seral Willow-Birch 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 60 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 197S TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

on 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigrum 
Menziesia ferruginea 
Vaccinium spp. 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gramineae 
Geocaulon lividum 
Rubus pedatus 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

32 
32 
12 
96 
76. 
04 
36 
32 
12 

Stems/ha Height in Heights 
[x(s.d.)) em. (s.d.) measured 
1000 (1920) 135.5 (70.9) 17 
1600 (2900) 79.3 (50.7) 9 
1000 (660) 104.4 (35.5) 7 

27400(20720) 89.0 (31.0) 2S 
8800 (7980) 100.9 (21.3) 21 

Frequency Canopy cover 
~%) [x~s.d.)] 
80 5.5 (7.0) 
96 22.8(22.4) 
52 1.3 ( 1 • 3 ) 
60 2.4 (3.3) 
20 1 • 4 (3.S) 
04 0. 1 (O.S) 
08 0.2 (0.7) 
80 6.7 ( 7. 2) 

100 11. 5 ( 7. 0) 
04 0. 1 (0.5) 
96 4.0 (3.8) 
12 0.3 (0.8) 
68 3.3 (4.3) 
60 3.5 ( 4 . 7 ) 
08 0.2 (0.7) 
68 5.2 ( 7. 1 ) 
16 1.6 ( 4 • 1 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 6 31 46 
pH 4.4 6.0 
Rock and Debris ('%) 0.4 1..5 
Sand (%) 71. 5 74.2 
Silt (%) 22.3 19.1 
Clay ('%) 6.2 6.7 
Zn 15.6 42.1 
Cu 29.6 25.5 
Mg 146.6 1033.6 
Mn 0.3 8.9 
Ca 13.4 <1.0 
Na 564.2 73.5 
K 277.4 313.6 
Fe 349.5 9910.6 
Pb <O. 1 <0.1 
Co 0.1 0.4 
Cr <O. 1 <0.1 
Ni 103.9 76.7 
p o.o 0.0 
N o.o o.o 
B o.o o.o 



60 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-17 
PHOTO NUMBER: KMS 19A12 TYPE: Seral Willow-Birch 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 270 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(~) 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix •PP• 
Betula papyrifera 
Populus balsamifera 
Spiraea beauverdiana 
Sorbus •copulina 

52 
0 

12 
84 
72 
08 
04 
04 

Menziesia ferruginea 04 
Vaccinium •PP• 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium •PP• 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equi•etum pratense 
Gymnocarpium dryopteris 
Gramineae 
Listera cordata 
Geocaulon lividum 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha 
[ x( s. d.)) 
1680 (1960) 

0 
240 (660) 

21520(20760) 
5920 (5800) 

Frequency 
(%) 

56 
04 
96 
32 

. 20 
44 
72 
04 
28 
08 
08 
84 
88 
04 
88 
36 
60 
48 
60 
40 

Height in Heights 
em. ( s. d 0 ) measured 

90.5 
0 

102.0 
96.8 

124.3 

(43.0) 13 
0 

(36.1) 3 
(38.1) 21 
(31.2) 18 

Canopy cover 
[x(s.d.)) 
2.9 (6.2) 
0.1 (0.5) 

22.5(19.3) 
0.9 (1.2) 
0.5 (1.0) 
2.3 (4.0) 
2.9 (3.0) 
0.1 (0.5) 
1.9 (4.1) 
0.2 (0.7) 
0.2 (0.7) 
9.9 (6.4) 
4.2 (4.3) 
0.1 (0.5) 
4.2 (4.3) 
0.9 (1.2) 
3.6 (4.7) 
2.8 (4.4) 
8.8(12.3) 
2.5 (6.9) 



SOIL SURVEY: 

Depth to 
"A". Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 56 66 
pH 4.2 5.6 
Rock and Debris (~) 0. 1 0. 1 
Sand (~) 74.8 75.4 
Silt (~) 21.4 18.9 
Clay (~) 3.8 5.8 
Zn 14.5 38.3 
Cu 26.5 24.0 
Mg 187.2 675.0 
Hn 0.9 7.0 
Ca 10.9 <1.0 
Na 588.6 100.6 
K 300.0 281.4 
Fe 367.2 9835.2 
Pb <0.1 0. 1 
Co t 0.4 
Cr <0.1 <0.1 
Ni 75.3 92.6 
p o.o o.o 
N o.o o.o 
8 o.o o.o 



61 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-18 
PHOTO NUMBER: KMS 18A12 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 348 degrees ELEVATION: 73 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 10.5 (6.0) 
Picea mariana 0 
Populus tremuloides 1.9 (1.2) 
Betula papyrifera 17.7 (9.9) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Ribes spp. 
Sorbus scopulina 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 

08 
0 

04 
04 
12 
04 
32 
08 
04 
02 

Stems/he 
(x(s.d.)] 
1000 (3740) 

0 
80 (400) 
80 (400) 

400 (1300) 

Species 
Frequency 

(%) 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

12 
20 
92 
28 
24 
04 
20 
28 
24 
12 
48 
08 
12 
80 
12 
48 
16 
24 
16 

Height in Heights 
em. ( •• d. ) •easured 
297.5 

0 
39.0 
38.0 
56.0 

(10.6) 2 
0 

(0.0) 1 
(0.0) 1 
(9.9) 3 

Canopy cover 
(x(s.d.)] 
0.3 (0.8) 
0.7 (1.2) 

22.9(25.2) 
0.8 (1.2) 
1.7 (6.0) 
0.2 (0.7) 
1.2 (2.6) 
1 • 1 ( 2 • 6 ) 
2.5 (4.6) 
1.0 (2.6) 
2.8 (4.5) 
0.2 (0.7) 
0.3 (0.8) 
4.4 (4.8) 
0.4 (0.9) 
1.6 (2.6) 
2.0 (4.7) 
0 • 6 ( 1 • 1 ) 
0.4 (0.9) 



SOIL SUR.VEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 11 108 125 
pH 4.2 5.6 
R.ock and Debris (7.) 0.3 0.3 
Sand (%) 78. 1 74.6 
Silt (%) 18.2 19. 1 
Clay (%) 3.6 6.4 
Zn 11.2 30.3 
Cu 21. 5 20.7 
Mg 209.8 584.0 
Mn 0.4 7.2 
Ca 16.5 <1.0 
Na 568.4 191.2 
K 226.2 281.4 
Fe 361.3 9833.0 
Pb <O. 1 <0.1 
Co 0.2 0.4 
Cr <O. 1 <0.1 
Ni 67.2 78.3 
p o.o o.o 
N o.o o.o 
B o.o o.o 



62 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-19 
PHOTO NUMBER: KMS 18A10 TYPE: Seral Willow-Birch 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 200 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 40 
Picea mariana 0 
Populus tremuloides 48 
Salix spp. 68 
Betula papyrifera 80 
Populus balsamifera 08 
Ribes spp. 12 
Spiraea beauverdiana 12 
Sorbus scopulina 04 
Vaccinium spp. 12 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
(x(s.d.)] em. ( s. d.) measured 
1400 (2860) 127.0 (63.1) 25 

0 0 0 
2600 (5000) 66.8 (23.3) 16 

23200(22400) 65.4 (21.3) 22 
12200(14340) 65.6 (15.9) 22 

Frequency Canopy cover 
~%) [x(s.d.~] 

56 1. 8 (2.6) 
04 0. 1 (0.5) 
96 17.7(19.9) 
28 0.8 (1.2) 
40 1.4 (2.6) 
20 0.5 (1.0) 
72 5.9 (5.6) 
12 0.3 (0.8) 
04 0.5 (2.5) 
88 10. 1 (7.9) 
80 10.8(10.1) 
04 0.1 ( 0. 5) 
92 4.6 (3.9) 
32 0.8 ( 1. 2) 
28 0.7 ( 1. 2) 
04 0.5 (2.3) 
68 4.9 (5.4) 
12 0.3 (0.8) 
68 6.4(14.0) 
24 1.0 ( 2. 6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 53 66 
pH 4.3 5.3 
Rock and Debris 00 0.2 0.0 
Sand (%) 77.7 74.2 
Silt 00 18.5 19.8 
Clay (%) 3.9 6.0 
Zn 27.6 216.8 
Cu 28.6 23.8 
Mg 212.1 898.5 
Mn 3.0 9.1 
Ca 41.6 <1.0 
Na 530.2 133.9 
K 351.3 234.8 
Fe 406.4 8992.8 
Pb <0.1 1.0 
Co 0.2 0.5 
Cr <0.1 <0.1 
Ni 89.5 82.4 
p o.o o.o 
N o.o 0.0 
B o.o 0.0 

• 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-20 
PHOTO NUMBER: KMS 18A12 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 210 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 107 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 14.7 (7.8) 
Picea mariana 0 
Populus tremuloides 0.2 (0.6) 
Betula papyrifera 9.5 (3.9) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 

Frequency 
(%) 

04 
0 

Populus tremuloides 04 
Salix spp. 04 
Betula papyrifera 0 
Empetrum nigrum 16 
Menziesia ferruginea 100 
Viburnum edule 44 

UNDERSTORY VEGETATION 

Stems/ha 
[x(s.d.)] 

80 (400) 
0 

80 (400) 
80 (400) 

0 

Species 
Frequency 

(%) 
Lycopodium epp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Streptopus amplexifolius 
Geocaulon lividum 
Rosa acicularis 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

04 
20 
96 
20 

. 04 
32 
28 
64 
04 
04 
60 
04 
60 
16 
32 
08 

Height in Heights 
em. (s.d.) measured 

52.0 
0 

70.0 
51.0 

0 

(0.0) 1 
0 

(0.0) 1 
(0.0) 1 

0 

Canopy cover 
[x(s.d.)] 
0.1 (0.5) 
o.s (1.0) 

31.5(28.3) 
1.7 (4.1) 
0.1 (0.5) 
2.0 (4.1) 
1.9 (4.1) 
4.0 (5.0) 
0.1 (0.5) 
0.1 (0.5) 
2.7 (3.9) 
0.1 (O.S) 
3.1 (4.4) 
1.6 (4.1) 
1.2 (2.6) 
1.0 (3.5) 



SOIL SURVEY: 

Depth to 
t1Att Horizon "B II Horizon "c•~ Horizon 

Thickness (em) 3 53 64 
pH 4.4 5.3 
Rock and Debris (%) 0.2 0.6 
Sand (%) 75.7 74.2 
Silt (%) 19.6 19. 1 
Clay (%) 4.7 6.7 
Zn 9.7 40.2 
Cu 23.8 21.2 
Mg 173.4 563.9 
Mn 1.0 10.4 
Ca 10.9 <1.0 
Na 573.7 84.5 
K 274.5 372.0 
Fe 467.8 9395.3 
Pb <0.1 <O.l 
Co 0.2 0.4 
Cr <0.1 <O.l 
Ni 82.2 113.2 
p 0.0 o.o 
N o.o o.o 
B o.o 0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-21 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 65 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gramineae 
Geocaulon lividum 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

32 
16 
40 
88 
52 
44 
12 
04 
32 
04 

Stems/ha 
(x(s.d.)} 
1000 (1540) 

600 (1800) 
2200 (3320) 

46400(39520) 
3800 (5600) 

Frequency 
~%) 
84 
04 
84 
24 
76 
16 
84 
80 
96 
36 
32 
64 
08 
24 
40 

Height in 
em. (s.d.) 
107.6 (54.2) 
92.2 (49.8) 
57.4 (26.5) 
54.5 (25.9) 
90.6 (27.4) 

Heights 
Measured 

1 7 
5 

16 
23 
18 

Canopy cover 
(X~ 8 • d •)} 
16.0(17.3) 
0.1 (0.5) 

14.4(20.5) 
0.6 (1 • 1 ) 
4.0 (4.5) 
1.2 (3.5) 

10.0 (8.0) 
2. 4 (2.3) 
4.0 (3.8) 
0.9 ( 1. 2) 
1.6 (3.5) 
4.0 (5.0) 
0.2 (0.7) 
1.5 ( 3. 5) 
3.7 ( 7. 1 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 1 84 93 
pH 4.2 5.2 
Rock and Debris (%) 0.6 0.3 
Sand (%) 74.2 80.1 
Silt (%) 21.0 15. 1 
Clay (%) 4.8 4.8 
Zn 16.6 38.7 
Cu 24.2 22.7 
Mg 264.6 822.3 
Mn 0.7 3.2 
Ca 27.3 <1.0 
Na 382.3 42.5 
K 248.7 219.3 
Fe 1802.2 9012.8 
Pb 4.3 <0.1 
Co <O. 1 0.4 
Cr <O. 1 <0.1 
Ni 87.4 104.5 
p o.o 0.0 
N o.o o.o 
B o.o o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-22 
PHOTO NUMBER: KMS 18A12 TYPE: Seral White Spruce-Willow 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 228 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 10.0(21.4) 
Picea mariana 0.4 (3.7) 
Populus tremuloides 0 
Betula papyrifera 0.3 (4.4) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ribes spp. 
Empetrum nigrum 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 

84 
08 

0 
48 
68 
08 
04 
20 
16 

Stems/ha Height in 
[ x( s. d.)] em. (s.d.) 
7760 (6060) 312.6(132.9) 

160 (540) 226.0(274.4) 
0 0 

3040 (5400) 54.3 (20.2) 
1840 (1800) 152.8(116.6) 

Heights 
measured 

24 
2 
0 

19 
24 

Frequency Canopy cover 
Species p:) [x(s.d.)] 

Lycopodium spp. 36 0.9 ( 1 • 2 ) 
Lycopodium annotinum 00 0. 1 (0.5) 
Sphagnum 100 32.9(24.7) 
Equisetum spp. 04 0. 1 (0.5) 
Equisetum pratense . 16 0.5 ( 1. 0) 
Gymnocarpium dryopteris 12 1.1 (3.5) 
Gramineae 04 0. 1 (0.5) 
Streptopus amplexifolius 04 0. 1 (0.5) 
Salix spp. 04 0.1 (0.5) 
Betula papyrifera 16 0.5 (1.0) 
Geocaulon lividum 08 0.2 (0.7) 
Rubus arcticus 20 0.5 (1.0) 
Rosa acicularis 04 0.2 (0. 7) 
Epilobium angustifolium 28 2.4 (4.0) 
Corn us canadensis 96 11.8(15.6) 
Pyrola secunda 20 0.5 (1.0) 
Menziesia ferruginea 28 0.7 ( 1. 1) 
Vaccinium v1tis-1daea 88 5.8 ( 3. 3) 
Trientalis europaea 12 0.3 (0.8) 
Viburnum edule 04 0. 1 (0.5) 
Linnaea borealis 68 2. 1 (2.S) 
Cladonia spp. 20 0.5 (1.0) 
Cladonia rangiferina 04 0.1 (O.S) 
Peltigera spp. 32 3. 1 (6.9) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 31 39 
pH 4.3 6.4 
Rock and Debris co 0. 1 0.3 
.sand (%) 81.7 63.7 
Silt (%) 14.0 30.6 
Clay (%) 4.3 5.7 
Zn 14.6 26.3 
Cu 22.8 19.9 
Mg 96.0 147.5 
Mn 6.8 6.3 
Ca 126.0 110.0 
Na 536.5 2 1 1 • 5 
K 148.0 187.0 
Fe 267.8 373.7 
Pb 1.2 2.8 
Co <O. 1 0.3 
Cr <0.1 <O.l 
Ni 61.6 38.4 
p o.o o.o 
N o.o o.o 
B 7.2 4.4 
Cd <O. 1 0.3 



66 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-23 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Thin Browse 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: -- degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 0 
Picea mariana 28 
Populus tremuloides 04 
Salix spp. 20 
Betula papyrifera 08 
Betula nana 100 
Spiraea beauverdiana 08 
Empetrum nigrum 64 
Ledum spp. 100 
Vaccinium epp. 100 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equi&etum spp. 
Picea mariana 
Gramineae 
Betula nana 
Betula papyrifera 
Rubus chamaemorus 
Empetrum nigrum 
Ledum spp. 
Andromeda polifolia 
Chamaedaphne calyculate 
Vaccinium spp. 
Vaccinium vitis-idaea 
Oxycoccus microcarpus 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stems/ha 
[x(s.d.)) 

0 
800 (1400) 

80 (400) 
2000 (5620) 

160 (520) 

Frequency 
on 

40 
100 
80 
04 
32 
36 
08 

100 
32 
96 
28 
12 
88 
96 
68 
44 
08 
56 

Height in Heights 
em. ( •• d. ) mea au red 

0 0 
87.9 (28.6) 24 

103.5 (61.5) 2 
60.3 (14.5) 24 
59.7 (12.0) 22 

Canopy cover 
[x(s.d.)) 
1.0 ( 1. 2) 

32.2(26.8) 
3.0 (3.0) 
0. 1 (0.5) 
0.8 ( 1. 2) 

2.4 (4.0) 
0.3 (0.8) 

10.0 (6.3) 
4.6 (8.9) 
9. 1 ( 6. 7) 
0.7 ( 1. 1) 
0.3 (0.8) 
8.5 (7.0) 
4.4 (4.2) 
2. 1 ( 2. 5) 
2.3 (4.0) 
0.2 (0.7) 
1.0 ( 1 • 2) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 16 60 84 
pH 4.8 6.0 
Rock and Debris (%) o.o 0. 1 
Sand (%) 75.7 71.9 
Silt (%) 19.8 24.2 
Clay (%) 4.6 3.9 
Zn 16. 2 23.4 
Cu 20.6 17.7 
Mg 111.5 182.5 
Mn 3.6 7.3 
Ca 114.5 29.5 
Na 287.5 199.0 
K 161.0 210.0 
Fe 466.5 592.5 
Pb 0.8 3.9 
Co 0. 1 0.5 
Cr 0.2 0.2 
Ni 27.6 43.9 
p o.o 0.0 
N o.o o.o 
B 2.7 2.6 
Cd 0.5 <0.1 



67 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-24 
PHOTO NUMBER: KMS 18A12 TYPE: Mature Black Spruce 
DISTURBANCE: None for past 90 years 
ASPECT: 2 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY 
Picea glauca 

(square meters/hectare 
2.3(22.6) 

(s.d.)} 

Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

16.5(43.3) 
0.1 (2.0) 
0.4 (4.6) 

Frequency 
(7.) 

Stems/ha 
Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 

12 
72 

0 
52 
08 
08 

Spiraea beauverdiana 04 
Empetrum nigrum 12 
Vaccinium spp. 60 
Viburnum edule 12 

UNDERSTORY VEGETATION 

(x(s.d.)] 
560 (1688) 

4720 (5500) 
0 

2320 (3580) 
240 (860) 

Height in 
em. (s.d.) 
226.4(133.9) 
235.5(135.1) 

0 
68. 1 (32.4) 

108.7 (83.8) 

Heights 
measured 

5 
20 

0 
25 
15 

Frequency Canopy cover 
Species 

Lycopodium spp. 
Sphagnum 
Gymnocarpium dryopteris 
Picea alauca 
Picea mariana 
Gramineae 
Salix spp. 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

(%) 
40 

100 
12 
04 
08 
04 
08 
28 
08 
04 
32 

100 
16 
04 
40 
92 
52 
76 
08 
80 

(x(s.d.)] 
1.0 ( 1. 2) 

60.1(33.8) 
1.1 (3.5) 
0. 1 (0.5) 
0.2 (0.7) 
0.2 (0.7) 
0.2 (0.7) 
1.2 (2.6) 
0.6 ( 2. 5) 
0.5 ( 2 • 5 ) 
1 • 4 (2.6) 
6.9 ( 5 • 1 ) 
0.4 (0.9) 
0. 1 (0.5) 
3.3 (6.9) 
4.7 (4.5) 
2. 1 (3.4) 
1.9 ( 1. 1) 
0.2 (0.7) 
6.3 ( 7. 1 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 68 79 
pH 5.2 5.8 
R.ock and Debris (%) 0.2 11. 1 
Sand (%) 74.4 78.3 
Silt (%) 20.7 13.4 
Clay (%) 4.9 8.4 
Zn 10.8 27.2 
Cu 15.9 16.2 
Mg 117.0 146.0 
Mn 2.1 7.2 
Ca 34.5 34.0 
Na 375.5 203.5 
K 137.5 194.0 
Fe 381.0 804.3 
Pb 6.4 6.6 
Co 0.2 0.4 
Cr 0.3 0. 1 
Ni 81.0 77.2 
p o.o o.o 
N o.o o.o 
8 4.3 3.5 
Cd 0.3 0.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-25 
PHOTO NUMBER: KMS 18Al2 TYPE: Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 173 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 36 
Picea aariana 0 
Populus tremuloides 32 
Salix spp. 92 
Betula papyrifera 0 
Populus balsamifera 12 
Betula nana 96 
Spiraea beauverdiana 60 
Vaccinium spp. 36 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryoperis 
Picea glauca 
Gramineae 
Luzula parviflora 
Salix spp. 
Betula nana 
Geocaulon lividum 
Spiraea beauverdiana 
Rubus pedatus 
Sanguisorba stipulate 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Galium triflorum 
Linnaea borealis 

Stems/ha 
(x(s.d.)) 
1440 (2340) 

0 
960 (1620) 

10880 (7720) 
0 

Frequency 
(%) 

80 
96 
20 
28 
04 
68 
08 
04 
04 
36 
20 
04 
08 

0 
08 
88 
92 
08 
04 
32 
84 
44 
04 
12 

Height in Heights 
em. (s.d.) aeasured 
114. 1 

0 
133.6 
83.8 

103.2 

(58.1) 23 
0 

(32.9) 20 
(17.9) 24 
(23.1) 24 

Canopy cover 
(x(s.d.)] 
11.7(25.6) 
21.6(25.2) 
0.5 (1.0) 
0 • 7 ( 1 • 1 ) 
0.1 (0.5) 
2.1 (2.5) 
0.6 (2.5) 
0.6 (2.5) 
0.1 (0.5) 
1.3 (2.6) 
1.3 (3.5) 
0.1 (0.5) 
0.6 (2.5) 
0.1 (0.5) 
1.4 (6.0) 
7.0 (7.0) 
3.9 (3.9) 
0.2 (0.7) 
0.1 (0.5) 
5.4(15.0) 
4.8 (9.9) 
1.1 (1.3) 
0.1 (0.5) 
0.3 (0.8) 



Achillea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris (%) 
Sand (%) 
Silt (%) 
Clay (%) 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 
Cd 

•• A tt Horizon 

3 
4.8 
1.1 

81.5 
14.8 
3.6 

17.5 
17.3 

119.0 
6.8 

17.0 
416.5 
142.5 
927.9 

3.6 
<0.1 
0.2 

62.3 
o.o 
o.o 
4.0 
0.5 

04 
48 
48 
12 

"&" Horizon 

43 
6.7 
2.7 

79.6 
15.0 

5.5 
23.0 
18.7 

151.0 
9.5 

22.5 
148.5 
163.5 
622.7 

3.1 
0.3 
0.1 

53.6 
o.o 
o.o 
1.6 
0.4 

0.1 (0.~) 

1.6 (2.6) 
2.8 (4.5) 
0.7 (2.6) 

Depth t;o 
"C" Horizon 

52 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-26 
PHOTO NUMBER: KMS 18A12 TYPE: Willow-White Spruce 
DISTURBANCE: 1926 Slikok Lake Fire 
ASPECT: 196 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (a.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 60 
Picea mariana 0 
Populus tremuloides 56 
Salix spp. 72 
Betula papyrifera 0 
Populus balsamifera 16 
Betula nana 32 
Spiraea beauverdiana 08 
Empetrum nigrum 36 
Vaccinium spp. 76 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum app. 
Picea glauca 
Gramineae 
Populus balsamifera 
Geocaulon lividum 
Sanguisorba stipulata 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Moneses uniflora 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicularis verticillata 
Linnaea borealis 
Senecio pauciflorus 
Cladonia spp. 
Peltigera spp. 

Stems/ha 
[x(s.d.)] 
3520 (6820) 

0 
2320 (2860) 
4240 (4120) 

0 

Frequency 
(%) 

92 
04 

100 
72 
08 
44 
04 
04 
04 
08 
84 
88 
12 
08 
96 
1 2 
04 
04 
04 
76 
84 

Height in Heights 
em. (s.d.) measured 
207.3(116.1) 25 

0 0 
87.7 (39.2) 25 
7 1. 4 (20.0) 25 

0 0 

Canopy cover 
[x(s.d.)] 
16.0(20.3) 
0. 1 ( 0. 5) 

10.6(15.4} 
1 • 8 ( l. 1) 
0.2 (0.7) 
1. 1 ( 1. 3) 

0. 1 (0.5) 
0. 1 ( 0. 5) 
0. 1 (0.5) 
0.2 (0.7) 
4. 5 (4.7) 
4.2 (4.3) 
0.3 (0.8) 
0.2 (0.7) 
5.9 ( 6 • 7 ) 
0.3 ( 0. 8) 
0. 1 (0.5) 
0. 1 (0.5) 
0. 1 ( 0. 5) 
1 . 9 ( 1. 1) 

1 0 • 1 ( 1 2 • 6 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thickness (em) 3 55 65 
pH 4.3 7.6 
Rock and Debris (%) 0. 1 0.3 
Sand (%) 82.9 74.7 
Silt (%) 13.0 18.0 
Clay (%) 4 • 1 7.3 
Zn 26.3 31.6 
Cu 21.7 19.5 
Mg 134.5 169.0 
Mn 4.0 6.9 
Ca 39.5 17.5 
Na 427.5 185.0 
K 155.5 213.5 
Fe 38.6 65.3 
Pb 7.3 2.3 
Co 0. I 0.2 
Cr <0.1 <O.l 
Ni 43.5 81.3 
p o.o o.o 
N 0.0 o.o 
B 5.4 8.3 
Cd 0.6 0.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-28 
PHOTO NUMBER: KMS 19A12 TYPE: Willow-Birch 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 236 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (a.d.)) 
Picea glauca 0.2 (2.8) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0.1 (2.0) 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 

44 
0 

Populus tremuloides 48 
Salix app. 88 
Betula papyrifera 92 
Spiraea beauverdiana 08 
Empetrum nigrum 24 
Ledum app. 04 
Vaccinium app. 56 
Viburnum edule 16 

UNDERSTORY VEGETATION 

Species 
Lycopdoium app. 
Lycopodium annotinum 
Sphagnum 
Equiaetum app. 
Gymnocarpium dryopteris 
Picea glauca 
Gramineae 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Stellaria spp. 
Spiraea beauverdiana 
Sanguisorba stipulata 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicular is verticil lata 
Viburnum edule 
Linnaea borealis 

Stema/ha 
[ x( s. d.)] 
1920 (3187) 

0 
1440 (2274) 

25200(21166) 
8800 (9073) 

Frequency 
(%) 

80 
04 
92 
36 
32 
04 
80 
04 
08 
64 
08 
04 
28 
08 
76 
92 
04 
04 
36 

100 
40 
04 

0 
44 

Height in Heights 
em. (s.d.) measured 
146.2 (82.2) 25 

0 0 
105.1 (26.9) 24 
87.8 (34.7) 25 

104.2 (19.2) 25 

Canopy cover 
[x(s.d.)] 
4.7 (6.7) 
0. 1 (0.5) 

18.2(22.9) 
0.6 ( 1. 1) 
0.9 ( 1. 2) 
0. 1 (0.5) 
2.6 (2.2) 
1.7 (6.4) 
0.6 ( 2 • 5 ) 
2.8 (3.8) 
0.2 (0.7) 
0. 1 ( 0. s) 

1.1 (2.6) 
0.3 (0.8) 
6.0 ( 5. 5) 
5.1 (4.8) 
0. 1 (0.5) 
0. 1 (0.5) 
2.9 ( 5. 0) 
2.9 ( 2. 0) 
1 • 0 ( 1. 2) 

0. 1 ( 0. 5) 
0. 1 ( 0. 5) 
2.3 (4.0) 



Cladonia spp. 
Peltigera spp. 

SOIL SURVEY: 

Thickness (em) 

pH 
Rock and Debris 
Sand (%) 
Silt (%) 
Clay (%) 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
1C 

Fe 
Pb 
Co 
Cr 
Ni 
p 

N 

B 
Cd 

"A" Horizon 

3 
4.5 

(%) 1 • 1 
74.4 
19.8 
5.8 

18.4 
16.4 

106.5 
2.1 

94.5 
394.5 
160.5 
342.1 

2.2 
<O. 1 
0.3 

47.7 
o.o 
o.o 
4.7 
o.s 

24 
72 

"B" Horizon 

48 
6.2 
0. 1 

77.4 
18.3 
4.3 

19.6 
18.8 

208.0 
6.3 

39.0 
21l.S 
135.0 
907.9 

<O. 1 
0.3 
0.3 

16.6 
o.o 
o.o 
2.7 
0.4 

0.6 (1.1) 
7.4 (5.9) 

Depth to 
"C" Horizon 

S6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake 
PHOTO NUMBER: KMS 19A12 TYPE: Thin Spruce 
DISTURBANCE: Slikok Lake Fire 1926 

PLOT NUMBER: S-30 

ASPECT: 158 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-moderate slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 16.8(37.5) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0.3 (3.3) 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S~ecies (~) [ X ( S • d • ) ) em. (s.d.) measured 
Picea glauca 68 8480 (9614) 2 4.9 • 6 ( 1 0 7 • 7 ) 25 
Picea mariana 0 0 0 0 
Populus tremuloides 0 0 0 0 
Salix spp. 16 720 (1720) 8 4. 1 (53.1) 14 
Betula papyrifera 36 480 (872) 159.3(131.8) 19 
Viburnum edule 28 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

S~ecies (%) [x(s.d.)] 
Lycopodium spp. 48 1.2 ( 1. 3) 
Lycopodium annotinum 08 0.2 (0.7) 
Sphagnum 100 38.6(26.2) 
Equisetum spp. 16 0.4 (0.9) 
Gymnocarpium dryopteris 36 4.0 (7.4) 
Picea glauca 04 0. 1 ( 0. 5) 
Gramineae 20 1 • 1 (2.6) 
Salix spp. 04 0. 1 ( 0. 5) 
Geocaulon lividum 20 1 • 3 ( 3. 5) 
Stellaria spp. 08 0.2 (0.7) 
Rubus pedatus 20 1 • 3 ( 3. 5) 
Rubus arcticus 04 0. 1 ( 0. 5) 
Sanguisorba st i pul a

1

ta 20 1 • 7 ( 4. 1 ) 
Rosa acicularis 0 0.2 (0.7) 
Lupinus arcticus 04 0.6 ( 2 • 5 ) 
Geranium erianthum 32 2 • 1 ( 4 • 1 ) 
Epilobium angustifolium 48 6.0 ( 8. 8) 
Cor nus canadensis 80 7.9 ( 7. 2) 
Pyrola asarifolia 12 0.3 (0.8) 
Pyro1a secunda 28 1 • 1 ( 2 • 6 ) 
Vaccinium vitis-idaea 68 3.3 ( 4 • 3 ) 
Trientalis europaea 16 0.4 (0.9) 
Viburnum edule 04 0.5 ( 2 . 5 ) 
Linnaea borealis 68 4. 9 (6.9) 



Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

SOIL SURVEY: 

Thickness (em) 

pH 
Rock and Debris (%) 
Sand (%) 
Silt (%) 
Clay (%) 

Zn 
Cu 
Mg 
Hn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
8 
Cd 

."A" Horizon 

4 
4.8 
0.8 

81.2 
1 s. s 
3.3 

13.0 
19.0 

106.0 
3.7 

16.5 
436.5 
168.0 
353.4 

6.9 
0.2 

<O. 1 
81 • 6 
o.o 
o.o 
3.2 
0.7 

64 
04 
76 

"B" Horizon 

80 
S.8 
2.0 

76.0 
19.1 
4.9 

23.7 
16.2 

220.0 
6.3 

12.0 
287.0 
209.0 
269.6 

7.7 
0.3 

<0.1 
101.3 

o.o 
o.o 
4.4 
0.4 

1 • 6 ( 1 • 2 ) 
0.1 (0.5) 

10.9(11.9) 

Depth to 
"C" Horizon 

90 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-31 
PHOTO NUMBER: KMS 19A12 TYPE: Thin Browse-Spruce 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 135 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SEecies ~%) 
Picea glauca 36 
Picea mariana 0 
Populus tremuloides 80 
Salix spp. 32 
Betula papyrifera 80 
Populus balsamifera 84 

UNDERSTORY VEGETATION 

S~ecies 

Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Populus tremuloides 
Stellaria spp. 
Rubus arc:ticus 
Potentilla palustris 
Rosa acicular is 
Lupinus arcticus 
Geranium erianthum 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Polemonium acutiflorum 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stems/ha Height in Heights 
[x(s.d.2] em. (s.d.) measured 
1040 (1540) 135. 1 (50.3) 22 

0 0 0 
720 (1621) 130.0 (31.6) 11 

2080 (3581) 87.5 (25.3) 24 
560 (1227) 104.9 (33.9) 1 5 

Frequency Canopy cover 
(:;) [ x( s. d.)] 

16 0.4 (0.9) 
76 7.3(11.3) 
20 0.5 (1.0) 
20 0.6 ( 1. 1) 
16 0.5 ( 1. 0) 
92 4.7 (4.5) 
04 0.5 ( 2 • 5 ) 
44 1.9 (3.4) 
08 1.0 (3.5) 
28 2.3 (4.6) 
12 1.7 ( 4. 1 ) 
56 10.7(19.3) 
40 2.3 (4.0) 
84 12. 1 ( 8 • 1 ) 
68 2.9 (3.8) 
04 0. 1 (0.5) 
48 1.6 (2.6) 
16 0.6 ( 1. 1) 
12 0.7 (2.6) 
36 2.1 ( 4. 1) 
12 0.3 (0.8) 
16 0.4 (0.9) 
04 0. 1 (0.5) 
44 2.7 (4.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 35 47 
pH 4.5 5.6 
Rock and Debris (%) 2.2 o.o 
Sand (%) 80.5 75.4 
Silt (%) 16.3 21.6 
Clay (%) 3.3 3.0 
Zn 16.9 26.9 
Cu 26.7 26.8 
Mg 108.5 239.5 
Mn 6.7 8.0 
Ca 37.5 27.0 
Na 217.5 142.0 
K 134.0 174.0 
Fe 67.5 130.4 
Pb 3.3 1.6 
Co 0. 1 0. 1 
Cr 0.1 0.3 
Ni 66.3 72.6 
p 0.0 o.o 
N o.o 0.0 
8 2.6 6.8 
Cd 0.2 0.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-34 
PHOTO NUMBER: KMS 19A13 TYPE: Willow-Aspen 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 133 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 

~2 

08 
60 
72 
24 
40 

Spiraea beauverdiana 04 
Empetrum nigrum 80 
Ledum spp. 12 
Vaccinium spp. 56 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Gymnocarpium dryopteris 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nana 
Betula papyrifera 
Geocaulon lividum 
Epilobium angustifolium 
Cornua canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicularis verticillata 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stema/ha 
[ x( s. d.)) 
2720 (3680) 

160 (540) 
4080 (~320) 

11200 (7780) 
640 (1360) 

Frequency 
(%) 

60 
04 

100 
04 

. 04 
100 

08 
12 
04 
04 
12 
80 
64 
28 
04 
20 
92 
52 
04 
24 
28 
60 
08 
76 

Height in Heights 
em. ( •• d.) measured 

87.3 (60.~) 25 
187.6 (55.4) 14 
68.0 (20.5) 25 
50.8 (10.1) 2~ 

56.4 (11.8) 14 

Canopy cover 
(x(s.d.)] 
3.4 (6.4) 
0.1 ( 0. s) 

11.6(14.7) 
0. 1 (0.5) 
0.1 (0.5) 
2.5 (0.0) 
0.3 (0.8) 
0.5 (1.0) 
0.2 (0.7) 
0.1 ( 0. 5) 
0.3 (0.8) 
6.5 ( 5. s) 
2. 1 (2.5) 
2 • 1 ( 4. 1) 
0. 1 (0.5) 
1 • 4 (3.5) 
4.3 (4.2) 
1.3 ( 1 . 3) 
0. 1 (0.5) 
0.6 ( 1. 1) 
0.8 ( 1. 2) 
1 • s ( 1 • 2) 
0.2 (0.7) 
7 • 7 ( 1 1 • 3 ) 



Debris 24 1 • 4 ( 3 • 5 ) 

SOIL SURVEY: 

Depth to 
"A" Horizon "Btt Horizon "en Horizon 

Thickness (em) 3 48 57 
pH 4.3 5.6 
Rock and Debri• (%) 0. 1 0.1 
Sand (%) 73.5 74.0 
Silt (%) 21.3 20.5 
Clay (%) 5.2 5.5 
Zn 23.0 28.6 
Cu 13.6 13.3 
Hg 106.0 181.0 
Hn 2.6 4.4 
Ca 38.5 31.0 
Na 381.0 165.0 
K 151.0 218.5 
Fe 50.3 161.3 
Pb 1.5 1.6 
Co <0.1 0.2 
Cr 0.1 0.1 
Ni 39.5 48.5 
p o.o o.o 
N o.o o.o 
B 6.3 3.2 
Cd <0. 1 0.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-35 
PHOTO NUMBER: KMS 19A13 TYPE: Mature Spruce 
DISTURBANCE: None for past 90 years 
ASPECT: 141 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 9.8(26.7) 
Picea mariana 3.3(22.6) 
Populus tremuloides 2.7(18.9) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha 

Species (%) [x(s.d.)) 
Picea glauca 44 1680 (3300) 
Picea mariana 28 1200 (2360) 
Populus tremuloides 28 1120 (2240) 
Salix spp. 80 5920 (5700) 
Betula papyrifera 20 480 (1040) 
Betula nana 60 
Empetrum nigrum 100 
Ledum spp. 04 
Vaccinium spp. 56 

UNDERSTORY VEGETATION 
Frequency 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nana 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Polemonium acutif1orum 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

(%) 
64 
12 

100 
04 
84 

0 
0 

04 
40 
04 
60 
92 
1 2 
48 
28 
96 
16 
04 
60 
36 
08 
60 

Height in Heights 
em. (s.d.) measured 
189.6(131.5) 24 
110.8 (66.9) 1 5 
66.8 (30.0) 16 
53.3 (11.8) 25 
57.0 (17.0) 12 

Canopy cover 
[x(s.d.)) 
2.0 ( 2 • 5 ) 
0.3 (0.8) 

64.5(32.3) 
0.2 (0.7) 
2 • 1 ( 0. 9) 
0. 1 (0.5) 
0. 1 (0.5) 
0.7 (2.6) 
2. 6 (4.5) 
0. 1 (0.5) 
4.4 ( 5. 3) 
3.2 (2.8) 
0.3 (0.8) 
3.6 ( s. 2) 
3.9 (8.6) 
5. 1 (6.4) 
0.5 ( 1. 0) 
0. 1 ( 0. 5) 
2.8 (3.8) 
0.9 ( 1. 2) 
0.2 (0.7) 
4.9 ( 8. 5) 



SOIL SURVEY: 

Depth to 
"A'' Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 S2 62 
pH 4.4 S.4 
Rock and Debris (%) o.o o.o 
Sand (%) 77.S 76.0 
Silt (%) 18.1 19.3 
Clay (%) 4.S 4.7 
Zn 16.S 20.3 
Cu 1 s • s 12.9 
Mg 97.0 127.S 
Mn 2.3 6.7 
Ca 29.0 22.S 
Na 412.0 138.S 
K 127.0 180.0 
Fe 32.7 73.6 
Pb 1.2 1.4 
Co 0. 1 0.3 
Cr 0. 1 (0.1 
Ni 43.2 16.2 
p o.o o.o 
N o.o o.o 
8 3.1 6.3 
Cd 0.6 o.s 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Slikok Lake PLOT NUMBER: S-36 
PHOTO NUMBER: KMS 18A12 TYPE: Seral Birch-Willow 
DISTURBANCE: 1963-1968 Mechanical Disturbance 
ASPECT: 319 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 

S2 
0 

16 
80 

100 
24 
36 
12 

Vaccinium spp. 24 
Viburnum edule 04 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Picea glauca 
Gramineae 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Spiraea beauverdiana 
Rubus arcticus 
Rosa acicularis 
Epilobium angustifolium 
Cornua canadensis 
Empetrum nigrum 
Ledum spp. 
Menziesia ferruginea 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 

Stems/ha 
[ x( s. d.)] 
1840 (2360) 

0 
1040 (2700) 

22000(20600) 
23360(11300) 

Frequency 
co 

60 
04 
88 
32 
48 
04 
12 
48 
04 
04 
24 
08 
04 
08 
64 
96 
1 2 

0 
04 
12 
84 
32 
40 
32 

Height in 
em. (s.d.) 
138.2 (S9.2) 

0 
93.3 (20.4) 
77.4 (13.2) 
88.1 (22.1) 

Heights 
measured 

2S 
0 

10 
2S 
2S 

Canopy cover 
[ x( s. d.)] 
2.7 ( 3. 9) 
0.1 (O.S) 

20.3(26.2) 
0.9 ( 1. 2) 

1 • 2 ( 1 • 3 ) 
0. 1 ( 0. s) 
0.3 (0.8) 
2. 2 (3.3) 
0. 1 ( 0. s) 
0. 1 ( 0. s) 
0.6 ( 1. 1) 
0.6 ( 2. s) 
0. 1 ( 0. s) 
1 • 1 ( 3. s) 
s.o (S. 4) 
9.8 (7.9) 
3.8(14.2) 
0. 1 (O.S) 
o.s ( 2. s) 
1 • 1 (3.S) 
3.7 ( 4. 0) 
0.8 ( 1. 2) 
1 • 4 (2.6) 
0.8 ( 1. 2) 



Peltigera spp. 64 4.8 CLS) 

SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 66 78 
pH 4.0 5.6 
Rock and Debris (%) 0.3 2.0 
Sand (%) 79.5 73.8 
Silt (%) 18.3 19.4 
Clay (%) 2.2 6.9 
Zn 20.2 32.5 
Cu 15.6 12.3 
Hg 121.0 206.0 
Mn 1.4 8.3 
Ca 73.0 26.0 
Na 400.0 192.0 
K 210.0 232.0 
Fe 384.2 807.4 
Pb 3.6 2.3 
Co 0. 1 0.3 
Cr 0. 1 <O.l 
Ni 43.8 41.3 
p o.o o.o 
N o.o o.o 
8 3.9 2.8 
Cd 0.2 0. 1 
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COAL CREEK LAKE 

The area to the north of Coal Creek Lake was a part of the 
1926 fire that burned around Slikok Lake. In 1953, a 2.6 square 
km area was managed by bulldozer. We surveyed two stands (3 and 
7) in mature forest, one (stand 4) in the burn, and five in the 
managed block • 

I 
I 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek Lake PLOT HUMBER: SCC-01 
PHOTO NUMBER: KMS 18A10 TYPE: Aspen-Willow 
DISTURBANCE: 1963 Slikok Rolling Drum Chopper 
ASPECT: 86 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Vaccinium spp. 

UNDERSTORY VEGETATION 

0 
60 
88 
68 
04 
08 
20 

Stems/ha 
[x(s.d.)) 

0 
2640 (3094) 
5040 (4587) 
4000 (4546) 

80 (400) 

Height in 
em. (s.d.) 

0 
108.6 (51.7) 
201.0(337.1) 

66.2 (28.2) 
89.0 (22.9) 

Heights 
measured 

0 
25 
25 
25 

3 

Frequency Canopy cover 
S2ecies ~%~ [x~s.d.2] 

Lycopodium spp. 76 2.7 (3.1) 
Lycopodium alpinum 04 0. 1 (0.5) 
Sphagnum 92 20.2(18.6) 
Gramineae 84 5.4 (6.6) 
Populus tremuloides 04 0. 1 (0.5) 
Epilobium angustifolium 72 5.8 (5.2) 
Cornus canadensis 72 3.0 (3.7) 
Empetrum nigrum 04 0.5 (2.5) 
Arctostaphylos uva-ursi 04 0.5 (2.5) 
Vaccinium vitis-idaea 96 2.4 (0.5) 
Trientalis europaea 24 0.6 ( 1.1) 
Linnaea borealis 04 o.s (2.5) 
Cladonia spp. 64 3.5 (6.4) 
Cladonia rangiferina 32 1.2 (2.6) 
Peltigera spp. 96 15.4 ( 9. 1) 



SOIL S'::RVEY: 

Depth to 
II .fl. II Horizon "3" Horizon 11 C" Horizon 

4 39 Thickness (em) 49 
pH 4.5 5. 6 
Rock and Debris 0.8 0. 1 
6and nn 7:!.0 69 • .0 

Silt (4) 2 3. 1 24.7 
Clay (4) s.o ).9 
Zn 1 2 • 5 19.2 
Cu 1 9 • 2 8.7 
Mg 302.5 296.5 
Mn 2. 5 3.2 
Ca 140 135 
~a 308 293 
K :!16 415 
Fe 84.7 79.3 
Pb 1 • 0 2. 5 
Co 0. 1 0. 1 
Cr 0.2 0. 1 
Ni 35.0 39.3 
p 0.0 0.0 
N 0.0 o.o 
B 6.0 6.9 
Cd 0.8 0.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek Lake PLOT NUMBER: SCC-02 
PHOTO NUMBER: KMS 18A10 TYPE: Aspen-Willow 
DISTURBANCE: 1963 Slikok Rolling Drum Chopper 
ASPECT: 259 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloidea 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
E•petrum nigrum 
Vaccinium spp. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Gramineae 
Populus tremuloidea 
Geocaulon lividum 
Epilobium angustifolium 
Cornus canadensis 
Empetrum nigrum 
Arctostaphylos uva-ursi 
Vaccinium •PP• 
Vaccinium vitis-idaea 
Trientalis europaea 
Senecio pauc:iflorus 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

04 
52 
88 
40 
08 
04 
56 
16 

Ste•s/ha 
(x(s.d.)) 

80 (400) 
1760 (1942) 
6480 (5753) 
6160 (6854) 

400 (1633) 

Frequency 
~%} 
84 
04 

100 
80 
08 
04 
80 
76 
16 
12 
04 
96 
08 
04 
96 
28 
96 
24 

Height in 
em. (s.d.) 

54.7 (13.6) 
79.8 (35.4) 

132.9 (62.6) 
77.6 (20.2) 
89.0 (34.0) 

Heights 
•easured 

3 
23 
25 
25 

5 

Canopy cover 
[x~s.d.2] 
4.1 (4.4) 
0. 1 (0.5) 

14.4(13.6) 
3.0 (3.0) 
1.0 (3.5) 
0.1 (0.5) 
6.5 (6.9) 
3.9 (4.5) 
1.2 (3.5) 
1.8 (6.4) 
0.6 (2.5) 
5.5 (9.9) 
0.2 (0.7) 
0. 1 (0.5) 
2.4 (0.5) 
0.7 ( 1.1) 

10.1(11.6) 
2.2 (4.6) 



SOIL S't:'RVEY: 

tt ,. " 
·"' Horizon "B" Hortzon 

Depth to 
nc" Ho:-i:::on 

2 38 Thickness (em) 43 
pH 4.5 3. 7 
Rock and Debris Pn 2.3 0.7 
Sand p:) 69.8 70.9 
Silt < ~n 25.8 22.6 
Clay on 4.5 6.5 
Zn 8.7 12.3 
Cu 12.3 26.9 
~g 184 -~., 

.t I -

Mn 8. 1 2.3 
Ca 126.5 180 
~a 169 219 
K 208 385 
Fe 31 • 2 45.7 
Pb 2.9 3.2 
Co 0.2 0. 1 
Cr 0. 1 0. 1 
~i 34.6 63.7 
p 0.0 o.o 
!\ o.o o.o 
B 4.3 3.2 
Cd 0.7 0. l 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek Lake PLOT NUMBER: SCC-03 
PHOTO NUMBER: KMS 18A10 TYPE: Regrowth Stands 
DISTURBANCE: None for past 90 years 
ASPECT: 210 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square •eters/hectare (s.d.)) 
Picea glauca 0.9 (7.1) 
Picea mariana 13.6(32.9) 
Populus tremuloides 3.4(17.8) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S(!ecies (%) [x~s.d.)] em. ~s.d.) measured 
Picea glauca 20 560 (1227) 97.4 (47.2) 1 1 
Picea mariana 60 1840 (1818) 1 4 1 • 1 ( 1 1 9 • 2 ) 22 
Populus tremuloides 24 880 (1740) 60.8 (35.7) 15 
Salix spp. 52 1440 (1583) 51.3 (20.0) 25 
Betula papyrifera 0 0 0 0 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

S(!ecies (%~ [x~s.d.~] 
Lycopodium spp. 80 4.0 (4.4) 
Sphagnum 100 73.8(23.7) 
Equisetum spp. 4 0. 1 (0.5) 
Picea •ariana 20 0.9 (2.6). 
Gramineae 28 0.9 (1. 2) 
Populus tremuloides 04 0. 1 (0.5) 
Salix spp. 04 0. 1 (0.5) 
Geocaulon lividum 32 2.8 ( 5. 0) 
Epilobium angustifolium 60 4.5 (6.8) 
Cornus canadensis 96 7.3 (5.1) 
Pyrola secunda 08 0.2 (0.7) 
Empetrum nigrum 16 0.8 (2.6) 
Vaccinium vitis-idaea 100 8.4 (6.7) 
Trientalis europaea 04 0. 1 ( 0. 5) 
Linnaea borealis 16 0.4 (0.9) 
Cladonia spp. 16 0.4 ( 0. 9) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 20 0.5 ( 1 • 0) 



SOIL St;RVEY: 

"A" Horizon 

3 
4 • .:. 

Rock. and Debris On 2.2 
Sand ( ;~) 78.2 
Silt c: ) 1'7 ..... 
Clay ( ~~) 4.4 
Zn 1 5. 1 
Cu 13.0 
'Mg 135 
Mn 2.9 
Ca 49.5 
Na 315 
K 19.:. 
Fe .. ., 

I -

Pb 3.6 
Co 0.1 
Cr 0.3 
!\1 29.3 
p o.o 
N o.o 
B 8.3 
Cd 0.9 

"B" Horizon 

53 
5.4 
0.5 

79.9 
, ' -•., • I 

5.4 
31. 1 
27.8 

200 
2.2 

69.5 
341 
29!) 

40.1 
1.1 
0. 1 
0.3 

3.:..9 
0.0 
0.0 
2.'3 
0.3 

Depth to 
"C" Horizor. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek Lake PLOT HUMBER: SCC-04 
PHOTO NUMBER: KMS 18A10 TYPE: Black Spruce-Willow 
DISTURBANCE: Slikok Lake Fire 1926 
ASPECT: 176 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Gramineae 
Salix spp. 
Betula nan a 
Betula papyrifera 
Geocaulon lividum 
Rubus chamaemorus 
Cornua canadensis 
Empetrum nigrum 
Ledum spp. 
Andromeda polifolia 
Vaccinium spp. 
Vaccinium vitis-idaea 
Oxycoccus microcarpus 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

0 
96 
04 
56 
04 
24 
52 

100 
100 

Stems/ha 
(x(s.d.)] 

0 
11920 (6416) 

80 (400) 
4080 (6013) 

80 (400) 

Frequency 
~%) 

84 
100 

28 
72 
80 
04 
16 
04 
04 
24 
04 
52 
80 
16 
88 

100 
20 
56 
36 
48 
04 

Height in 
em. (s.d.) 

0 
119.2 (63.4) 
41.4 (11.2) 
50.3 (12.5) 
81.7 (17.4) 

Heights 
measured 

0 
25 

5 
25 

6 

Canopy cover 
[x~s.d.l] 
4.7 (7.9) 

46.9(35.9) 
0.7 (2.6) 
0.7 (2.6) 
2.0 ( 1. 0) 
0.5 (2.5) 
1. 2 (3.5) 
0.1 (0.5) 
0.1 (0.5) 
1.0 (2.6) 
0.1 (0.5) 

25.5(11.5) 
8.0 (8.4) 
0.4 (0.9) 

14.5 (8.6) 
6.0 (6.6) 
0.5 ( 1. 0) 
3.0 (4.4) 
0.9 ( 1. 2) 
2.4 (4.0) 
0.5 (2.5) 



SOIL St:RVEY: 

... ~ .. Horizon 

9 
4.2 
2.0 

89.9 
6.9 
3.2 

13.6 
1 5 • 5 

20i 
2.7 

38.5 
192 
220 
93.3 

3.3 
0.3 
0.2 

39.6 
o.o 
o.o 
6. 1 
0.8 

"B" Horizon 

55 
4.0 
0. 1 

91. 7 
5. 1 
3.2 

25.8 
14.3 

216 
3.0 

202 
308 
313 
81.8 

3.0 
o • .:. 
0.3 

41. 1 
o.o 
o.o 
3.8 
0.8 

Depth to 
"C" Horizon 
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VEGETATION SUaVEY ON KENAI NATIONAL WILDLIFE aEFUGE 

LOCATION: Coal Creek Lake PLOT NUMBEa: SCC-05 
PHOTO NUMBEa: KMS 18Al0 TYPE: Willow-Aepen-Black Spruce 
DISTUaBANCE: 1963 Slikok aolling Drum Chopper 
ASPECT: 176 degrees ELEVATION: 76 meters 
YEAa SUaVEYED: 1977 TOPOGaAPHY: Depression 

BASAL AaEA OF OVERSTOaY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloidee 0 
Betula papyrifera 0 

SHaUB/SAPLING SUaVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDEaSTOaY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium alpinum 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Populus tre•uloides 
Salix spp. 
Geocaulon lividum 
aosa acicular is 
Epilobium anguatifolium 
Cor nus canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera app. 
Debris 

0 
92 
88 
80 
12 
84 
48 

100 

Stem•/ha 
[x( •• d.)) 

0 
4320 (2625) 
6560 (6338) 

12250(11380) 
320 (945) 

Frequency 
~%) 

76 
24 
08 
92 
64 

0 
04 
08 
04 
64 
68 
28 

0 
40 
96 
80 
44 
92 
20 

Height in 
em. (s.d.) 

0 
97.2 (47.8) 
99.0 (38.9) 
65.2 (20.2) 
86.3 (25.2) 

Heights 
measured 

0 
25 
25 
25 
12 

Canopy cover 
[x~s.d.~J 
2.3 (2.4) 
0.6 ( 1. 1) 
0.6 (2.5) 

25.8(24.8) 
1.6 (1.2) 
0. 1 (0.5) 
0.7 (2.6) 
0.2 (0.7) 
0. 1 (0.5) 
4.4 (4.7) 
1. 8 ( 1. 1) 
3. 1 (6.9) 
0. 1 (0.5) 
5.2(10.5) 
3.3 (2.8) 
2.8 ( 3. 1) 
1.1 ( 1 • 3) 

12.3(15.1) 
2.5 ( 5. 1) 



SOIL St.:RVEY: 

Thic:kness (em) 
pH 
Rock and De!:>::- is ( ::; ) 
Sand ( ., ' ,_ I 

Silt on 
Clay PO 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
!\i 
p 

N 
B 
Cd 

"A'' Horizon 

7 
4.~ 

5.3 
81.8 
1 it • 1 
4. 1 

12.2 
11 • 8 

239 
4.2 

18~ 

184 
188 
65.4 

3.6 
0. 1 
0. 1 

38.0 
0.0 
o.o 
4.9 
0.6 

Depth to 
•• B II Horizon "C" Horizon 

31 44 
4.8 

1 5 • 1 
84.8 
11.2 
.:..o 

20.0 
21.7 

404 
2.9 

169 
28~.~ 

219 
4~.3 

1.5 
0. 1 
1).2 

36.8 
0.0 
0.0 
~-2 
0.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek Lake PLOT NUMBER: SCC-06 
PHOTO NUMBER: KMS 18A10 TYPE: Aspen-Willow 
DISTURBANCE: 1963 Slikok Rolling Drum Chopper 
ASPECT: 173 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Geocaulon lividum 
Epilobium anaustifolium 
Cornua canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

0 
80 
72 
68 
20 
04 
16 
92 

Stems/ha 
[x(s.d.)) 

0 
2960 (2318) 
4480 (4593) 
4320 (5647) 

800 (1732) 

Frequency 
(%) 

76 
04 
88 
12 
28 
04 
04 
04 
52 
56 
16 
04 
36 
92 
04 
48 
12 
76 
04 

Hei&ht in Hei&hts 
em. (s.d.) measured 

0 
102.5 
93.0 
69.5 
79.7 

0 
(56.3) 25 
(29.3) 25 
(15.4) 24 
(23.7) 17 

Canopy cover 
[x(s.d.)J 
11.2(23.2) 
0.1 (0.5) 

26.6(26.6) 
0.7 (2.6) 
1.3 (2.6) 
0.2 (0.7) 
0.5 (2.5) 
0.1 (0.5) 
1.9 (2.5) 
2.6 (3.9) 
1.2 (3.5) 
2.0(10.0) 
7.5(14.6) 
5.0 (9.8) 
0.1 (0.5) 
1.2 (1.3) 
0.3 (0.8) 
6.7 (5.8) 
0.5 (2.5) 



SOil. SURVEY: 

"A" Horizon .. ~ .. Horizon 
Depth to 
"C" Horizon 

5 56 Thickness (em) 67 
pH ... 1 .:..8 
Rock and Debris ( ~;) 0.3 0. 1 
Sane en as.; i3.7 
Silt on 10.7 18.2 
Clay (~0 3.8 8. l 
Zn 16.6 26.0 
Cu 6. 1 4.6 
~g 94.0 96.0 
!-In 2 • 1 3.8 
Ca 93.0 109.5 
!'a 126.0 96.0 
K 131.0 162.5 
Fe 30.4 37.4 
Pb ' ., ... _ 3.7 
Co 0. 1 0.4 
Cr 2.3 ... a 
?'i 46.3 37.8 
p o.o o.o 
~ o.o o.o 
B 3 • .:. 2 • 6 
Cd 1 • 2 1.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek PLOT NUMBER: SCC-07 
PHOTO NUMBER: KMS 18A10 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 174 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY 
Picea glauca 

(square meters/hectare 
9.6(32.5) 

(s.d.)] 

Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

0.7 (6.3) 
4.7(19.9) 
8.8(37.5) 

Frequency Stems/ha 
s2ecies ~%) [X~ 8. d. 2) 
Pice a glauca 68 800 (1291) 
Picea mariana 0 0 
Populus tremuloides 32 3200 (3464) 
Salix spp. 60 2320 (5406) 
Betula papyrifera 28 880 {1833) 
Vaccinium spp. 16 

UNDERSTORY VEGETATION 
Frequency 

s2ecies ~%2 
Lycopodium spp. 36 
Lycopodium annotinium 40 
Sphasnum 88 
Gymnocarpium dryopteris 40 
Gramineae 08 
Listera cordata 04 
Populus tremuloides 08 
Salix spp. 04 
Betula papyrifera 08 
Ceocaulon lividum 56 
Rosa acicular is 28 
Epilobium angustifolium 36 
Cornua canadensis 76 
Pyrola secunda 28 
Vaccinium spp. 04 
Vaccinium vitis-idaea 96 
Trientalis europaea 32 
Linnaea borealis 76 
Cladonia spp. 16 
Peltigera spp. 60 

Height in Heights 
em. ~. 0 d.) measured 
164.5 (77.6) 22 
114.0 (0.0) 0 
56.9 {24.3) 25 
58.8 (16.6) 17 
58.0 {10.6) 21 

Canopy cover 
[x~s.d.l) 

1 • 7 {3.4) 
1.4 {2.6) 

26.2(30.6) 
4.1 {7.3) 
0.3 (0.8) 
0. 1 (0.5) 
0.6 (2.5) 
0. 1 (0.5) 
0.6 {2.5) 
3.8 { 5. 1) 
2.0 {4.1) 
5.8(14.2) 
5.8 ( 7 • 1 ) 
0.7 ( 1. 1) 
0.2 (0.7) 
9.4 {8.0) 
0.8 (1. 2) 
2.7 (3.1) 
0.4 (0.9) 
3.4 {6.4) 



SO!L SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c .. Horizon 

Thickness (em) .:. -+9 59 
pH 3.8 5.2 
Rock and Debris (i; ) 0.2 3.6 
Sand c:) 8 1 • 9 70.9 
Silt p~) 1 5. 7 2 1 • 1 
Clay o:> 2.4 8.0 
Zn 1 4. 5 19.9 
Cu 9. 5 3. 5 
~g 96.0 98.5 
Mn 2. 2 8 • .:. 
Ca 163.0 116. 5 
~a 138.0 102.0 
K 1 57. 5 183.5 
Fe 16.6 20.3 
Pb 3.3 1.8 
Co 0.7 0.2 
Cr 1.3 6.0 
!\; 29.1 31 • 5 
p o.o 0.0 
N 0.0 0.0 
B 6.8 - ') 

I • -

Cd 0.8 0.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Coal Creek Lake PLOT NUMBER: SCC-08 
PHOTO NUMBER: KMS 18A10 TYPE: Willow 
DISTURBANCE: 1963 Slikok Rolling Drum Chopper 
ASPECT: 176 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

{%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Equisetum spp. 
Gramineae 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicularis labradorica 
Linnaea borealis 
Senecio pauciflorus 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

72 
0 

60 
100 

32 
04 
28 
04 
76 

Stems/ha 
[x(s.d.)) 
4080 (S082) 

0 
3600 (3830) 

15920(12308) 
880 (1536) 

Frequency 
~%2 

76 
04 
96 
24 
72 
04 
08 
08 
04 
08 
84 
96 
08 
04 

0 
24 
96 
32' 
12 
20 
08 
24 
04 
76 

Height in 
em. (s.d.) 
80.9 (43.6) 

0 
67.2 (17.3) 
56.3 (13.8) 
61.6 (20.1) 

Heights 
measured 

25 
0 

24 
25 
16 

Canopy cover 
[x~s.d.2J 
3.8 (6.3) 
0. 1 (0.5) 

15.2(24.3) 
0.6 ( 1.1) 
2.3 (2.4) 
0.6 (2.5) 
0.2 (0.7) 
0.2 (0.7) 
0. 1 (0.5) 
0.6 (2.5) 
6.5 (7.0) 
2.4 (0.5) 
0.2 (0.7) 
0.2 (0.7) 
0.1 (0.5) 
5. 0( 1 1. 7) 
3.6 (3.4) 
0.8 ( 1. 2) 
0.3 (0.8) 
0.9 (2.6) 
0.2 (0.7) 
0.6 ( 1. 1) 
0. 1 (0.5) 
6. 1 (8.5) 



Debris 

SOIL SURVEY: 

Thickne!'s (em) 
pH 
Rock and Debris ('?.) 

Sand (i.:) 

Silt ( ~:) 

Clay ( ~;) 

Zn 
Cu 
~& 
Mn 
Ca 
Ka 
K 
Fe 

Pb 
Co 
C'!'" 
Ki 
p 

~ 

B 

Cd 

"A" Horizon 

5 
4.2 
0.2 

83.5 
1 3 • 3 
3.2 

14.3 
8.8 

92.5 
3.6 

248.5 
117.0 
l-48.5 
18.8 
6.2 
0.2 
2.5 

o40.5 
o.o 
o.o 
:..7 
1.9 

Oo4 0.1 (0.5) 

Depth to 
"B" Horizon "C" Horizon 

. 
38 47 

4.3 
0.4 

73 ... 
2 l ... - ., '·-' ' , " ... . .. 
10.::! 
96.5 

6.2 
182.5 
110.0 
216.5 

26.3 
2.0 
0.3 
5.3 

26.5 
o.o 
o.o 
6.0 
o.; 



KMS 18A 010 

90 

0 

set.·IQ 

Coal C ~e:c.k Lake. 
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HAKALA PLOTS 

Nine stands located along the Skilak Loop Road represent the 
only locations within the 1947 Burn which have monitored plant 
succession following the fire. The fire was started in early 
June, 1947 and burned for six weeks until extinguished by late 
summer rains. The fire covered over 125,500 ha within the Kenai 
Lowlands from Skilak Lake to the Swanson River to the north. 
Virtually every type of interior forest was a part of the burn. 
The entire area within the boundary of the fire was not burned, 
and numerous islands of unburned forest remain. 

Nine stands along the Skilak Loop Road were established in 
1950 to monitor the response of vegetation after the fire. These 
plots were examined five times between 1950 and 1977 (see table 
below). Density of willow was never great in these plots. 
Although paper birch initially was the most numerous browse 
species, aspen has dominated the stands since 1961. Fireweed 
invaded the stands soon after the fire but has steadily decreased 
in density. Lupine density peaked 14 years after the fire, and 
density of mountain cranberry is apparently still increasing. 

Average density (stems/0.1 acres) of moose forage in 9 stands 
located along the Skilak Loop Road in the 1947 Burn. 

Species 1950 1955 1961 1965 1977 

----------------------------------------------------------------
Picea spp. 24 30 43 44 27 
Populus tremuloides 102 75 60 58 31 
Salix spp. 5 16 14 1 7 8 
Betula papyrifera 246 198 40 54 14 

Total Browse 453 289 1 14 129 53 

Rosa acicularis 2 6 26 27 18 
Lupinus arcticus 100 149 587 219 37 
Epilobium angustifolium 595 351 240 232 129 
Vaccinium vitis-idaea 514 1. 4 56 3,797 9,044 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots PLOT NUMBER: HAK-01 
PHOTO NUMBER: KMS 29A17 TYPE: Seral Willow-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 190 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 24 
Salix spp. 48 
Betula papyrifera 0 
Ledum spp. 12 
Vaccinium spp. 08 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d.)} em. (s.d.2 

0 0 
4640 (3720) 191.2(105.3) 

720 (1500) 95.2 (56.2) 
5040 (8240) 136.9(102. 5) 

0 0 

Heights 
measured 

0 
25 
16 
25 

0 

Frequency Canopy cover 
SJi!ecies (%) [x~s.d.)) 

Lycopodium spp. 76 1. 9 ( 1. 1) 
Sphagnum 100 1 0 • 1 ( 1 5 • 5 ) 
Gramineae 96 2.8 ( 2. 1 ) 
Populus tremuloides 04 0. 1 (0.5) 
Lupinus arcticus 20 0.5 (1.0) 
Epilobium angustifolium 72 2 • 1 (0.9) 
Corn us canadensis 88 2.2 (0.8) 
Arctostaphylos uva-ursi 04 0.1 (0.5) 
Vaccinium spp. 04 0.5 (2.5) 
Vaccinium vitis-idaea 100 9.6 (9.8) 
Polemonium acutiflorum 04 0. 1 (0.5) 
Cladonia spp. 72 2.6 (3.2) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 80 5. 5 (7.0) 
Debris 16 0.4 ( 0. 9) 



SOIL St:RVEY: 

"A" Horizon 

6 
4.6 
0.7 

70.4 
22.6 
7.0 

10.3 
7.0 

92.0 
1.0 

43.0 
79.0 
95.0 
26.0 

3. 1 
0. 1 
1 . 7 

37.2 
362.0 
493.0 

6.:. 

"B" Horizon 

39 
5.0 
1.9 

74.6 
1 9. 1 
6.3 

36.8 
24.3 
39.0 

101.0 
31.0 
83.0 

196.0 
28.0 
1 1 • 2 
1 3 • 4 
18.7 
40.6 

385.0 
2005.0 

' -"+ •· I 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots PLOT NUMBER: HAK-02 
PHOTO NUMBER: KMS 29A17 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1947 Fire 

ELEVATION: 107 meters ASPECT: 36 degrees 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Geocaulon lividum 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

on 
0 

72 
84 
08 

0 
16 
20 

Stems/ha 
[x(s.d.)] 

0 
3600 (3780) 

10240 (7420) 
880 (4000) 

0 

Frequency 
~:q 
72 
04 
68 
04 
28 
28 
24 
68 
04 
12 
88 
36 
28 
16 

Height in 
em. (s.d.) 

0 
73.6 (22.2) 

360.6(166.6) 
121.0(131.3) 

0 

Heights 
measured 

0 
24 
24 

6 
0 

Canopy cover 
[X~ S. do)) 
1.8 ( 1. 1) 
0 0 1 (0.5) 
7.4 (9.8) 
0.5 (2.5) 
0.7 ( 1. 1) 
1 0 1 (2.6) 
0.6 ( 1. 1) 
2.9 (3.8) 
0 0 1 (0.5) 
0.7 (2.6) 
6.2 (50 3) 
1 0 3 (2.6) 
4.5 (9.0) 
1 0 2 (3.5) 



SOIL Sl!RVEY: 

"A" Horizon nB" Ho!."izon 
Depth to 
"c" Horizon 

8 20 Thickness (em) 43 
pH 4.2 5 . 1 
Rock and Debris CO 6. 3 2.0 
Sand < ~n 70.7 77.8 
Silt en 2.:.. 1 1 i. 6 
Clay ( ~~ ) 5 • 2 4.6 
Zn 6.9 1 i . 0 
Cu 8.9 10. 0 
Mg 94.0 96.0 
Mn 1 • 0 1.0 
Ca 11 q. 0 77.0 
Na 63.0 70.0 
K 1 12. 0 1 1 6. 0 
Fe 2 5. 0 35.0 
Pb 3. 1 12.0 
Co 0 • 1 0.2 
Cr 1 • 9 4. 6 
Ni 56.8 39.0 
p 309.0 210.0 
N 922.0 374.0 
B 7. 2 1 • 8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots 
PHOTO NUMBER: KMS 30A04 TYPE: Seral Aspen 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: HAK-03 

ASPECT: 180 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 107 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ:!ecies co 
Picea glauca 04 
Picea mariana 28 
Populus tremuloides 100 
Salix spp. 12 
Betula papyrifera 0 
Ledum spp. 28 
Viburnum edule 04 

UNDERSTORY VEGETATION 

SJ:!ecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)) em. (s.d.) measured 

80 (400) 125.0 (O) 1 
880 (1620) 131.4(117.2) 16 

24800 (9520) 364.4(155.5) 25 
320 (920) 150.6 (68.9) 8 

0 0 0 

Frequency Canopy cover 
(%) [x~s.d.) J 
40 1.8 (3.4) 
68 3.3 (4.3) 
92 2.3 (0.7) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
48 2.0 (2.5) 
84 3.7 (4.0) 
08 0.2 (0.7) 
20 0.5 ( 1. 0) 
08 0.2 (0.7) 

100 13.1(10.7) 
12 0.3 (0.8) 
16 0.4 (0.9) 
08 0.2 (0.7) 
24 1.8 (4.1) 



SOIL St:RVEY; 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

6 58 Thickness (em) 70 
pH 4.6 5. 3 
Rock and Debris (i~) 0.8 0.5 
Sand ( ;; ) 65.2 73.6 
Silt < ;n 26.7 20.4 
Clay (i;) 8 • 1 6.0 
Zn 9. 1 5 1 • 7 
Cu 9. 3 1 7. 9 
~g 90.0 97.0 
~n 1.0 6.0 
Ca 83.0 378.0 
Na 81 • 0 85.0 
K 109.0 224.0 
Fe 27.0 36.0 
Pb 1.6 1 1 . 6 
Co 0. 1 0.3 
Cr 1 • 4 8.6 
N.; 5.0 38.6 
p 263.0 583.0 
N 305.0 588.0 
B 5.0 3~6 



95 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: SKilak Loop Succession Plot PLOT NUMBER: HAK-04 
PHOTO NUMBER: KMS 33A03 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 356 degrees 
YEAR SURVEYED: 1977 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

ELEVATION: 107 meters 
TOPOGRAPHY: Slight-Moderate Slope 

[square meters/hectare 
0 

0.1 (2.0) 
7.8(35.9) 
0.4 (5.5) 

(s.d.)] 

Frequency Stems/ha Height in Heights 
s2ecies on [X~ s. d.) I em. (s.d.~ measured 
Picea glauca 0 0 0 0 
Picea mariana 88 6800 (5280) 90.9 (50.0) 25 
Populus tremuloides 96 4320 (3540) 162.3 (95.3) 25 
Salix spp. 12 320 (920) 121.4 (55.4) 1 5 
Betula papyrifera 08 160 (520) 222.6(102.5) 11 
Ledum spp. 24 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x~s.d.)] 
Lycopodium spp. 64 2.4 (3.3) 
Sphagnum 44 1.1 ( 1. 3) 
Picea mariana 0 1 • 3 (6.0) 
Gramineae 28 0.7 ( 1 • 2) 
Populus tremuloides 04 0. 1 (0.5) 
Geocaulon lividum 12 0.7 (2.6) 
Epilobium angustifolium 24 0.6 ( 1. 1) 
Cor nus canadensis 88 3.8 (4.0) 
Arctostaphylos uva-ursi 08 0.6 (2.5) 
Vaccinium vitis-idaea 100 21.0(14.6) 
Linnaea borealis 08 0.6 (2.5) 
Cladonia spp. 56 8.0(12.3) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 64 2.8 (3.8) 
Debris 04 0.2 (0.7) 



SOIL StRVEY: 

tt A tt Horizon "Bu Horizon 
Depth to 
uc" Ho::-izon 

4 29 Thickness (em) 41 
pH 4.3 5.8 
Rock and Debris 0~) 0.2 ") --·=> 
Sand PO 72.0 73.3 
Silt < ~n 24.3 18. i 
Clay (7.) 3.7 8.0 
Zn 9. 3 33.8 
Cu 8.0 16 • .:. 
Mg 102.5 95.0 
Mn 1.8 4.7 
Ca 130.0 481 • 3 
K'a 80.0 74.0 
K 181.0 300.0 
Fe 27.6 33.3 
Pb 4.2 1 • 8 
Co 0.2 0.2 
Cr 2.0 8.6 
Xi 42.7 39.6 
p o.o o.o 
K' 0.0 o.o 
B 3.9 1 I. 2 
Cd 0. 1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots PLOT NUMBER: HAK-05 
PHOTO NUMBER: KMS 33A03 TYPE: Seral Aspen-Spruce-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 210 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%~ 
Picea glauca 24 
Picea mariana 76 
Populus tremuloides 100 
Salix spp. 56 
Betula papyrifera 68 
Viburnum edule 20 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[ X ( S • d • ~ ) em. (s.d.~ 
640 (1240) 201.0 (69.7) 

6200 (5560) 141.9 (66.6) 
12400 (7160) 108.1 (54.6) 

6080 (8080) 82.6 (27.0) 
3600 (3520) 137.4 (71.2) 

Heights 
measured 

6 
21 
25 
21 
23 

Frequency Canopy cover 
seecies (%) (x~s.d.~l 

Lycopodium spp. 52 1.3 ( 1. 3) 
Sphagnum 48 2.7 (6.2) 
Picea mariana 0 0. 1 (0.5) 
Populus tremuloides 12 0.4 (0.9) 
Lupinus arcticus 12 0.4 (0.9) 
Epilobium angustifolium 32 1.0 ( 1 • 2) 
Corn us canadensis 60 1.5 ( 1. 2) 
Pyrola secunda 04 0. 1 (0.5) 
Arctostaphylos uva-ursi 04 0. 1 (0.5) 
Vaccinium vitis-idaea 52 4. 1 (5.4) 
Viburnum edule 16 1 • 2 (3.5) 
Linnaea borealis 24 1 • 4 (3.5) 
Cladonia spp. 92 4.3 (4.2) 
Cladonia rangiferina 20 0.9 (2.6) 
Peltigera spp. 80 8.5 (9.6) 
Debris 40 2.6 (4.5) 



SOIL SURVEY; 

II All 

Rock and Debris C~) 

Sand en 
Silt C~) 

Clay c~) 

Zn 
Cu 
:)1g 

Xn 
Ca 
;\a 

K 
Fe 
Pb 
Co 
C:: 

:\i 
p 

~: 

B 

Horizon ttB" 

10 
4.8 
1.5 

74.7 
18.4 
6.9 

1 6. 3 
8.6 

95.0 
2.0 

284.0 
83.0 

16~.+.0 

28.0 
2 • 4 
0.2 
2.0 

33.-+ 
299.0 
2 8 l . 0 

3.9 

Horizon 

45 
5. 4 

28.7 
78.3 
17.0 
4.8 

47.0 
l 8. 8 
98.0 

4.0 
472.0 

74.0 
2 l i. 0 

37.0 
-+ . 1 
o . .:. 
9.6 

74.9 
: :..9. 0 
375.0 

~. 5 

Depth to 
"cu Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plot 
PHOTO NUMBER: KMS 37A04 TYPE: Seral Birch 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: HAK-06 

ASPECT: 187 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 183 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Seecies ~%) 
Picea glauca 04 
Picea mariana 0 
Populus tremuloides 0 
Salix spp. 04 
Betula papyrifera 44 
Alnus spp. 28 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Equisetum spp. 
Gramineae 
Betula papyrifera 
Salix spp. 
Stellaria spp. 
Actaea rubra 
Ribes spp. 
Rubus idaeus 
Rosa acicular is 
Epilobium angustifolium 
Heracleum lana tum 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Trientalis europaea 
Mertensia paniculata 
Galium boreale 
Galium trifolium 
Viburnum edule 
Solidago spp. 
Senecio pauciflorus 
Cladonia spp. 
Peltigera spp. 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.d.) measured 

80 (400) 214.0(180.3) 3 
0 0 0 
0 0 0 

80 (400) 297.3(158.1) 4 
4240 (6780) 313.7(163.5) 23 

Frequency Canopy cover 
cq [x(s.d.)] 

80 5.9 ( 7. 1) 
56 7.7(19.0) 
76 2.4 (2.3) 
20 0.5 ( 1 • 0) 
04 0. 1 (0.5) 
36 1 • 7 (3.4) 
24 3.0 (7.0) 
04 0. 1 (0.5) 
16 1.7 ( 4. 1) 
28 4. 1 (7.3) 
60 5.7 (5.8) 
08 2.5(10.2) 
04 0.5 ( 2. 5) 
08 0.6 ( 2. 5) 
04 0.5 (2.5) 
04 0. 1 (0.5) 
08 1 • 3 (3.5) 
04 0. 1 (0.5) 
08 0.6 (2.5) 
08 1 • 8 ( 4. 1 ) 

0 0.3 (0.8) 
12 0.3 (0.8) 
16 0.4 (0.9) 
40 1. 0 ( 1 • 2) 



SOIL St:RVEY: 

II A" Horizon 

5 
6.6 
1 • 0 

72.0 
2 1 . 0 

7.0 
17.9 

5 • 3 
96.0 

1.7 
126.5 
69.5 

136.0 
27.3 

3. 3 
0.2 
2.6 

2 i. 3 
0.0 
o.o 
~.3 

0. 1 

"B" Horizon 

43 
5 • 1 
1.0 

74.0 
20.0 
6.0 

31 • 4 
20.6 
97.0 
3.3 

307.0 
46.0 

214.0 
34.0 

- ') J .... 

0.3 
6 • 2 

38.2 
0.0 
n.o 
3.6 
0.3 

Depth to 
"C" Ho'::'izon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots PLOT NUMBER: HAK-07 
PHOTO NUMBER: KMS 37A04 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1947 Fire 
ASPECT: 354 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 76 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 04 
Salix spp. 20 
Betula papyrifera 12 
Betula nana 12 
Spiraea beauverdiana 40 
Empetrum nigrum 44 
Ledum spp. 100 
Vaccinium spp. 88 

UNDERSTORY VEGETATION 

Stems/ha 
(x(s.d.)} 

0 
4320 (4560) 

320 (1600) 
2880 (8580) 

480 (1660) 

Height in 
em. (s.d.) 

0 
65.5 (26.3) 
46.2 (13.6) 
54.3 (21.9) 
75.8 (35.5) 

Heights 
measured 

0 
24 

5 
14 
10 

Frequency Canopy cover 
Species 

Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea 111ariana 
Gramineae 
Betula nana 
Geocaulon lividum 
Spiraea beauverdiana 
Rubus pedatus 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

(%) 
56 
96 
16 
08 
24 
12 
04 
12 
44 
08 
88 
56 
68 
68 
04 
56 
08 

( x( s. d.) l 
2. 2 (3.3) 

13.5(15.2) 
0.8 (2.6) 
0.3 (0.8) 
0.6 (I. 1) 
0.8 ( 2. 6) 

0. 1 (0.5) 
0.3 (0.7) 
1.5 (2.6) 
1.3 (6.0) 

10.7 (8.9) 
2.6 (5.8) 
4.5 (5.2) 
2.9 ( 3. 8) 
0. 1 (0.5) 
3.8 ( 5 • 1 ) 
0.2 (0.7) 



SOIL SCR\TEY: 

" .A. " Horizon "B ,, Horizon 
Depth to 
"c" Horizon 

3 76 Thickness (em) 88 
pH 
Rock and Debris (~) 

Sand ( ~~) 
Silt(~:) 

Clay <~n 
Zn 
Cu 
~g 

:-In 

Ca 
X a 

Fe 
Pb 
Co 
Cr 
Xi 
? 
!\ 

3.8 
0.7 

53.6 
35.2 
1 1 • 2 
13.8 
1 5 • 0 
95.0 

2.0 
144.0 

81 • 0 
181.0 
28.0 

..:..6 
0 • 1 
3. 1 

29.6 
2 01 • 0 
l 9 5. 0 

9. s 

5 • 5 
0.3 

82.2 
11.9 

5. 9 
5..:..0 
23.4 
98.0 

4.0 
696.0 

28.0 
309.0 

35.0 
11 • 4 

0.4 
8.6 

8 8. 5 
1 1 0 • 0 
370.0 

3. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots PLOT NUMBER: HAK-08 
PHOTO NUMBER: KMS 37A04 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 185 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 88 
Picea mariana 0 
Populus tremuloides 08 
Salix spp. 24 
Betula papyrifera 64 
Populus balsamifera 04 
Alnus spp. 44 
Viburnum edule 20 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea glauca 
Gramineae 
Betula papyrifera 
Alnus spp. 
Rosa acicular is 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Galium triflorum 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)) em. (s.d.) measured 

15200(14320) 120.5 (65.5) 25 
0 0 0 

160 (520) 77.0 (66.6) 7 
2240 (7060) 177.3 (75.0) 16 

11040(12780) 231.0 (83.1) 22 

Frequency Canopy cover 
~?.) [x(s.d.)] 
16 0.4 (0.9) 
04 0.5 (2.5) 
92 9.9 (9.2) 
08 0.3 (0.8) 
04 0. 1 (0.5) 
08 0.3 (0.8) 

0 0. 1 (0.5) 
24 1.5 (3.5) 
52 2.6 (3.9) 
60 2.4 ( 3. 3) 
20 0.5 (1.0) 
16 0.4 (0.9) 
44 4 • 5 ( 1 1 • 4 ) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
04 0.6 ( 2. 5) 
68 4.0 (6.6) 
32 0.8 ( 1. 2) 
40 1.8 (3.4) 
28 7.2(19.3) 



SOIL Sl'RVEY: 

Thickness (em) 
pH 
Rock and Debris (%) 
Sand ( ~;) 
Silt CO 
Clay (~0 

Zn 
Cu 
::'1g 

Xn 
Ca 
:\a 

K 

Fe 
Pb 
Co 
Cr 
Xi 
p 

:\ 

B 

ttAn Horizon 

2 
4.2 
.:..9 

74.4 
1 8 • 4 

7 • 1 
6.9 
4 • 3 

87.0 
' .-. .... ~~· 

'32.0 
50.0 

l 5 9 • 0 
26.0 

') .., 
- • I 

0. : 
0.9 

81 • 2 
276.0 
602.0 

... 8 

"B" Ho::-izon 

28 
5. 2 
).4 

78.5 
1 6 • 5 
5.0 

34.8 
1 1 • 1 
97.0 

225.0 
3 1 • 0 

242.0 
34.0 

1 • 6 
0.3 
8.0 

4 7. 3 
298.0 
773.0 

5. 9 

Depth to 
"C" Horizon 

35 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Skilak Loop Succession Plots PLOT NUMBER: HAK-09 
PHOTO NUMBER: KMS 37A04 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 180 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 229 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(?.) 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ribes spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

16 
0 
0 

12 
0 

68 
88 
12 

Stems/ha Height in 
[x(s.d.)) em. (s.d.) 

640 (1800) 234.0(102.6) 
0 0 
0 0 

400 (1280) 46.7 (7.6) 
0 0 

Heights 
measured 

5 
0 
0 
3 
0 

Frequency Canopy cover 
S2ecies (:0 [x(s.d.l] 

Sphagnum 64 4.0 (5.0) 
Equisetum pratense 60 1 • 5 ( 1. 2} 
Picea glauca 04 0. 1 (0.5) 
Gramineae 72 2.7 ( 3. 1) 
Alnus spp. 04 0. 1 (O.S) 
Stellaria spp. 04 0.5 (2.5) 
Delphinium glaucum 04 0. 1 (0.5) 
Ribes spp. 28 5. 1 (9.0) 
Rosa acicularis 12 0.8 (2.6) 
Geranium erianthum 04 0. 1 (0.5) 
Epilobium angustifolium 04 0.5 (2.5) 
Cornus canadensis 08 0.2 (0.7) 
Pyrola asarifolia 24 1.0 (2.6) 
Mertensia paniculata 20 1.4 (2.6) 
Galium trif1orum 52 3.2 ( 6. 1 ) 
Linnaea borealis 04 0.5 ( 2. 5) 
Debris 08 0.6 (2.5) 

I 



SOIL SCRVEY: 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

, -Thickness (em) 36 _:::> 

pH 7.0 
Rock and D-ebris("~) 1 • 0 
Sand ( ~~ ) 48.7 
Silt < ~o 3 8. 1 
Clay c.;) 1 3. 3 
Zn 10. 5 
Cu l 7. 6 
:-lg 9 5. 0 
Mn 2.0 
Ca 26950.0 
Y:. 63.0 
K 124.0 
Fe 24.0 
Pb 1 • 9 
Co 0. 2 
Cr 1 • 1 
Xi .:+9.2 
p 153.0 
~ 224.0 
B 10.0 



G,-21-1-5 z KMS Z9A 011-

101 

0 

0 

0~ 
·'II. 

0 

Suec.£-ssioN Plo+s oN Skilak Loop. 



(Q- ZlO- '15 1 KMS 30A OOif 

102 

0 

0 

Succ.e.ssio~ Plots o~ Ski\ak.. Loop 



G-21--15 2 ~MS '33A 003 

103 

0 

0 

0 

Succ.e~si~ 1)lo~ 6t-J Ski \ak. loop 



8-.tt-15 1- KMS 31A 004 

104 

0 

0 

0 

~uc..c.essiotJ 1>\ots o~ ~\<.l\ak Loop 
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SWANSON RIVER ROAD 

In 1961, two plots of 16 ha and one of 8 ha south of Dabbler 
Lake and about 1 km east of the Swanson River Road were managed 
with Crossville blade and rake. The Crossville blade floated on 
top of the ground exposing only 20% of the mineral soil, cut 
off spruce at ground level, but left willow and birch seedlings. 
The Crossville rake exposed about 7~% of the mineral soil and 
caused a 97% reduction in woody plant density (KNWR 1961 annual 
report). The three plots were notidentified, thus our samples 
were not keyed to type of management. We surveyed vegetation in 
eight stands in this area in 1976. Three of our stands (stands 
2, 6 and 8) were located in the 1947 burn, four (stands 3, 4, 5, 
and 7) were located in mechanically disturbed sites, and one 
(stand 1) was a mature forest site. Those sites which were 
mechanically disturbed contained higher densities of aspen and 
willow, while those stands in the 1947 burn had higher densities 
of black spruce. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-01 
PHOTO NUMBER: ENA 10-58 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 79 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

[square meters/hectare 
7.1 (22.1) 

0 
0.2 (2.6) 
6.3 (20.4) 

(s.d.)] 

Frequency 
(%) 

Stems/ha Height in 
Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Alnus spp. 
Ribes spp. 

24 
0 
0 

08 
0 

04 
12 
40 

Spiraea beauverdiana 04 
Viburnum edule 40 

UNDERSTORY VEGETATION 

[x(s.d.)) 
4000 (2520) 

0 
0 

520 (160) 
0 

em. (s.d.) 
244.1(104.9) 

0 
0 

67.7 (32.6) 
0 

Heights 
measured 

15 
0 
0 
3 
0 

Frequency Canopy cover 
s2ecies ~%~ [x~s.d.~] 

Lycopodium spp. 04 0. 1 (0.5) 
Lycopodium annotinum 44 1.1 ( 1. 3) 
Sphagnum 56 6.8(11.6) 
Equisetum spp. 36 2.4 (6.3) 
Gymnocarpium dryopteris 60 5.8 (7.5) 
Picea glauca 0 0.5 (2.5) 
Gramineae 60 1.9 (2.5) 
Ribes spp. 08 0.6 ( 2. 5) 
Spiraea beauverdiana 04 0.5 (2.5) 
Rubus pedatus 08 1.0 (3.5) 
Rosa acicularis 24 1.9 (3.4) 
Epilobium angustifolium 44 2.6 (3.9) 
Cornua canadensis 44 3. 1 (4.9) 
Pyrola asarifolia 04 0. 1 (0.5) 
Pyrola secunda 16 0.8 (2.6) 
Vaccinium vitis-idaea 28 1.2 (2.6) 
Trientalis europaea 80 2.8 ( 3 • 1 ) 
Viburnum edule 08 2.9 (8.5) 
Linnaea borealis 44 1.9 (3.4) 
Debris 04 0. 1 (0.5) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand P•) 
Silt CO 
C 1 a y ( ;; ) 
Zn 
Cu 
:Mg 
Mn 
Ca 
Ka 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 

"A" 

(4) 

Horizon 

5 
4.2 
1 • 5 

74 • .:. 
1 9 • 3 
6.3 
3.9 

1 5 • 3 
95.0 

1 • 0 
64.0 

122.0 
210.0 

26.0 
3.i 
0.2 
4. 1 

44.6 
285.0 
8.:.5.0 

9.2 

Depth to 
"B" Horizon tt C II Horizon 

1 ') -
- I 1 3 5 

5.0 
.:..9 

7 6. 5 
18. 6 
4.9 

2 5 • 1 
16.8 
97.0 

2.0 
346.0 
83.0 

301.0 
45.0 

2.9 
0.2 
5.8 

47.8 
28&.0 
90.0 

7.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-02 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 96 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
·Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

28 
100 

72 
84 
08 
08 
56 
24 

Steas/ha 
[x(s.d.)] 
1040 (1900) 

24080(14520) 
3600 (3540) 
5040 (4280) 

160 (520) 

Height in 
em. (s.d.) 
166.3 (51.8) 
167.3 (92.7) 
94.7 (47.1 
70.7 (31.9) 
56.0 (9.9) 

Heights 
measured 

9 
25 
23 
22 

2 

Frequency Canopy cover 
s2ecies ~%2 [x~s.d.2J 

Lycopodium spp. 96 3.2 (2.8) 
Lycopodium annotinum 04 0. 1 (0.5) 
Sphagnum 88 20.5(21.9) 
Picea mariana 0 0. 1 (0.5) 
Gramineae 48 1.3 (1.3) 
Populus tremuloides 12 0.7 (2.6) 
Salix spp. 08 0.9 (2.6) 
Geocaulon lividum 24 1.0 (2.6) 
Epilobium angustifolium 64 1.6 ( 1. 2) 
Corn us canadensis 96 2.8 ( 2. 1) 
Pyrola secunda 04 0. 1 (0.5) 
Ledum spp. 12 0.5 ( 1 • 0) 
Vaccinium spp. 16 1.5 (6.0) 
Vaccinium vitis-idaea 100 6.0 (6.6) 
Linnaea borealis 12 0.3 (0.8) 
Cladonia spp. 76 2.3 (2.4) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 88 9.3 (6.8) 
Debris 28 1 • 1 (2.6) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris (7.) 
Sand (;":) 
Silt (%) 
Clay C~) 

Zn 
Cu 
~g 

Mn 
Ca 
Ka 
K 
Fe 
Pb 

Co 
Cr 
~i 

p 

B 

"A" Horizon 

4 

4.3 
0. 1 

69.4 
24.7 
6.0 
6.7 

2 2. 1 
87.0 

1 • 0 
959.0 
130.0 
170.0 

33.0 
4.5 

t 
2.9 

25.7 
274.0 
392.0 

1 9. 5 

Depth to 
"B" Horizon "C" Horizon 

-... I I 90 
5 ... 
3.6 

73.9 
1 9. 7 
6.3 

36.3 
27.4 
98.0 

6.0 
619.0 
81.0 

350.0 
50.0 

5. 5 
0.3 

10.7 
39.5 

286.0 
462.0 

2.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-03 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Aspen-Spruce-Willow 
DISTURBANCE: 1961 Swanson River Road 
ASPECT: 84 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix •PP• 
Betula papyrifera 
Populus bal•amifera 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

12 
72 
96 
72 
04 
36 
28 
12 

Stems/ha 
(x(s.d.)) 
480 (1660) 

5600 (6920) 
11680 (5700) 

4560 (7080) 
80 (400) 

Height in 
em. ( •• d.) 
225.8(106.2) 
217.6(108.7) 
105.4 (52.5) 
64.0 (29.3) 
54.0 (5.7) 

Heights 
measured 

4 
19 
25 
22 

2 

Frequency Canopy cover 
Species 

Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus bal•amifera 
Populus tremuloides 
Salix •PP• 
Geocaulon lividum 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Polemonium acutiflorum 
Achillea borealis 
Cladonia epp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

(%) 
48 
44 
04 
88 

0 
12 
32 
08 
52 
40 
08 
04 
84 
04 
04 
32 
64 
20 
40 
08 

(x( •• d.)] 
1. 6 (2.6) 
1.9 (3.4) 
0.2 (0.7) 
2.7 (2.2) 
0.2 (0.7) 
0.7 (2.6) 
1.7 (3.4) 
0.2 (0.7) 
2.1 (2.5) 
1.0 (1. 3) 
0.2 (0.7) 
0. 1 (0.5) 
5.4 ( 5. 0) 
0. 1 (0.5) 
0. 1 (0.5) 
0.8 ( 1. 2) 
1. 6 ( 1. 2) 

0.5 (1. 0) 
2.6 (4.5) 
0.2 (0.7) 



S 0 I L 5 t.: R \' E Y : 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

1 8 Thickness (em) 20 
pH 5. 5 
Rock and Debris <~n 2 7 . 5 
Sand en 84.6 
5 i 1 t ( % ) 1 3. 0 
Clay c;) 2.4 
Zn 32.8 
Cu 23.6 
Mg 98.0 
Mn 5. 0 
Ca 592.0 
Na 76.0 
K 484.0 
Fe 49.0 
Pb 3.9 
Co 0.3 
Cr 1 1 • 2 
~i 29.6 
p 288.0 
~ 572.0 
B 3.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-04 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Willow-Aspen 
DISTURBANCE: 1961 Swanson River Road 
ASPECT: 33 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Betula nana 
Ledum spp. 

UNDERSTORY VEGETATION 

36 
36 
84 
84 
08 
24 
04 
16 

Stems/ha Height in 
[ x( s. d.) J em. (s.d.) 

960 (1740) 281.0(111.7) 
960 (1740) 233.9(104.6) 

8880 (9080) 68.7 (18.9) 
9200(10380) 55.6 (12.7) 

320 (1240) 69.7 (14.4) 

Heights 
111easured 

9 
13 
25 
25 

3 

Frequency Canopy cover 
Species ~%~ [X~ 8 • d • ~) 

Lycopodium spp. 56 1.4 (1. 3) 
Sphagnum 52 2.4 (5.9) 
Equisetum pratense 64 1.6 ( 1. 2) 
Picea glauca 08 0.2 (0.7) 
Picea mariana 04 0. 1 (0.5) 
Gramineae 76 1.9 ( 1.1) 
Populus tremuloides 04 0. 1 (0.5) 
Salix spp. 48 1.7 (2.6) 
Epilobium angustifolium 72 4.5 (4.7) 
Cornua canadensis 36 0.9 ( 1. 2) 
Pyrola asarifolia 20 0.5 (1.0) 
Pyrola secunda 08 0.2 (0.7) 
Ledum spp. 08 0.3 (0.8) 
Arctostaphylos uva-ursi 08 0.2 (0.7) 
Vaccinium vitis-idaea 60 4.0 (4.4) 
Trientalis europaea 08 0.2 (0.7) 
Achillea borealis 72 1. 8 ( 1. 1) 
Cladonia spp. 60 1.9 ( 2. s) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 52 1.7 (2.6) 



SOIL St:R\.EY: 

"A" 

Rock and Debris (%) 

Sand c;) 
Silt p;) 

Clay 0) 
Zn 
Cu 
~& 
Mn 
Ca 
:\a 
K 

Fe 
Pb 
Co 
Cr 
~; 

r 
~ 

B 

Horizon "B" 

4 
4.8 
0. 1 

6 9. 1 
23.6 
i.3 

] 9. 0 
1 9. 5 
97.0 

2.0 
682.0 

91 • 0 
245.0 

42.0 
10.7 

0. 1 
4.6 

6 6. 5 
258.0 
673.0 

4.5 

Horizon 

47 
5 • 1 
0.6 

86.8 
1 1 • 4 

1 • 8 
26.2 
16. 4 
98.0 

2.0 
328.0 
65.0 

250.0 
47.0 
2.8 
0.2 

I 1 • 0 
39.6 

233.0 
355.0 

4.i 

Depth to 
''C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-05 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Aspen-Willow 
DISTURBANCE: 1961 Swanson River Road 
ASPECT: 345 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Betula nana 
Empetrum nigrum 
Ledum spp. 

80 
28 
96 
80 
04 
12 
08 
04 
28 

Vaccinium spp. 04 
UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium complanatum 
Sphagnum 
Equisetum pratense 
Gramineae 
Populus balsamifera 
Populus tremuloides 
Salix spp. 
Geocaulon lividum 
Parnassia palustrus 
Epilobium angustifolium 
Cornus canadensis 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Trientalis europaea 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera app. 
Debris 

Steas/ha 
(x(s.d.)] 
4960 (6260) 
1280 (2500) 

16160(12540) 
13680(13400) 

80 (400) 

Frequency 
(%) 
52 
04 
64 
44 
60 
16 
08 
24 
24 
24 
80 
80 
16 
88 
24 
44 
52 
08 
32 
12 

Height in Heights 
em. (s.d.) aeasured 
206.4(104.2) 22 
168.0 
74.7 
48.6 
82.3 

(90.1) 8 
(26.3) 25 
(13.6) 25 
(30.0) 3 

Canopy cover 
(x(s.d.)] 
1.3 (1.3) 
0.5 (2.5) 
7.0 (8.8) 
1 • 1 ( 1 • 3 ) 
1.9 (2.5) 
0.4 (0.9) 
1.0 (3.5) 
1.0 (2.6) 
1.4 (3.5) 
0.6 (1.1) 
3.7 (4.0) 
4.4 (4.7) 
0.4 (0.9) 
7.7 (7.1) 
0.6 (1.1) 
1 • 1 ( 1 • 3 ) 
1.3 (1.3) 
0.2 (0.7) 
2.4 (4.6) 
0.3 (0.8) 



SOIL St:RVE'i: 

Th1ckness (em) 
pH 
Rock and Debris (~) 

Sand ( ~~) 
Silt Pn 
C 1 a y ( ~~) 
Zn 
Cu 
~g 

Mn 
Ca 
~a 

K 

Fe 
Pb 
Co 
Cr 
!\i 
p 

!\ 
B 

11 A" Horizon "BII 
Depth to 

Horizon "C" Horizon 

35 35 
5. 6 
0. l 

72.2 
22.6 
s. 2 

19.6 
19. 9 
98.0 

s.o 
595.0 

98.0 
296.0 

49.0 
3.4 
0.2 

10.0 
77.5 

210.0 
180.0 

6.2 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-06 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Black Spruce-White Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 345 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium complanatum 
Sphagnum 
Equi•etum •PP• 
Gramineae 
Populus tremuloides 
Salix spp. 
Geocaulon lividum 
Epilobium angu•tifolium 
Cornu• canadensis 
Pyrola asarifolia 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

60 
88 
72 
80 
08 
08 
24 
32 
16 

Stems/ha Height in Heights 
(x( •• d.)) em. (8.d.) measured 
4960 (6720) 141.2 (74.8) 15 
9120(10800) 166.7(105.8) 23 
4080 (4260) 81.0 (27.4) 24 
4160 (3400) 55.5 (12.4) 23 
1840 (8400) 65.0 (0) 1 

Frequency Canopy cover 
,%2 [x~s.d.lJ 
60 1.9 (2.5) 
20 0.5 (1. 0) 

100 26.3(18.8) 
12 0.3 (0.8) 
48 1.2 ( 1. 3) 
08 0.3 (0.8) 
04 0.4 (0.9) 
68 2.9 (3.8) 
68 2.7 (3.1) 
84 2.1 (0.9) 
08 0.2 (0.7) 
12 0.7 (2.6) 
12 0.4 (0.9) 
92 4.7 (4.5) 
08 0.2 (0.7) 
12 0.3 (0.8) 
56 1.4 (1. 3) 
28 0.7 (l • 1 ) 
60 2.6 (5.8) 
04 0.1 (0.5) 



SOIL St.:RVEY: 

"A" 

Rock and Debris P~) 

Sand p;) 
Silt (%) 
Clay ( ~;) 

Zn 
Cu 
Mg 
Mn 
Ca 
t-:a. 
K 
Fe 
Pb 
Co 
Cr 
~i 

p 

t-: 
B 

Horizon '' B" 

:. 
~--+ 
0. 3 

69.6 
26.0 

4. 5 
6. 1 

1 i. 5 
90.0 

1.0 
98.0 

102.0 
159.0 
40.0 

3. 1 
t 

5.0 
67 .... 

258.0 
562.0 

3.6 

Horizon 

3-+ 
5 • 5 
1.0 

7 2 • 1 
23 • ..:. 

4. 5 
0.0 

21.3 
97.0 

4.0 
498.0 
87.0 

323.0 
48.0 

5 . 3 
0.2 
9. 1 

49.0 
2 81 • 0 
473.0 

8. 1 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swan•on River Road Rehab PLOT NUMBER: 61-07 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Aspen-Willow-Spruce 
DISTURBANCE: 1961 Swan•on River Road 
ASPECT: 201 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (•quare meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloidee 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix •PP· 
Betula papyrifera 
Populus balsamifera 
Empetrum nigrum 
Ledum •PP• 
Vaccinium spp. 

UNDERSTORY VEGETATION 

48 
60 
84 
76 
12 
24 
28 
40 
16 

Stem•/ha 
(x(•.d.)) 
2160 (3500) 
4160 (7480) 
7760 (5960) 
6880 (6680) 

400 (1140) 

Height in 
em. (8.d.) 
206.7(156.1) 
230.1(106.3) 

72.4 (18.5) 
54.9 (12.5) 
64.0 (15.9) 

Heights 
mea•ured 

12 
18 
25 
24 

6 

Frequency Canopy cover 
Species 

Lycopodium •PP• 
Sphagnum 
Gramineae 
Populus balsamifera 
Populus treauloide• 
Salix 8PP• 
Geocaulon lividum 
Epilobium angu•tifolium 
Cornu• canaden•1• 
Pyrola a•arifolia 
Empetrum nigrum 
Ledum epp. 
Vaccinium •PP• 
Vaccinium v1t18-idaea 
Pedicularis labradorica 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

(%) 
44 
56 
56 
04 
04 
08 
32 
60 
60 
12 
08 
16 
04 
88 
08 
20 
72 
24 
68 
04 

[x(s.d.)) 
1. 1 (1. 3) 
4.9(14.0) 
1.4 ( 1. 3) 
0.5 (2.5) 
0.6 (2.S) 
0.3 (0.8) 
1.2 ( 2. 6) 
2.0 ( 2. 5) 
1. 9 (2.5) 
0.3 (0.8) 
0.7 (2.6) 
0.5 (1.0) 
0.1 (0.5) 
2.6 (2.2) 
0.2 (0.7) 
0.5 ( 1. 0) 
1.8 ( 1. 1) 
0.6 ( 1.1) 
3.3 (4.3) 
0.5 (2.5) 



SOIL St:RVEY: 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

7 Thickn~ss (em) 7 
pH 5 • 5 
Rock and Debris CO 1 • 9 
Sand ( 4 ) 73.4 
Sill (4) 2 1 • 7 
Clay ( ~; ) .:..9 
Zn 0.0 
Cu 1 8 . 2 
~g 98.0 
Mn 4.0 
Ca 522.0 
~a 83.0 
K 344.0 
Fe 50.0 
Ph 2.8 
Co 0.2 
Cr 1 2 • 3 

'!\i 1 9 • 6 
p 299.0 
~ 264.0 
B 4 ') ... 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Swanson River Road Rehab PLOT NUMBER: 61-08 
PHOTO NUMBER: ENA 10-58 TYPE: Seral Black Spruce-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 26 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 91 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equiaetum spp. 
Gramineae 
Salix spp. 
Geocaulon lividum 
Spiraea beauverdiana 
Rubus arcticus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

16 
100 

20 
76 

0 
04 
24 
48 
44 
16 

Steas/ha 
(x(s.d.)} 
320 (740) 

19680(16740) 
640 (1360) 

7200 (8660) 
0 

Frequency 
(%) 
44 
88 
28 
40 
12 
36 
04 
08 
08 
52 
56 
20 
16 

-12 
84 
04 
64 
12 
60 
24 

Height in 
em. (s.d.) 
119.8 (57.7) 
101.1 (53.9) 
63.4 (22.5) 
55.4 (22.5) 

0 

Heights 
measured 

6 
25 
16 
24 

0 

Canopy cover 
(x(s.d.)] 
1.5 (2.6) 

19.7(19.0) 
1.2 (2.6) 
1.4 (2.6) 
1.1 (3.5) 
1.3 (2.6) 
0.1 (0.5) 
0.2 (0.7) 
0.2 (0.7) 
1.3 (1.3) 
2.9 (3.9) 
1.3 (3.5) 
1.8 (4.1) 
0.7 (2.6) 
5.7 (5.3) 
0.1 (0.5) 
2.0 (2.5) 
0.3 (0.8) 
3.9 (5.1) 
1.0 (2.6) 



SOIL St:RVEY: 

"An Horizon "Bn Horizon 
Depth to 
"C" Horizon 

6 23 Thickness (em) 38 
pH 4.4 5. 1 
Rock and Debris C~) 22.0 0.9 
Sand ( ~~) 80.0 75.3 
Silt en 16.3 16. 6 
Clay (i;) 3.7 8. 1 
Zn 6.6 o.o 
Cu 1 6 • 2 20.8 
~g 9~.0 98.0 
~n 1 • 0 3.0 
Ca 1524.0 627.0 
Na 1 0 I • 0 69.0 
K 2 21.0 527.0 
Fe 40.0 47.0 
Pb 3.0 4. I 
Co t 0.2 
Cr 3.4 9.5 
Ni 60.3 50.2 
p 257.0 208.0 
N 577.0 406.0 
8 7 • 5 4.6 



f.NA 10-SB 

1::4 

0 

0 
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SUNKEN ISLAND LAKE 

Areas along the Sunken Island Lake Roadhave been disturbed a 
variety of ways. The eastern end of the road, southwest of the 
junction with the Swanson River Road, was within the 1947 burn. 
During 1961, D-7 tractors with rakes and angle blades were used 
to reduce spruce density. Two of our survey stands (1 and 2) 
were in the mechanically disturbed sites, one (3) was in the 1947 
burn, and stand 4 was located in mature paper birch-white spruce 
forest. 

The western end of the road was within the boundary of the 
1969 fire. During 1978, this area was part of a small logging 
program. Stand 5 was located within the logged area, stands 6 
and 8 were within the 1969 burn, and stand 7 was located within 
amature paper birch-white spruce forest. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road 
PHOTO NUMBER: KMS 24A15 TYPE: Willow-Aspen 
DISTURBANCE: 1962 Mechanical 

PLOT NUMBER: SI-01 

ASPECT: 0 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies pq 
Picea glauca 20 
Picea mariana 12 
Populus tremuloides 88 
Salix spp. 80 
Betula papyrifera 04 
Betula nan a 100 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nana 
Lupinus arcticus 
Epilobium angustifolium 
Pyrola asarifolia 
Arctostaphylos uva-ursi 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Polemonium acutiflorum 
Pedicular is labradorica 
Galium boreale 
Solidago multiradiata 
Achillea borealis 
Senecio pauciflorus 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stems/he Height in Heights 
[x~s.d.)] em. ~-.d.~ measured 
400 (816) 146.5 (57.9) 18 
240 (663) 185.9 (65.0) 21 

10240 (6359) 51.9 (13.6) 25 
11280(10597) 63.0 (12.4) 25 

80 (0) 50.0 (0.0) 1 

Frequency Canopy cover 
~%~ [x~s.d.~] 

76 1.9 (1 0 1 ) 
88 6.5(10.2) 
96 2.9 ( 2. 0) 
24 0.9 ( 1. 2) 
08 0.6 (2.5) 
04 0 0 1 (0.5) 
16 0.4 (0.9) 
72 3.3 (3.6) 
24 0.6 (1 0 1 ) 
64 2.8 (3.8) 
04 0 0 1 (0.5) 
84 2. 1 (0.9) 
32 0.8 ( 1. 2) 
04 0.1 (0.5) 
72 1.8 ( 1. 1) 
84 2 0 1 (0.9) 
68 2.9 (3.8) 
04 0.1 (0.5) 
24 0.6 ( 1. 1) 
84 2 0 1 (0.9) 
12 0.3 (0.8) 

100 9.1(10.8) 



SOIL St:'RVFY: 

Thicknesc; (em) 
pH 
Rock and Debris (%) 
Sand(:;) 
Silt C;) 
Clay On 
Zn 
Cu 
~g 

Mn 
Ca 
Na 
K 

Fe 

Pb 
Co 
Cr 
Ni 
p 

N 
B 
Cd 

"A" Horizon 

3 
4.7 
0.6 

75.0 
19.6 

5 • .::. 
l 0 . 9 
2 1 • 4 

132.0 
2.3 

37.0 
512.0 
149.0 
286.3 

1 • 4 
0. 1 
2 • l 

26.4 
0.0 
o.o 
4. 3 
0. 1 

Depth to 
"B" Horizon "C" Horizon 

2i 34 
4.8 
0.2 

72.7 
20.0 .. ' I • .. 

46.3 
23.0 

243.0 
5. 7 

318.0 
181.0 
304.0 
821.5 

l • 3 
0. 1 
3.0 

48.5 
0.0 
o.o 
6.0 
0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road 
PHOTO NUMBER: KMS 24A15 TYPE: Thin Browse 
DISTURBANCE: 1962 Mechanical 

PLOT NUMBER: SI-02 

ASPECT: 23 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 91 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square aeters/hectare (s.d.)) 
Picea glauca 0 
Picea aariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Vaccinium spp. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea aariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nan a 
Stellaria spp. 
Rubus chamaemorus 
Lupinus arcticus 
Epilobium angustifolium 
Pyrola asarifolia 
Arctostaphylos uva-ursi 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Poleaonium acutiflorum 
Pedicularis labradorica 
Galium boreale 
Solidago multiradiata 
Achillea borealis 
Senecio pauciflorus 
Cladonia spp. 
Cladonia rangiferina 

04 
28 
60 
12 

0 
92 
08 

Steas/ha 
(x(s.d.)) 

80 ( 0) 
880 (2088) 

4000 (5033) 
240 (0) 

0 

Frequency 
~%~ 

96 
96 
04 

100 
20 
04 
08 
08 
04 
08 
20 
32 
04 
08 
60 
40 
28 
84 
12 
80 
04 
08 
88 
04 

Height in 
em. (s.d.) 
108.3 (46.9) 
180.5 (44.8) 
65.0 (22.2) 
75.1 (16.9) 

0 

Heights 
measured 

8 
25 
25 
23 

0 

Canopy cover 
[x,s.d.}J 
3.2 (2.8) 
8.2(14.4) 
0. 1 (0.5) 
3.3 ( 2.8) 
1.0 (2.6) 
0.2 (0.7) 
1. 0 (3.5) 
0.2 (0.7) 
0. 1 (0.5) 
0.8 (2.6) 
3.7 (4.0) 
0.8 (1.2) 
0. 1 (0.5) 
0.2 (0.7) 
2.3 (3.3) 
1.0 ( l. 2) 
0.7 (1. 1) 
2. 1 (0.9) 
0.3 (0.8) 
3.7 (4.0) 
0. 1 (0.5) 
0.2 (0.7) 
4.1 (9.6) 
0. 1 (0.5) 



Peltigera spp. 64 2.8 (3.8) 

SOIL St:RVEY: 

Depth to 
"A" Horizon "B •• Horizon .. c .. Horizon 

Thickness (em) 1 3 58 81 
pH <4.5 4.9 
Rock and Debris ( ~;) 0.2 0.1 
Sand en 73.0 67.7 
Silt n:> 22.0 23.9 
Clay on 5.0 8.3 
Zn 30.4 63.0 
Cu 2i.3 18.3 
Mg 1 4 6. 5 168.5 
Mn 6.5 5. 1 
Ca 41.5 26i.5 
Sa 296.0 194.5 
){ 278.0 268.0 
Fe 537.-4 492.2 
Pb 0.8 1.4 
Co 0. 1 0. 1 
Cr 2."5 2.8 
Ki 43.0 37.7 
p o.o 0.0 
X o.o o.o 
B 4.5 i.9 
Cd 0.4 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road PLOT NUMBER: Sl-03 
PHOTO NUMBER: KMS 24A15 TYPE: Black Spruce-Willow 
DISTURBANCE: 1947 Fire 

ELEVATION: 91 meters ASPECT: 63 degrees 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea 111ariana 
Populus tre111uloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix app. 
Betula nana 
Betula papyrifera 
Rubus chamaeaorus 
Epilobium angustifolium 
Cornu& canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Solidago aultiradiata 
Cladonia spp. 
Peltigera spp. 

0 
100 

28 
44 
08 
76 
12 
24 

Stems/ha 
[x(s.d.)) 

0 
15360 (8180) 

1280 (2574) 
4240 (7986) 

480 (2023) 

Frequency 
(%) 
100 

96 
08 
84 
04 
04 
08 
04 
16 
60 
88 
12 
20 

100 
12 
08 
96 
96 

Height in Heights 
em. (s.d.) measured 

0 0 
156.6 (77.6) 25 
85.0 (27.4) 24 
79.5 (31.9) 25 
91.7 (62.3) 6 

Canopy cover 
[x(s.d.)) 
3.7 (3.3) 

26.7(32.0) 
0.5 (1.0) 
2.3 (0.7) 
0.1 (0.5) 
0.2 (0.7) 
1 • 1 (3.5) 
0.5 (2.5) 
0.8 (2.6) 
3.8 (4.6) 
3.1 (2.9) 
1 • 1 (3.5) 
0.6 (1 • 1 ) 
5.7 (4.8) 
0.3 (0.8) 
0.2 (0.7) 
3.6 (3.4) 

11.4(15.7) 



SOIL s:;RVE'l: 

Ca 
~a 

K 
Fe 

Pb 

Co 
Cr 
Ni 
p 

X 
B 
Cd 

"Au Horizon 

6 
~.4 

1 • 8 
70.3 
23.9 

5 • 6 
9.4 

22.7 
200.0 

3.0 
30.0 
9 i. 5 

262.5 
360.9 

1 • 8 
0.2 
2. 8 

28.6 
0.0 
o.o 
6.2 
0. 1 

"B" Horizon 

48 
4. 5 
0.5 

74.6 
1 9 • 3 
6. 1 

27.6 
12. 5 

282.0 
8.2 

201.0 
102.5 
412.5 
817.7 

1 • 6 
0. 1 
6.3 

50. 5 
o.o 
o.o 
3.6 
0. 1 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road PLOT NUMBER: SI-04 
PHOTO NUMBER: KMS 24A15 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 54 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY 
Picea glauca 

[square meters/hectare 
9.9(30.8) 

(s.d.)) 

Picea mariana 0 
0 Populus tremuloides 

Betula papyrifera 15.6(41.4) 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha 

Species (%) (x(s.d.)} 
Picea glauca 32 1040 (192 5) 
Picea mariana 0 0 
Populus tremuloides 0 0 
Salix spp. 0 0 
Betula papyrifera 28 960 (2951) 
Spiraea beauverdiana 04 
Viburnum edule 08 

UNDERSTORY VEGETATION 
Frequency 

seeciea ~%~ 
Lycopodium app. 04 
Lycopodium annotinum 24 
Sphagnum 96 
Equisetum pratense 16 
Athyrium filix-femina 0 
Gymnocarpium dryopteris 40 
Picea glauca 0 
Gramineae 12 
Streptopus amplexifolius 0 
Betula papyrifera 04 
Spiraea beauverdiana 04 
Rubus pedatus 80 
Rosa acicular is 08 
Epilobium angustifolium 04 
Pyrola secunda 28 
Cornua canadensis 40 
Vaccinium vitis-idaea 68 
Trientalia europaea 60 
Linnaea borealis 48 
Cladonia •PP• 08 
Peltigera spp. 16 

Height in Heights 
em. (a.d.) measured 
125.0 (71.3) 25 

0 0 
0 0 
0 0 

76.4 (33.0) 16 

Canopy cover 
[x~a.d.~] 
0. 1 (0.5) 
0.6 ( 1. 1) 

24.5(31.2) 
0.7 ( 1. 1) 
0.6 (2.5) 
4.6 (7.5) 
0.1 (0.5) 
0.6 (1 • 1 ) 
0.5 (2.5) 
0.5 (2.5) 
0. 1 (0.5) 
6.4 (5.6) 
1.2 (3.5) 
0.8 (2.6) 
1 • 1 (2.6) 
4.7(14.0) 
2.5 (3.2) 
1.5 (1.2) 
1.2 (1. 3) 
0.2 (0.7) 
0.4 (0.9) 



SOIL St:RVEY: 

~g 

Mn 
Ca 
~a 

K 

Fe 
Pb 
Co 
Cr 
Ki 
p 

K 

8 

Cd 

"A" Horizon 

3 
' , .... 
i. 3 

75.3 
1 9. 7 

5. 0 
1 3. 5 
I 7 • 6 
93.0 

2.8 
217.0 

68.0 
187.0 
638.4 

1.3 
0. l 
3.0 

2 3. 3 
o.o 
0.0 
5. 3 
0. l 

"B" Horizon 

-") ::;~_ 

5 • J 
0. 1 

70.5 
23.2 

6.3 
49.3 
1 9. 3 

194.0 
4. 5 

463.5 
146.0 
341.0 
893.3 

] • 6 
0. 1 
4.2 

34.2 
o.o 
o.o 
6.5 
0. 1 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken I•land Road PLOT NUMBER: SI-05 
PHOTO NUMBER: KMS 22A12 TYPE: Seral Thin Browse 
DISTURBANCE: 1971 Cru•hing in Swan•on River Fire 
ASPECT: 200 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (equare meter•/hectare (e.d.)} 
Picea glauca 0 
Picea •ariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea •ariana 
Populus tre•uloides 
Salix spp. 
Betula papyrifera 
Populus bal•amifera 
Rubus idaeus 
Viburnum edule 

UNDERSTORY VEGETATION 

SJ!eCies 
Lycopodium spp. 
Sphagnum 
Equi•etu• •PP• 
Equi•etum praten•e 
Athyrium filix-femina 
Gymnocarpium dryopteri• 
Gramineae 
Populus bal•amifera 
Betula papyrifera 
Stellaria 8PP• 
Ribes •PP• 
Rubus idaeus 
Rosa aciculari• 
Epilobium angustifolium 
Cornua canadensis 
Pyrola asarifolia 
Trientalis europaea 
Galiu• boreale 
Viburnum edule 
Linnaea borealis 
Peltigera spp. 
Merchantia spp. 
Debris 

0 
0 
0 
0 

36 
40 
20 
44 

Ste•s/ha Height in Heights 
(x( •• d.)) em. (s.d.) •easured 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

4880 (9760) 68.8 (18.1) 25 

Frequency Canopy cover 
~%l (x~•·d·ll 

24 0.6 (1. 1) 
64 3.9 (6.7) 
52 2. 1 (3.4) 
32 0.8 ( 1. 2) 
04 0.5 (2.5) 
40 3.0 (6.6) 
96 6.3 (6.8) 
04 0.5 (2.5) 
24 1.8 (4.1) 
28 0.7 ( 1. 1) 
04 0. 1 (0.5) 
36 1.3 (2.6) 
12 1.4 (3.5) 
92 12.9(13.6) 
56 2.2 (3.3) 
04 0. 1 (0.5) 
32 0.8 (1.2) 
20 0.5 ( 1. 0) 
04 0.2 (0.7) 
08 0.2 (0.7) 
20 0.5 (1.0) 
08 0.2 (0. 7) 
16 1.9 (6.4) 



SOIL St:RVEY: 

Thickness (em) 

pH 
Rock and Debris <:n 
Sand (;:) 

Silt. (",) 

Clay p;) 
Zn 
Cu 

~g 

~n 

Ca 
~a 

K 

Fe 
Pb 
Co 
Cr 
~i 

p 

N 
B 

'' A " H o r i z o n 

0.3 
78.9 
1 5 • i 

5. 4 

"B" Horizon 

67 

1 • 1 
78.6 
1 5 • 5 

5.9 

Depth to 
"C" Horizon 

79 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road PLOT NUMBER: SI-06 
PHOTO NUMBER: KMS 22Al2 TYPE: Mature Hardwoods 
DISTURBANCE: Swanson River Fire 1969 
ASPECT: 221 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0.2 (2.8) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0.6 (5.4) 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 08 
Picea mariana 0 
Populus tremuloides 04 
Salix spp. 12 
Betula papyrifera 72 
Populus balsamifera 04 
Alnus spp. 04 
Ribes app. 04 
Rubus idaeus 16 
Viburnum edule 36 

UNDERSTORY VEGETATION 

Species 
Lycopodiua spp. 
Lycopodium annotinum 
Sphagnum 
Equiaetum spp. 
Equiaetum pratense 
Gymnocarpium dryopteria 
Picea aariana 
Gramineae 
Streptopus amplexifoliua 
Populus balsamifera 
Populus tremuloidee 
Salix spp. 
Betula papyrifera 
Stellaria spp. 
Rubus pedatus 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Cornua canadensis 
Pyrola asarifolia 
Vaccinium app. 
Vaccinium vitia-idaea 
Trientalis europaea 
Galiu111 boreale 

Stems/ha Height in 
[x(s.d.)} em. (s.d.) 

Heights 
measured 

160 (560) 223.8(109.5) 6 
0 
3 

0 0 
80 (400) 101.7 (36.4) 

320 (940) 65.9 (31.7) 
41120(78640) 72.4 (21.3) 

10 
25 

Frequency Canopy cover 
~%l [x~a.d.l) 

48 4.6(11.3) 
04 0. 1 (0.5) 
80 8.0(10.6) 
12 0.3 (0.8) 
60 1.5 (1.2) 
40 3.3 (6.9) 
04 0.1 (0.5) 
88 5.7(10.3) 
04 0.1 (0.5) 

0 2.0(10.0) 
04 0. 1 (O.S) 
16 0.4 (0.9) 
24 7.1(16.5) 
20 0.5 (1.0) 
04 0. 1 (O.S) 
04 0. 1 (O.S) 
48 2.1 (3.4) 
80 8.6 (6.9) 
60 6.2(10.6) 
04 0. 1 (O.S) 
08 0.2 (0.7) 
16 0.4 (0.9) 
40 1.0 ( 1. 2) 
04 0.1 (O.S) 



Viburnum edule 
Llnnaea borealis 
Pelti&era spp. 
Herchantia spp. 
Debris 

SOIL St:RVEY: 

Thickness (em) 

pH 
Rock and Debris (4) 
Sand CO 
s1 1 t en 
Clay(~~) 

Zn 
Cu 
Mg 
Hn 
Ca 
Ka 
}: 

Fe 
Pb 
Co 
Cr 
Xi 
p 

N 
B 

ttA•• Horizon 

8 

0.9 
70.3 
2] • 4 
8.3 

04 
32 
16 
20 
04 

0. ! 
73.0 
1 9. 5 

i . 5 

0.7 (2.6) 
1.2 (2.6) 
0.4 (0.9) 
0.5 (1.0) 
0. 1 (0.5) 

Depth to 
.. C" Horizon 

103 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road PLOT NUMBER: SI-07 
PHOTO NUMBER: KMS 22A12 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 102 degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 8.9(20.0) 
Picea mariana 0 
Populus tremuloides 1.1(12.9) 
Betula papyrifera 12.8(37.2) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Rubus idaeus 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 

04 
0 

16 
08 
08 
08 
12 
52 

Stems/ha 
[x(s.d.)) 

80 (400) 
0 

640 (1800) 
240 (860) 
160 (800) 

Frequency 
Species 

Lycopodium annotinum 
Sphagnua 
Equisetum spp. 
Equisetum pretense 
Gymnocarpiu• dryopteris 
Graaineae 
Streptopus a•plexifolius 
Populus tremuloides 
Betula papyrifera 
Geocaulon lividua 
Stellaria spp. 
Ribes spp. 
Rubus arcticus 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 

(%) 
40 
56 
04 
28 
88 
56 
04 

0 
0 
0 

20 
08 
04 
04 
48 
40 
32 
36 
24 
72 
20 
32 
08 
04 

Height in Heights 
em. ( s. d.) measured 
157.6(111.1) 11 

0 0 
56.3 (11.3) 14 
1S.1 (27.9) 13 
73.2 (29.7) 5 

Canopy cover 
(x(s.d.)] 
1.8 (3.4) 
7.2(16.6) 
0.1 (0.5) 
0.1 ( 1.1) 

22.5(26.8) 
2.3 (2.4) 
0. 1 (0.5) 
0. 1 (0.5) 
0.5 (2.5) 
0.5 (2.5) 
0.5 ( 1. 0) 
0.1 (2.6) 
0.1 (0.5) 
0.1 (0.5) 

11.0(17.1) 
3.2 (4.9) 
4.0 (7.4) 
1.1 (3.4) 
0.7 (3.4) 
1.8 ( 1. 1) 
2.0 (6.4) 
2.4 (4.6) 
0.2 (0.7) 
0. 1 (0.5) 



Peltigera spp. 

SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris (~) 

Sand ( ~::) 
Silt (*!,) 
Clay (•,) 
Zn 
Cu 
Mg 
Mn 
Ca 
~. 

K 
Fe 
Pb 
Co 
Cr 
~i 

p 

K 
B 

"A" Horizon 

3 

1.5 
6i.4 
24.4 
8.2 

20 

"B" Horizon 

76 

< 0. 1 
76.6 
16.6 
6.7 

o.~ (LO> 

Depth to 
"c" Horizon 

84 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sunken Island Road PLOT NUMBER: SI-08 
PHOTO NUMBER: KMS 22A12 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: Swanson River Fire 1969 
ASPECT: -- degrees ELEVATION: 107 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0.1 (0.2) 
Picea mariana 0.1 (0.2) 
Populus tremuloides 0 
Betula papyrifera 0.3(33.0) 

SHRUB/SAPLING SURVEY 
Frequency Steas/ha Height in Heights 

Species (%) [ x( s. d.)) em. (s.d.) measured 
Picea glauca 0 0 0 0 
Picea mariana 08 240 (860) 62.0 (30.5) 6 
Populus tremuloides 0 0 0 0 
Salix spp. 08 240 (860) 82.5 (0.7) 2 
Betula papyrifera 48 9040(23040) 67.8 (21.3) 25 
Betula nana 32 
Ribes spp. 12 
Rubus idaeus 04 
Empetrum n1grum 16 
Ledum spp. 40 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%~ (X~ S • d.~] 
Lycopodium spp. 16 4.5(18.0) 
Sphagnum 92 33.2(33.8) 
Equisetum spp. 56 3.4 (4.8) 
Picea mariana 12 0.7 ( 2. 6) 
Gramineae 60 4.2 (6.9) 
Car ex spp. 20 0.5 (1.0) 
Betula nan a 20 1.4 (3.5) 
Betula papyrifera 20 1. 8 ( 4. 1) 
Myrica gale 12 2.9 (8.5) 
Stellaria spp. 40 1.0 ( 1. 2) 
Drosera anglica 04 0. 1 (0.5) 
Drosera rotundifolia 08 0.2 (0.7) 
Rubus chamaemorus 28 2.3 (4.6) 
Rubus idaeus 04 1 • 2 (6.0) 
Rosa acicularis 04 0. 1 (0.5) 
Epilobium angustifolium 36 1.7 (3.4) 
Corn us canadensis 08 0.2 (0.7) 
Pyrola secunda 04 0. 1 (0.5) 
Empetrum nigrum 04 0. 1 (0.5) 
Ledum spp. 20 2.4 (6.7) 
Andromeda polifolia 20 0.5 (1.0) 
Vaccinium spp. 24 2. 9 (7.0) 
Vaccinium vitis-idaea 24 1.8 ( 4 • 1 ) 
Oxycoccus microcarpus 28 0.7 ( 1. 1) 



Trientalia europaea 
Menyanthea trifoliate 
Pinquicula vul&aria 
Linnaea borealis 
Cladonia spp. 
Merchantia •PP• 

SOIL St.:RVEY: 

Thickness (em) 
pH 
Rock and Debris p:) 
Sand U~> 
Silt co 
Clay (4) 

Zn 
Cu 
Mg 
Mn 
Ca 
!\a 
K 
Fe 
Pb 
Co 
Cr 
!\i 
p 

!\ 
B 

"A" Horizon 

0.4 
79.1 
14.8 
6.0 

08 
08 
04 
08 
04 
44 

"B .. Ho:-izon 

0.2 (0.7) 
0.2 (0.7) 
0. l (O.S) 
0.2 (0.7) 
0. l (O.S) 

11.0(19.9) 

Depth to 
"C'' Horizon 

>64 



(D-Z6-"1-5 1 l<MS z.z A 012 

124 

0 



l--1- -l-Co I(M5 lLfA 015 

125 

0 



126 

ENGINEER LAKE 

In July 1963, a hot fire burned 162 ha at Engineer Lake in 
the southern part of the 1947 burn. We surveyed vegetation in 
six stands at Engineer Lake in 1976. Two stands were sampled in 
mature forest types (stands 3 and 4). two were in the 1947 burn 
(stands 5 and 6) and two were in the 1963 burn (stands 1 and 2). 

Paper birch dominated the stands burned in the 1947 fire. 
while aspen and willow dominated the stands burned in the 1963 
fire. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Engineer Lake Burn PLOT NUMBER: 63-01 
PHOTO NUMBER: KMS 34A06 TYPE: Seral Aapen 
DISTURBANCE: Engineer Lake Fire 1963 
ASPECT: 272 degrees ELEVATION: 122 aeters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square aetera/hectare (a.d.)] 
Picea glauca 0 
Picea mariana 0 
Populua tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2eciea ~%~ 
Picea glauca 0 
Picea mariana 0 
Populua tremuloidea 88 
Salix app. 32 
Betula papyrifera 28 

UNDERSTORY VEGETATION 

s2eciea 
Lycopodium Bpp. 
Sphagnum 
EquiBetua BPP• 
Gramineae 
Populu• t:remuloide• 
Lupinus arcticu• 
Epilobiua anguBt:ifoliua 
Cornu• canadenBis 
Vacctnium •PP• 
Vaccinium vitis-idaea 
Polemonium acut:iflorum 
Linnaea boreali• 
Solidago multiradiata 
Achillea borealis 
Cladonia Bpp. 
Peltigera BPP• 
Debris 

Stema/ha Height in Height• 
[x~a.d.~] em. ~·-d-~ measured 

0 0 0 
0 0 0 

12560(13140) 89.7 (41.8) 25 
3040 (8600) 82.1 (29.9) 18 
2560 (4900) 86.2 (24.7) 18 

Frequency Canopy cover 
,%1 [x, •• d.l] 
84 7.1(11.2) 
84 32.2(33.7) 
16 0.8 (2.6) 
40 1.1 ( 1. 3) 
08 0.2 (0.7) 
64 5. 1 (7.2) 
32 2.1 (3.4) 
72 4.2 (4.9) 
12 1. 9 (6.4) 
20 0.9 (2.6) 
04 0. 1 (0.5) 
12 0.3 (0.8) 
44 1.9 (3.4) 
04 0.1 (0.5) 
56 1.4 (1. 3) 
36 2.4 (6.3) 
16 1.2 (3.5) 



SOIL St.:RVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand (4) 

Silt (7.) 

Clay p;) 
Zn 
Cu 
Mg 
Mn 
Ca 
Ka 
K 

Fe 
Pb 
Co 
Cr 
Ni 
p 
K 
B 

"A" Horizon 

3 
5. 2 
1 • 1 

75.4 
19.2 
5.4 

17.8 
1 0. 2 
97.0 

2.0 
540.0 
140.0 
262.0 
45.0 

3.6 
0. 1 
8.2 

44.5 
297.0 
396.0 

3.6 

Depth to 
"B" Horizon "C" Horizon 

55 64 
5.9 
0.5 

7 4. 3 
20.3 

5.4 
50.0 
1 7 • 9 
97.0 

4.0 
583.0 
1 01 • 0 
505.0 

22.0 
0.3 
0.3 

11.0 
63.5 

217.0 
253.0 

2.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Engineer Lake Burn PLOT NUMBER: 63-02 
PHOTO NUMBER: KMS 34A06 TYPE: Seral Aspen-Willow 
DISTURBANCE: Engineer Lake Fire 1963 
ASPECT: 246 degreea ELEVATION: 122 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (aquare metera/hectare (8.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloidea 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%l 
Picea glauca 04 
Picea mariana 12 
Populus tremuloide• 96 
Salix app. 20 
Betula papyrifera 12 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

s2ecte• 
Lycopodium 8pp. 
Sphagnum 
Gramineae 
Populu• tremuloide• 
Salix •PP• 
Betula papyrifera 
Lupinua arcticua 
Epilobium angu•tifolium 
Corn us canadensis 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Polemonium acutiflorum 
Linnaea borealis 
Solidago multiradiata 
Achillea borealis 
Cladonia 8pp. 
Cladonia rangiferina 
Peltigera app. 
Debris 

Stema/ha Height in Heights 
[x~•-d·ll em. ~ •• d.~ mea•ured. 

80 (400) 74.8 (28.3) 6 
1200 (3500) 166.4(139.1) 5 

21400(14540) 71.6 (22.1) 25 
6800(18240) 67.6 (20.1) 9 
1200 (3940) 58.3 (13.8) 4 

Frequency Canopy cover 
~%~ [x~8.d.~] 
44 1.9 (3.4) 
36 2.1 ( 4 .1) 

84 3.7 (4.0) 
16 1.5 (3.5) 
04 0.1 (0.5) 
04 0.1 (0.5) 
60 5.0 (7.3) 
68 3.0 (3.7) 
52 1.3 (1. 3) 
04 0.1 (0.5) 
48 2.4 (4.0) 
04 0. 1 (0.5) 
08 0.3 (0.8) 
04 0. 1 (0.5) 
20 0.5 ( 1. 0) 
32 0.9 ( 1. 2) 
20 0.5 (1.0) 
04 0.1 (0.5) 
48 4.0 (5.5) 
12 1.4 (6.0) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris (~0 

Sand (~) 

Silt PO 
Clay 0~) 

Zn 
Cu 
Mg 
Mn 
Ca 
Ka 
K 
Fe 
Pb 
Co 
Cr 
Ki 
p 

!\ 

B 

"A" Horizon 

3 
5.2 
0.5 

7 5. 1 
18. 9 
6.0 

2 4. 1 
10.8 
96.0 

2.0 
956.0 
123.0 
413.0 

44.0 
2. 7 
0. 1 
5.7 

45.7 
372.0 
548.0 

7.8 

Depth to 
"B" Horizon "C" Horizon 

9 1 7 
5.4 
5 • 5 

77.7 
16.9 
5.4 

43.7 
29.6 
98.0 

3.0 
1731.0 

122.0 
882.0 

22.0 
0.6 
0.2 

1 3. 1 
34.8 

2 61 • 0 
472.0 

4.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Engineer Lake Burn PLOT NUMBER: 63-03 
PHOTO NUMBER: KMS 34A06 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 320 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 5.7 (19.3) 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium annotinum 
Sphagnum 
Populus tremuloides 
Geocaulon lividum 
Rosa acicularis 
Sheperdia canadensis 

0 
7.2 (26.1) 

12.4 (30.1) 

Frequency 
co 

0 
04 
88 

0 
04 
96 

Stems/ha 
[x(s.d.)) 

0 
400 (2000) 

9800 (8020) 
0 

80 (400) 

Frequency 
~%~ 
04 
64 
04 
36 
08 
16 

Epilobium angustifolium 08 
Cor nus canadensis 12 
Pyrola asarifolium 32 
Pyrola secunda 40 
Vaccinium vitis-idaea 80 
Trientalis europaea 12 
Viburnum edule 48 
Linnaea borealis 28 
Cladonia spp. 20 
Peltigera spp. 04 
Debris 24 

Height in 
em. (s.d.) 

0 
79.0 (0) 
82.0 (32.2) 

0 
55.6 (8.0) 

Heights 
measured 

0 
1 

24 
0 

20 

Canopy cover 
[x~s.d.~] 
0. 1 (0.5) 
2.8 (3.8) 
0. 1 (0.5) 
1.7 (3.4) 
0.7 (2.6) 
0.4 (0.9) 
0.7 (1 • 1 ) 
0.3 (0.8) 
1.0 (1. 2) 
1.0 ( 1. 2) 
3.3 (3.7) 
0.3 (0.8) 
5.4 (6.0) 
0.7 ( 1. 1) 
0.5 ( 1. 0) 
0. 1 (0.5) 
3.3(10.3) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris (4) 
Sand co 
Silt en 
Clay ( r. ) 
Zn 
Cu 
!-fg 
Mn 
Ca 
!.\:a 
},: 

Fe 
Pb 
Co 
Cr 
Ni 
p 

!.\: 
B 

"A" Horizon 

8 
4.7 
0.4 

76.5 
1 7 • 2 

6. 3 
24.7 
9.3 

97.0 
3.0 

2 7 s. 0 
96.0 

452.0 
so.o 
12.8 

0. 1 
6. s 

51. s 
378.0 
365.0 

4.3 

Depth to 
"B" Horizon "c" Horizon 

53 68 
5.1 
0.0 

75.7 
17.3 

7 • 1 
52.4 
33.2 
98.0 

4.0 
1553.0 

170.0 
1010.0 

22.0 
< 1. 0 

0.2 
13.5 
28.5 

2SS.O 
209.0 

5.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Engineer Lake Burn PLOT NUMBER: 63-04 
PHOTO NUMBER: KMS 34A04 TYPE: Mature Aspen 
DISTURBANCE: None for past 90 years 
ASPECT: 84 degrees ELEVATION: 122 •eters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 5.9 (10.3) 
Picea mariana 0 
Populus tremuloides 24.8 (41.3) 
Betula papyrifera 7.1 (16.0) 

SHRUB/SAPLING SURVEY 
Frequency Ste•s/ha 

s2ecies ~%2 [x~s.d.2J 
Picea glauca 04 80 (400) 
Picea mariana 0 0 
Populus tremuloides 28 880 (1820) 
Salix spp. 0 0 
Betula papyrifera 12 560 (1760) 
Viburnum edule 100 

UNDERSTORY VEGETATION 
Frequency 

s2ecies ~%2 
Lycopodiu• &pp. 04 
Lycopodium annotinum 12 
Sphagnum 60 
Betula papyrifera 08 
Geocaulon lividum 40 
Rosa acicularis 04 
Epilobium angustifolium 1'6 
Cornu• canadensis 08 
Pyrola asarifolia 20 
Pyrola secunda 24 
Vaccinium vitis-idaea 52 
Viburnu• edule 16 
Linnaea borealis 28 
Cladonia &pp. 08 
Peltigera spp. 12 
Debris 08 

Height in Heights 
c•. ~·-d-2 •easured 
102.0 (0) 1 

0 0 
55.0 (14.1) 9 

0 0 
57.8 (10.2) 5 

Canopy cover 
[x~s.d.~] 
0.1 (0.5) 
0.4 (0.9) 
3.4 (6.4) 
0.2 (0.7) 
2.3 (4.0) 
0. 1 (0.5) 
1.1 (2.6) 
0.2 (0.7) 
0.5 (1.0) 
0.6 ( 1. 1) 
2.1 (3.4) 
3.0 (4.9) 
0.8 ( 1. 2) 
0.2 (0.7) 
0.7 (2.6) 
1.3 (6.0) 



SOIL St.:RVEY: 

Thickness (em) 
pH 
Rock and Debris On 
Sand ( :o 
Silt no 
Clay on 
Zn 
Cu 
~g 

Mn 
Ca 
Ka 
K 

Fe 
Pb 
Co 
Cr 
Ki 
p 

N 
B 

"A" Horizon 

4 

4.6 
8. 1 

77.4 
1 7 • 5 

5. 2 
31.1 
1 2 • 5 
96.0 

3.0 
140.0 
141.0 
328.0 

45.0 
3.6 
0. 1 
4.7 

39.0 
389.0 
368.0 

6.0 

Depth to 
"B" Horizon "C" Horizon 

36 47 
5.2 

33.5 
81.9 
13.6 

4.5 
58.0 
7. 5 

96.0 
5.0 

136.0 
91.0 

225.0 
22.0 
< 1. 0 

0.3 
13.9 
27.6 

267.0 
387.0 

7.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Engineer Lake Burn PLOT NUMBER: 63-05 
PHOTO NUMBER: KMS 34A06 TYPE: Seral Aspen-White Spruce 
DISTURBANCE: 1947 Burn 
ASPECT: 210 degrees 
YEAR SURVEYED: 1976 

BASAL AREA OF OVERSTORY 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

ELEVATION: 122 meters 
TOPOGRAPHY: Slight-Moderate Slope 

Frequency Stems/ha Height in Heights 
s2ecies ~%~ [x~e.d.2J em. ~·-d-2 measured 
Picea glauca 68 4400 (4860) 170.0 (86.6) 22 
Picea mariana 28 3600 (5600) 160.6 (98.2) 13 
Populus tremuloidee 84 8480 (8140) 126.8 (51.1) 23 
Salix epp. 28 1200 (2680) 83.5 (59.4) 12 
Betula papyrifera 64 3800 (5660) 124.0 (88.0) 23 
Vaccinium epp. 04 
Viburnum edule 40 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%2 [x~e.d.2J 
Lycopodiua spp. 16 0.4 (0.9) 
Sphagnua 72 2.6 (3.2) 
Picea aariana 04 0.2 (0.7) 
Graaineae 08 0.2 (0.7) 
Populus t.remuloidee 0 o.s (2.S) 
Betula papyrifera 16 0.8 (2.6) 
Lupinus arcticue 20 0.5 (1.0) 
Epilobiua anguetifoliua 40 1. 6 (2.6) 
Cornua canadensis 36 1.7 (3.4) 
Pyrola asarifolia 04 0.1 (0.5) 
Pyrola secunda 16 0.4 (0.9) 
Vacciniull spp. 0 0. 1 (0.5) 
Vaccinium vitie-idaea 60 6.6 (7.6) 
Viburnum edule 16 0.5 (1.0) 
Linnaea borealis 56 3.0 (4.4) 
Cladonia spp. 56 1. 8 (2.6) 
Cladonia rangiferina 08 0.2 (0.7) 
Peltigera spp. 44 3. 1 (6.5) 
Debris 28 1.5 (3.5) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand (:'0 
Silt (:0 
Clay ( ~~) 

Zn 
Cu 
Mg 
Mn 
Ca 
~a 

K 
Fe 
Pb 
Co 
Cr 
~i 

p 

~ 

B 

"A" Horizon 

4 
5.8 

(7.) 0.4 
75.7 
16.6 
7.7 

20.8 
9.6 

96.0 
3.0 

939.0 
109.0 
380.0 
42.0 

4.7 
0. 1 
5.2 

37.2 
262.0 
462.0 

8. 1 

Depth to 
"B" Horizon "C" Horizon 

24 30 
6.2 
8.3 

77.8 
15.8 

6.4 
48.2 
18.9 
98.0 

5.0 
1029.0 

73.0 
601.0 

22.0 
< 1. 0 
0.3 

14.5 
39.5 

378.0 
452.0 

8.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Engineer Lake Burn PLOT NUMBER: 63-06 
PHOTO NUMBER: KMS 34A06 TYPE: Seral Birch-Black Spruce-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 116 degrees 
YEAR SURVEYED: 1976 

BASAL AREA OF OVERSTORY 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

ELEVATION: 122 meters 
TOPOGRAPHY: Slight-Moderate Slope 

Species 
Frequency 

(%) 
Stems/ha 

[x(e.d.)) 
Height in 
Cll• (s.d.) 

Heights 
measured 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix epp. 
Betula papyrifera 
Spirea beauverdiana 
Empetrum nigrum 
Ledua app. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium •PP• 
Sphagnum 
Equiaetum app. 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix epp. 
Betula papyrifera 
Roaa acicularia 
Lupinua arcticus 
Epilobium angustifoliUII 
Cor nus canadenais 
Empetrum nigrum 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia •PP• 
Cladonia rangiferina 
Peltigera app. 
Debris 

04 
76 
36 
48 
80 
16 
24 
04 

160 (800) 
8640 (9340) 
1200 (2060) 
5000 (7340) 

10400(12740) 

Frequency 
~%2 
44 
36 
08 
08 
32 
08 
04 

0 
08 
04 
32 
72 
12 
12 
84 
04 
52 
08 
52 
24 

96.6 (0) 
12.6 (32.8) 
60.9 (17.1) 
70.7 (19.9) 

102.6 (43.5) 

Canopy 

1 
25 
16 
20 
25 

cover 
[x~a.d.l) 
1.5 (2.6) 
3.2 (4.3) 
0.2 (0.7) 
1.2 (3.5) 
0.9 (1. 2) 
0.2 (0.7) 
o. 5 (2.5) 
1.6 (4.1) 
0.4 (0.9) 
0.5 (2.5) 
1.2 (2.6) 
2.2 (2.4) 
1.8 (6.4) 
0.4 (0.9) 

11.0(11.5) 
0. 1 (0.5) 
2.1 (3.4) 
0.2 (0.7) 
4.0 (7.0) 
1. 0 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 22 30 
pH 4.2 5.4 
Rock and Debris (%) 1 • 7 5.3 
Sand 00 6 8. 1 76.0 
Silt (i;;) 26.3 15.6 
Clay (:Y.) 5. s 8.4 
Zn 14.5 44.9 
Cu 2 s. 5 17.0 
Mg 98.0 98.0 
Mn 1.0 3.0 
Ca 876.0 340.0 
Na 87.0 104.0 
K 557.0 587.0 
Fe 44.0 22.0 
Pb 2.6 <1.0 
Co 0. 1 0.3 
Cr 4. 1 13.9 
Ni 66.7 36.5 
p 279.0 584.0 
N 573.0 577.0 
B 4.7 8.0 



<0- Z-=1- -15 2 KMS 34A OOt.o 
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0 

0 

0 
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WILLOW LAKE 

The Willow Lake area is within the 1947 burn. During the 
winter of 1975, approxi•ately 445 ha were •anaged in the ehape of 
a donut by LeTourneau tree crushers. The 'donut hole' was to be 
burned by prescribed fire, however, conditions were not 
eatisfactory for burning. Because this was the first year of 
crushing since 1971, it was conducted in an experimental •anner 
with all vegetation, including mature stands, being crushed.We 
surveyed the area prior to crushing and two and four years after 
crushing. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab-Control 
PHOTO NUMBER: KMS 29AJ4 TYPE: Seral 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: A-02 
Black Spruce 

ASPECT: 113 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S52ecies ~%2 [x(s.d.2J em. (s.d.2 measured 
Picea glauca 0 0 0 0 
Picea mariana 96 16000(10860) 187.0(100.9) 2S 
Populus tremuloides 24 600 (1080) 0 0 
Salix spp. S6 2600 (3260) 71.2 ( 32.0) 25 
Betula pa.pyrifera 16 400 (740) 194.S (9S.6) 25 
Viburnum edule 68 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

S52ecies ~%) [x(s.d.2) 
Lycopodium spp. 76 2.7 ( 3. 1) 
Sphagnum 84 9.4 (9.4) 
Picea mariana 12 0.7 (2.6) 
Gramineae 20 o.s ( 1 • 0 ) 
Epilobium angustifolium S6 3.4 (4.8) 
Cornua canadensis 84 10.5 (4.7) 
Ledum spp. 52 2.9 (4.4) 
Vaccinium vitis-idaea 72 18.3(15.6) 
Cladonia spp. 64 4.1) (5.0) 
Cladonia rangiferina 04 0.1 (0.5) 
Peltigera spp. 60 6.3 (8.9) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris (7.) 

Sand u:) 
Silt (7.) 

Clay (Y.) 

Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
!\1 
p 

!\ 
B 

"A" Horizon 

3 
4 • 1 
0.9 

59.9 
30.3 
9.9 

<1.0 
24.2 

249.6 
0. 1 

25.7 
242.2 
170.2 

4673.4 
5. 2 
0.2 

<O. 1 
47.2 
0.0 
0.0 
o.o 

Depth to 
"B" Horizon nc" Horizon 

33 43 
4.9 
o.o 

73.7 
21.2 

5.2 
17.0 
16. 5 

737.9 
3.6 

<1.0 
63.6 

163.6 
11285.0 

<0. 1 
t 

<0.1 
53.4 
o.o 
o.o 
o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-02 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 113 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 100 
Populus tremuloides 12 
Salix spp. 40 
Betula papyrifera 24 
Ledum spp. 96 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola secunda 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~) em. ~s.d.) measured 

0 0 0 
12400 (6140) 145.5 (99.5) 25 

400 (940) 48.2 (2~.0) 6 
2800 (4280) 67.5 (34.7) 25 

800 (17 40) 253.7 (75.1) 23 

Frequency Canopy cover 
~%~ [x~s.d.2l 
88 4.1 (6.2) 
04 0. 1 (0.5) 
92 14.1(19.1) 
20 0.7 ( 1. 2) 
04 0. 1 (0.5) 
76 4.0 (4.5) 
92 5.9 (5.1) 
04 0.1 (0.5) 

0 0. 1 (0.5) 
100 21.4(18.7) 

04 0.1 (0.5) 
96 9.0 ( 8. 1) 
08 0.2 (0.7) 
80 14.7(16.4) 
12 2.2 (6.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-02 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 113 degrees 
YEAR SURVEYED: 1976 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

ELEVATION: 76 meters 
TOPOGRAPHY: Ridge 

(square meters/hectare 
0 

2.5 (12.8) 
0 

0.7 (1.7) 

(s.d.)) 

Frequency Stems/ha Height in Heights 
SJ!ecies 00 [ x( s. d.)] em. ~s.d.~ measured 
Picea glauca 20 720 (1600) 140.8 (86.0) 5 
Picea mariana 100 11440 (6800) 163.4 (93.8) 25 
Populus tremuloides 04 80 (400) 36.3 (23.7) 3 
Salix spp. 36 1760 (3160) 81.7 (49.6) 25 
Betula papyrifera 24 320 (740) 287.6 (66.1) 24 
Ledum spp. 88 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

SJ!ecies ~%2 [x~s.d.2l 
Lycopodium spp. 84 2.1 (0.9) 
Lycopodium complanatum 04 0. 1 (0.5) 
Sphagnum 96 16.8(15.5) 
Picea mariana 12 2.0 (4.1) 
Gramineae 08 0.2 (0.7) 
Salix spp. 0 0.1 (0.5) 
Epilobium angustifolium 48 1.4 (1. 3) 
Cornus canadensis 84 3.3 (3.6) 
Ledum spp. 20 2.1 (4.1) 
Vaccinium vitis-idaea 100 12.2(10.8) 
Linnaea borealis 04 0.1 (0.5) 
Cladonia spp. 56 4.1 (7.0) 
Cladonia rangiferina 16 0.4 (0.9) 
Peltigera spp. 84 1 2 • 6 ( 1 4 • 1 ) 
Debris 04 0.5 (2.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: A-04 
Seral Birch-Black Spruce 

ASPECT: 7 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 91 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

seecies ~%~ [x~s.d.~] em. ~-.d.) measured 
Picea glauca 20 400 (800) 0 0 
Picea mariana 96 20960(17320) 97.6 (58.0) 25 
Populus tremuloides 64 2640 (3140) 58.4 (36.9) 25 
Salix spp. 88 8560 (7740) 62.1 (32.4) 25 
Betula papyrifera 100 22080(13700) 171.2 (93.8) 25 
Viburnum edule 04 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

seecies ~%~ [x~s.d.lJ 
Lycopodium spp. 96 6.6 <--) 
Lycopodium annotinum 04 0. i. <--) 
Sphagnum 52 5.9 <--) 
Picea mariana 12 0.7 <--) 
Gramineae 04 0. 1 <--) 
Populus tremuloides 08 0.6 <--) 
Betula papyrifera 24 1.0 <--) 
Rosa acicular is 04 0. 1 <--) 
Epilobium angustifolium 40 2.-2 (--) 
Corn us canadensis 40 1.4 (--) 
Ledum spp. 12 0.3 <--) 
Vaccinium vitis-idaea 68 10.3 <--) 
Viburnum edule 04 0. 1 <--) 
C1adonia spp. 96 5.2 <--) 
Cladonia rangiferina 16 0.4 <--) 
Pe1t1gera spp. 48 3.6 (--) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris (:'0 
Sand co 
Silt ( ~:) 

Clay (~0 

Zn 
Cu 
Mg 
Mn 
Ca 
X a 
K 
Fe 
Ph 
Co 
Cr 
Ni 
p 

N 
B 

"A" Horizon 

4 
4.3 
1 . 5 

72.6 
20.9 
6.6 
5.2 

1 1 • 0 
134.8 

0.3 
2.6 

277.4 
302.6 

1495.5 
<O. 1 

t 
<O. 1 

103.4 
o.o 
o.o 
0.0 

Depth to 
"B" Horizon ., c If Horizon 

25 37 
5. 1 
0.2. 

74.5 
20.8 

4.7 
1 2. • 3 
22.8 

764.0 
4.2 

< 1. 0 
68.8 

322.2 
11915.0 

<0.1 
t 

<O. 1 
68.1 
0.0 
o.o 
o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-04 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 7 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 91 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~:q 
Picea glauca 36 
Picea mariana 100 
Populus tremuloides 64 
Salix spp. 76 
Betula papyrifera 100 
Ledum spp. 12 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Rosa acicularis 
Epilobium angustifolium 

.. Cor nus canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)) em. (s.d.) measured 
1000 (1640) 98.6 (37.8) 10 

23200(23480) 101.3 (49.8) 25 
2000 (1780) 69.8 ( 42.3) 16 
5800 (6220) 89.2 (35.9) 22 

20800 (9120) 191.3 (80.6) 25 

Frequency Canopy cover 
(%~ [x(s.d.~J 
92 13.0(14.4) 

0 0. 1 (0.5) 
60 6.2(10.6) 
12 0.3 (0.8) 
24 1.3 (2.6) 
24 1.4 (3.5) 
76 5.1 (5.3) 
04 0. 1 (0.5) 
88 7.7 (7.1) 
16 0.4 (0.9) 
64 7.0 (8.8) 
28 3.5 ( 5. 7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-04 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 7 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 91 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%) 
Picea glauca 52 
Picea mariana 100 
Populus tremuloides 56 
Salix spp. 72 
Betula papyrifera 100 
Populus balsamifera 04 
Ledum spp. 04 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x~s.d.~] em. ~s.d.~ 
1440 (1760) 99.4 (58.9) 

30232(23280) 73.9 (28.6) 
1840 (2060) 57.4 (25.9) 
5360 (5300) 74.3 (26.7) 

15840 (9780) 139.2 (74.2) 

Heights 
measured 

13 
25 
22 
24 
25 

Frequency Canopy cover 
s2ecies ~:q [X~ S • d •) J 

Lycopodium spp. 72 3.~ (4.6) 
Sphagnum 64 3.5 (6.4) 
Picea glauca 0 0.1 (0.5) 
Picea mariana 20 o.s ( 1. 0) 
Populus tremuloides 04 0. 1 (0.5) 
Salix spp. 04 0. 1 (0.5) 
Betula papyrifera 80 0.9 (2.6) 
Epilobium angustifolium 08 0.6 (2.5) 
Cornua canadensis 12 0.3 (0.8) 
Empetrum nigrum 04 0.~ (2.5) 
Vaccinium vitis-idaea 60 9.6(10.0) 
Cladonia spp. 92 4.6 (6.3) 
Cladonia rangiferina 24 0.6 ( 1. 1) 
Peltigera spp. 60 8.0 (9.9) 
Debris 48 5.8 (8.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Willow 
DISTURBANCE: 1947 Fire 

ELEVATION: 76 meters ASPECT: 23 degrees 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S2ecies pq [x~s.d.l] em. ~·-d-2 measured 
Picea glauca 0 0 0 0 
Picea mariana 100 16000 (8560) 155.2(100.8) 
Populus tremuloides 08 200 (560) 52.5 (31.8) 
Salix spp. 48 4200 (5780) 64.2 (22.0) 
Betula papyrifera 80 2800 (2460) 177.7(108.2) 
Ledum spp. 88 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%2 [x(s.d.l] 
Lycopodium spp. 92 2.7 (--> 
Lycopodium annotinum 12 0.3 (--> 
Sphagnum 48 2.0 (--> 
Picea mariana 12 0.3 <--> 
Gramineae 12 0.3 (--) 
Salix spp. 04 0 0 1 <--) 
Betula papyrifera 04 0. 1 <--> 
Lupinus arcticus 08 0.2 <--> 
Epilobium angustifolium 48 2.0 <--> 
Cornus canadensis 56 1.4 (--) 
Ledum spp. 48 2.8 <--) 
Vaccinium vitis-idaea 100 14.9 (--) 
Cladonia spp. 84 4.9 (--) 
Cladonia rangiferina 20 0.5 <--) 
Peltigera spp. 64 5.9 (--) 



SOIL SL.RVEY: 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

3 39 Thickness (em) 47 
pH 
Rock and Debris (4) 
Sand (i.) 
Silt(~~) 

Clay (~0 

Zn 
Cu 
~g 

~n 

Ca 
X a 
K 
Fe 
Pb 

Co 
Cr 
Xi 
p 

X 
B 

4.2 
2 • 1 

62.7 
29.9 

7. 4 
< 1 • 0 
1 8 • 1 

255.7 
0.3 

25.4 
258.8 
281. 5 

3511.2 
1 • 2 

t 
< 0. 1 
57. 9 
0.0 
0.0 
0.0 

5 • 3 
1 • 2 

75.4 
19.6 
5.0 

4 1 • 5 
42.7 

1335.1 
9.8 

<1. 0 
< 1. 0 

478.3 
10715.0 

<0.1 
0. 1 

< 0. 1 
69.4 

0.0 
0.0 
0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 67 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 96 
Populus tremuloides 04 
Salix spp. 48 
Betula papyrifera 56 
Empetrum nigrum 16 
Ledum spp. 100 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Geocaulon lividum 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.~ measured 

0 0 0 
12800 (6600) 162.6 (77.6) 25 

200 (560) 32.0 (28.3) 2 
2800 (4200) 69.7 (32.6) 25 
3000 (2320) 219.4 (90.6) 25 

Frequency Canopy cover 
~%~ [x~s.d.2J 
88 6.0(10.2) 
12 0.3 (0.8) 
56 10.9(20.2) 
12 0.3 (0.8) 
04 0.1 (0.5) 
60 2.5 (3.2) 
68 2.9 (3.8) 

100 16.9(12.2) 
04 0 •. 1 (0.5) 
88 7.7 ( 7. 1) 
20 0.5 ( 1 • 0) 
80 13.4(15.0) 
28 2.3 (4.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 67 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Betula papyrifera 
Geocaulon lividum 
Rosa acicular is 
Lupinus arcticus 

1 • 8 ( 1 1 • 4 ) 
0 

0.7 (5.5) 

Frequency 
(%) 

0 
96 
04 
20 
40 
04 
96 
04 

Stems/ha 
[x(s.d.) 1 

0 
13280 (7220) 

160 (800) 
880 (2300) 

1280 (1980) 

Frequency 
~%) 
96 
04 
60 

0 
12 
04 
12 
12 
04 

Epilobium angustifolium 52 
Cornus canadensis 68 
Ledum spp. 36 
Vaccinium vitis-idaea 100 
Cladonia spp. 56 
Cladonia rangiferina 24 
Peltigera spp. 84 
Debris 12 

Height in Heights 
em. (s.d.) measured 

0 0 
126.3 (83.4) 20 
75.6 (37.0) 8 
74.3 (35.9) 24 

252.6(102.8) 22 

Canopy cover 
[x~s.d.)J 
2.4 (0.5) 
0. 1 (0.5) 

11.1(20.6) 
0.7 (2.6) 
0.4 (0.9) 
0. 1 (0.5) 
0.3 (0.8) 
0.3 (0.8) 
0. 1 (0.5) 
1. 8 (2.6) 
2 • 1 (2.5) 
2. 1 ( 2. 5) 

12.5(11.6) 
1.4 ( 1. 3) 
0.6 ( 1. 1) 

14.5(14.0) 
1.8 (6.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-07 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 272 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in 

Species (%) [x(s.d.)] em. (s.d.) 
Picea glauca 0 0 0 
Picea mariana 0 0 0 
Populus tremuloides 52 2800 (3320) 0 
Salix spp. 0 0 0 
Betula papyrifera 0 0 0 
Rubus idaeus 16 
Viburnum edule 44 

UNDERSTORY VEGETATION 

Heights 
measured 

0 
0 
0 
0 
0 

Frequency Canopy cover 
seecies ~%) [x(s.d.~] 

Lycopodium annotinum 56 3.0 <--) 
Sphagnum 52 5.9 <--) 
Equisetum pratense 08 0.2 <--) 
Gymnocarpium dryopteris 60 16.2 <--) 
Rosa acicularis 08 0.2 <--) 
Corn us canadensis 04 0. 1 <--) 
Pyrola asarifolia 32 1.2 <--) 
Pyrola secunda 36 0.9 <--) 
Trientalis europaea 44 1.5 <--) 
Viburnum edule 20 2.8 <--) 



SOIL St:RVEY: 

Thickness (em) 
pH 

Rock and Debris (i~) 

Sand (h) 

Silt on 
Clay on 
Zn 
Cu 
~g 

Mn 
Ca 
Xs 
K 
Fe 
Pb 
Co 
Cr 
Xi 
p 

X 
B 

"..;" Horizon 

4 

4. 2 
0.5 

75.9 
2 1 • 0 

3. 1 
< 1. 0 
1 i . 3 

200.2 
0.7 

32.8 
2.:.9.3 
211. 7 
2 0 1. 8 

< 0. 1 
t 

< 0. 1 
72.8 
0.0 
o.o 
0.0 

"B" Horizon 

37 
5. 5 
1.5 

75.0 
1 9 • 5 

5. 6 
1 7. 1 
20.0 

873.8 
1 i. 2 
( 1. 0 

l 2 7 • .. 
246.8 

11395.0 
<: 0. 1 

t 
< 0. 1 
49.2 
o.o 
0.0 
0.0 

Depth to 
"C" Ho::izon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-07 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 272 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 8.7 (--) 
Picea mariana 0 
Populus tremuloides 11.7 (--) 
Betula papyrifera 19.5 (--) 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 68 
Salix spp. 0 
Betula papyrifera 04 
Ribes spp. 04 
Viburnum edule 68 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Rosa acicular is 
Cornua canade.nsis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) I em. (s.d.) measured 

0 0 0 
0 0 0 

3800 (4360) 43.7 (10.3) 18 
0 0 0 

80 (400) 40.0 (0.0) 1 

Frequency Canopy cover 
~%~ [x(s.d.2} 
04 0.1 (0.5) 
28 2.3 (4.6) 
64 8.3(14.1) 
52 10.0(13.8) 
16 2.7 (7.0) 
20 0.9 (2.6) 
16 o.s ( 1. 0) 
24 1.0 ( 2. 6) 
32 2.) (6.3) 
44 2.3 (4.0) 
04 0.5 (2.5) 
12 0.7 (2.6) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
04 1.2 ( 6. 0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: A-07 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 272 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 8.3 (23.1) 
Picea mariana 0 
Populus tremuloides 8.5 (23.3) 
Betula papyrifera 31.7 (34.9) 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha 

s2ecies (%~ [ x( s. d.~] 
Picea glauca 04 80 (400) 
Picea mariana 0 0 
Populus tremuloides 52 1760 (2400) 
Salix spp. 0 0 
Betula papyrifera 0 0 
Ribes spp. 24 
Viburnum edule 16 

UNDERSTORY VEGETATION 
Frequency 

seecies (%~ 
Lycopodium spp. 04 
Lycopodium annotinum 20 
Sphagnum 32 
Gymnocarpium dryopteris 28 
Ribes spp. 0 
Rosa acicularis 12 
Epilobium angustifolium 0 
Cornus canadensis 36 
Pyrola asarifolia 08 
Pyrola secunda 12 
Vaccinium vitis-idaea 36 
Trientalis europaea 28 
Viburnum edule 08 
Linnaea borealis 24 
Cladonia rangiferina 16 
Debris 32 

Height in Heights 
em. (s.d. ~ measured 
122.0 (0) 1 

0 0 
42.6 (14.1) 23 

0 0 
0 0 

Canopy cover 
[x~s.d.~J 
0.1 (0.5) 
0.5 (1.0) 
4.1 (4.9) 
0.7 ( 1. 1) 
o.s (2.5) 
0.6 ( 1. 1) 
0.2 (0.7) 
0.9 ( 1. 2) 
0.2 (0.7) 
0.3 (0.8) 
2.8 (6.6) 
0.7 ( 1. 1) 
0.6 (2.5) 
0.7 ( 1. 1) 

0.4 (0.9) 
0.8 ( 1. 2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-01 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 270 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies ~%) [x~s.d.)J em. ~s.d.) measured 
Picea glauca 12 400 (1140) 217.3 (89.3) 3 
Picea mariana 20 480 (1020) 93.4 (61.0) 5 
Populus tremuloides 76 5360 {4340) 52.0 {20.1) 25 
Salix spp. 48 2000 {2640) 47.0 {15.2) 25 
Betula papyrifera 28 3120 (8560) 86.2 {48.0) 25 
Populus balsamifera 28 
Viburnum edule 04 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x~s.d.)) 
Lycopodium spp. 08 0.~ (0.7) 
Lycopodium annotinum 36 1.7 {3.4) 
Sphagnum 52 2.5(15.6) 
Picea glauca 04 0. 1 {0.5) 
Gramineae 04 0. 1 (0.5) 
Betula papyrifera 04 o.s { 2. 5) 
Geocaulon livtdum 24 0.6 {1 • 1 ) 
Rosa acicularis 32 2.8 {5.0) 
Lupinus arcticus 24 2.2 (4.6) 
Epilobium angustifolium 44 2.7 { 4. 5) 
Cornus canadensis 84 10.1(10.2) 
Pyrola asarifolia 08 0.6 {2.5) 
Pyrola secunda 08 0.2 (0.7) 
Vaccinium vitis-idaea 84 13.9(12.8) 
Viburnum edule 04 0. 1 {0.5) 
Linnaea borealis 56 2.2 (3.3) 
Cladonia spp. 04 0. 1 {0.5) 



SOIL St:RVEY: 

"A" Horizon "B" Ho::-izon 
Depth to 
"C" Hot"izon 

8 22 Thickness (em) 38 
pH 4.3 5.6 
Rock and Debris (%) 2.0 5.0 
Sand C~) 7 5. 1 76.3 
Silt ( ~0 20.2 1 i . 1 
Clay (~0 4.7 6.7 
Zn <1.0 1 5 • 0 
Cu 14.0 19.6 
Mg 11 0. 9 ... 78.2 
Mn 1 • 2 3.0 
Ca 2.3 <1.0 
X' a 300.0 6 1 • -+ 
:.::. 252.1 191.8 
Fe 10772.0 54 2. 3 
Pb <O. 1 <!). 1 

Co t t 

Cr <0. 1 <0. 1 
X'i 69.0 81.0 
p o.o 1).0 

X 0.0 o.o 
B o.o o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-01 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Hardwood 
DISTURBANCE: None for past 90 years 
ASPECT: 270 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)] 
Picea glauca 3.0 (--) 
Picea mariana 0.5 (--) 
Populus tremuloides 9.4 (--) 
Betula papyrifera 8.7 (--) 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Ledum spp. 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium spp. 
Gramineae 
Geocaulon 11v1dum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicularis labradorica 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

24 
12 
88 
48 
20 
12 
12 
04 
12 

Stems/ha 
[x(s.d.)) 
800 (1400) 
400 (1300) 

12800(14400) 
2400 (3780) 

800 (2000) 

Frequency 
(%) 
40 
24 
84 
08 
08 
52 
48 
44 
48 
92 
08 
12 
92 
04 
08 
88 
04 
12 
12 

Height in Heights 
em. (s.d.) measured 
212.6(120.6) 15 
110.8 
58.0 
52.8 
94.4 

(51.3) 4 
(20.4) 24 
(21.0) 16 
(55.2) 8 

Canopy cover 
[x(s.d.}) 
2.1 (5.9) 
1.0 (2.6) 
8.3(11.2) 
0.2 (0.7) 
0.2 (0.7) 
4.5 (5.7) 
4.7 (7.4) 
6.1(11.7) 
3.6 (5.2) 

13.3(10.7) 
0.6 (2.5) 
0.3 (0.8) 
9.3 (8.1) 
0.1 (0.5) 
0.2 (0.7) 
5.8 (5.2) 
0.1 (0.5) 
0.3 (0.8) 
2.6(10.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMB4R: B-02 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Spruce Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 300 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Menziesia ferruginea 
Viburnum edule 

UNDERSTORY VEGETATION 

Species 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Populus tremuloides 
Rosa acicularis 
Cornua canadensis 
Pyrola asarifolia 
Pyrola secunda 
Menziesia ferruginea 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 

(%) 
0 
0 

20 
0 
0 

04 
28 

Stems/ha 
[x(s.d.)) 

0 
0 

480 (1020) 
0 
0 

Frequency 
(%) 
48 
S6 
56 
04 
28 
40 
08 
20 
04 
28 
36 
08 

Height in Heights 
em. (s.d.) measured 

0 
0 

49.5 
0 
0 

0 
0 

(9.0) 4 
0 
0 

Canopy cover 
[ x( s. d.)) 
2.8 (4.5) 
8.7(14.4) 
9.6(12.5) 
0.1 (0.5) 
2.3 (4.6) 
3.0 (5.0) 
0.6 (2.5) 
0.5 (1.0) 
0.5 (2.5) 
1 • 1 ( 2 • 6 ) 
2.1 (4.1) 
1.0 (3.5) 



SOIL St:R \'EY: 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

2 27 Thickness (em) 38 
pH 4.2 5. 3 
Rock and Debris (i~) 1.9 0.6 
Sand ( ~:) 74.0 73.2 
Silt ( ~0 20.2 20.8 
Clay en 5.9 6.0 
Zn <1. 0 22.4 
Cu 18.6 26.i 
~Jg 305.2 647.6 
Mn 0.9 3.6 
Ca 30.1 <1.0 
!\3 232.5 60.6 
;.;: 257.9 183.2 
Fe 926.8 10772.0 
Pb < 0 • 1 3.2 
Co t t 

Cr <O. ! <O. 1 
Xi 37.2 :.8.3 
p 0.0 0.0 
!\ 0.0 0.0 
B o.o 0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: Mature 
DISTURBANCE: None for past 90 years 
ASPECT: 300 degrees ELEVATION: 
YEAR SURVEYED: 1975 TOPOGRAPHY: 

PLOT NUMBER: B-02 
Spruce-Hardwoods 

91 meters 
Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 8.3 (--) 
Picea mariana 0 
Populus tremuloides 1.4 (--) 
Betula papyrifera 28.4 (--) 

SHRUB/SAPLING SURVEY 
Frequency 

SJI!ecies (%J 
Picea glauca 04 
Picea·mariana 0 
Populus tremuloides 36 
Salix spp. 0 
Betula papyrifera 04 
Viburnum edule 40 

UNDERSTORY VEGETATION 

SJI!ecies 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Rosa acicular is 
Cornus canadensis 
Pyrola secunda 
Vaccinium vitis-1daea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Debris 

Stems/ha Height in Heights 
[X~ S • d • l) em. (s.d.) measured 

80 (400) 0 0 
0 0 0 

3200 (5480) 33.0 (11.8) 9 
0 0 0 

80 (400) 48.0 (0.0) 1 

Frequency Canopy cover 
~%) [x~s.d.)) 
20 1.7 ( 4. 1) 
92 14.6(19.5) 
16 3.0 (8.5) 
24 2.5 (6.7) 
24 1.9 (4.1) 
16 0.4 (0.9) 
12 0.7 (2.6) 
04 0. 1 (0.5) 
16 0.8 (2.6) 
08 0.2 (0.7) 
08 1.0 (3.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-03 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Spruce Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 142 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in 

seecies pn [x(s.d.~) em. ~s.d.) 
Picea glauca 28 1440 (2800) 101.6 (42.6) 
Picea mariana 0 0 0 
Populus tremuloides 56 3280 (5040) 50.8 (14.7) 
Salix spp. 0 0 0 
Betula papyrifera 16 640 (1700) 0 
Ledum spp. 20 
Viburnum edule 36 

UNDERSTORY VEGETATION 

Heights 
measured 

8 
0 

25 
0 
0 

Frequency Canopy cover 
seecies ~%2 [x~s.d.~] 

Lycopodium spp. 08 1.7 (6.4) 
Lycopodium annotinum 08 0.2 (0.7) 
Sphagnum 56 5.3(10.5) 
Gramineae 16 0.4 (0.9) 
Geocaulon lividum 12 0.3 (0.8) 
Rosa acicularis 28 2.3 (4.6) 
Lupinus arcticus 16 1 • 2 (3.5) 
Epilobium angustifolium 32 2.8 ( 5.0) 
Cornua canadensis 52 2.;} (4.4) 
Pyrola secunda 04 0. l (0.5) 
Ledum spp. 16 1.2 (3.5) 
Vaccinium vitis-idaea 84 1 1 • 9 ( 1 1 • 5 ) 
Viburnum edule 24 1.4 (3.5) 
Linnaea borealis 56 1.4 ( 1. 3) 
Peltigera spp. 16 1.2 (3.5) 



SOIL St:RVEY: 

"An Horizon 

4 
4.7 

Rock and Debris ('Y.) 0.7 
Sand < ~n 74.0 
Silt ( ~~) :n. 3 
Clay en 4.7 
Zn <1.0 
Cu 18.8 
Mg 861.4 
~tn 1.3 
Ca ? • -·=> 
X' a 1 l 8. 2 
K 281.6 
Fe 6031.6 
Pb <O. 1 
Co t 
Cr <O. 1 
~i 44.8 
p 0.0 
!\ o.o 
B 0.0 

"B" Horizon 

37 
5.8 
..:. . ..:. 

75.5 
17.9 
6.7 

34.3 
20.3 

705.8 
7. 9 

<1.0 
25.5 

277.0 
11495.0 

3.4 
t 

< 0. 1 
69.2 

().() 

o.o 
o.o 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-03 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 142 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 6.9 (--) 
Picea mariana 0 
Populus tremuloides 14.9 (--) 
Betula papyrifera 4.4 (--) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 
48 
16 
80 
04 
28 
16 
08 

.32 

Stems/ha 
[x(s.d.)] 
2200 (3620) 

400 (740) 
14000(20420) 

80 (400) 
2000 (5160) 

Height in 
em. (s.d.) 
159.4 (67.9) 
154.0 (45.8) 
56.8 (24.0) 
65.0 (15.6) 

108.4 (72.6) 

Heights 
measured 

22 
7 

22 
2 

1 1 

Frequency Canopy cover 
seecies ~%2 [x~s.d.~J 

Lycopodium spp. 52 4.7 (8.6) 
Lycopodium annotinum 12 0.3 (0.8) 
Sphagnum 76 7.0 (7.3) 
Equisetum pratense 20 0.5 (1.0) 
Gramineae 36 1 • s (2.6) 
Geocaulon lividum 24 2.9 (7.0) 
Rosa acicular is 08 0.7 (2.6) 
Lupinus arcticus 40 7.5(13.4) 
Epilobium angust.ifolium 36 4 • . 1) (7.0) 
Cornus canadensis 68 7.5 (8.8) 
Pyrola asarifolia 08 0.2 (0.7) 
Vaccinium vitis-idaea 88 8. 1 (7.0) 
Linnaea borealis 68 4. 1 ( 5. 0) 
Cladonia spp. 36 2.5 (4.6) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 28 1.5 (3.5) 
Debris 20 1.7 ( 4. 1) 
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BEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-04 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 251 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Piceamariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 
12 
16 

0 
40 

100 
04 
84 

Stems/ha 
[ x( s. d.)) 
400 (940) 
400 (740) 

0 
1600 (3360) 

28800(16480) 

Height in 
em. (s.d.) 
149.7 (39.9) 
256.0 (96.0) 

0 
57.5 (12.7) 

207.2 (91.5) 

Heights 
measured 

0 

Frequency Canopy cover 
seecies p:) [x~s.d.~] 

Lycopodium spp. 16 0.4 (0.9) 
Sphagnum 52 3.3 (4.8) 
Equisetum pratense 16 0.8 (2.6) 
Gymnocarpium dryopteris 68 8.6 (9.8) 
Gramineae 16 1.2 (3.5) 
Betula papyrifera 16 0.4 (0.9) 
Ribes spp. 12 0.3 (0.8) 
Rosa acicularis 28 2.3 (4.6) 
Epilobium angustifolium 52 3.7 (5.2) 
Cor nus canadensis 100 16.9 (9.2) 
Pyrola asarifolia 16 0.4 (0.9) 
Pyrola secunda 40 1.4 (2.6) 
Vaccinium vitis-idaea 12 0.3 (0.8) 
Trientalis europaea 48 2.0 (3.4) 
Viburnum edule 08 0.6 ( 2. 5) 
Linnaea borealis 60 3.9 ( 5. l) 
Cladonia spp. 12 0.7 (2.6) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 04 0.5 (2.5) 



SOIL St:R\'EY: 

Thickness (em) 
pH 
Rock and Debris (~) 

Sand c·) 
Silt (~~) 

Clay (?.) 

Zn 
Cu 
'!-tg 
Mn 
Ca 
~a 

K 

Fe 
Pb 

Co 
Cr 
~1 
p 

N 
B 

"A" Horizon 

7 
5. 3 
0.9 

- ") I 
I - • "+ 

2 1 • 6 
5. 9 

< 1 • 0 
1 9. 2 

,436.2 
7.,4 
4.0 

!.11. 6 
236.3 

7811.9 
<0. 1 

t 
<0.1 
53.7 
0.0 
o.o 
0.0 

"B" Horizon 

1 3 
5.4 
") ' -.... 

74.6 
18. 5 
i.rJ 

21 • 6 
22.2 

632.3 
8.9 

< 1. 0 
103.3 
206.2 

9725.7 
<0.1 

t 

<O. 1 
66.6 

;) • 0 
o.o 
o.o 

Depth to 
"C" Horizon 

58 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: B-04 

ASPECT: 251 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies (?.) 

Picea glauca 12 
Picea mariana 08 
Populus tremuloides 24 
Salix spp. 16 
Betula papyrifera 88 
Viburnum edule 80 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratenee 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicular1s 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Debris 

Stems/ha Height in Heights 
[X~ S.d.) J em. ~s.d.~ measured 
200 (660) 249.7(165.2) 
200 (880) 205.0(176.8) 2 

2600 (6900) 52.2 (23.3) 6 
800 (2900) 75.5 (25.3) 

21800(16040) 183.6 (62.7) 25 

Frequency Canopy cover 
~:o [x(s.d.~J 
16 0.4 (0.9) 
76 5. 1 (5.3) 
16 1.2 (3.5) 
72 17.4(15.1) 
28 2.3 (4.6) 
48 7.9(12.4) 
76 11.3(12.3) 
92 19.0(13.4) 
32 0.8 (1. 2) 
12 0.3 (0.8) 
12 0.3 (0.8) 
60 3.8 (6.7) 
76 10.4 (9.2) 
44 2.3 (4.0) 
24 3.7 (7.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-05 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 64 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 •eters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square •eters/hectare (s.d.)} 
Picea glauca 
Picea •ariana 
Populus tre•uloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Ste•s/ha Height in Heights 

S(!ecies ~ ::q [x~s.d.~] c•. ~s.d.~ •easured 
Picea glauca 64 3840 (4540) 236.2(124.6) 16 
Picea •artana 60 3040 (3100) 123.9(111.3) 7 
Populus tre•uloides 0 0 0 0 
Salix spp. 64 5200 (5560) 57.7 (28.0) 16 
Betula papyrifera 100 18040 (8140) 215.6 (94.5) 25 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

SJ!ecies p;~ [x~s.d.~) 
Lycopodium spp. 56 1.4 ( 1. 3) 
Lycopodium annotinum 04 0. 1 (0.5) 
Sphagnu• 84 4.5 (4.7) 
Equisetum pratense 08 0.2 (0.7) 
Gra•ineae 28 0.7 (1. 2) 
Betula papyrifera 04 0.5 (2.5) 
Rosa acicular is 12 0.7 (2.6) 
Lupinus arcticus 08 0.2 (0.7) 
Epilobiu• angustifolium 64 4.:. (5.3) 
Cornus canadensis 96 1 1 • 7 ( 1 1 . 1 ) 
Pyrola secunda 04 0.1 (0.5) 
Ledum spp. 04 0. 1 (0.5) 
Vaccintum spp. 08 0.2 (0.7) 
Vaccinium vitis-idaea 68 8.5(13.0) 
Trientalis europaea 04 0. 1 (0.5) 
Linnaea borealis 68 2.1 ( 2. 5) 
Cladonia spp. 36 2.1 ( 4. 1) 
Peltigera spp. 12 O.J (0.8) 



SOIL St:RVEY: 

"A" Horizon "B" Horizon 
Depth to 
"C 11 Horizon 

.. 
I 

, .. _, Thickness (em) 40 
pH 
Rock and Debris (%) 
Sand ( ~~) 
Silt (j;) 

Clay (4) 
Zn 
Cu 
!ofg 
Mn 
Ca 
Na 
K 

Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 

4. s 
1.0 

7 i. 1 
17.0 
5.9 

< 1. 0 
17.3 

1 5 i . 8 
0. s 
2.6 

303.3 
273.0 

1514.4 
<0.1 

t 
<0. 1 
52.6 
o.o 
0.0 
0.0 

5.4 
3.7 

76.8 
17.7 

5 • 5 
21.5 
23.9 

650.3 
~ ... 
.) . -

10.0 
''l ") ... _._ 

327.6 
10437.0 

< 0. 1 
t 

<0. 1 
39.3 
o.o 
o.o 
o.o 



156 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-05 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 64 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies ~?.) 
Picea glauca 80 
Picea mariana 64 
Populus tremuloides 08 -Salix spp. 56 
Betula papyrifera 100 
Ledum spp. 12 
Viburnum edule 16 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Geocaulon lividum 
Rosa acicular is 
Lupinus arcticus 
Epilobium anguatifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Pe1tigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)) em. ~s.d.~ measured 
3400 (3040) 165.5 (84.0) 20 
6400 (7920) 211.6(107.7) 25 

200 (560) 33.5 (5.0) 
3200 (4200) 44.4 (23.9) 14 

12400 (7840) 177.1 (95.3) 25 

Frequency Canopy cover 
(%~ [x~s.d.~] 
76 3.9 (4.5) 
84 17.2.(19.3) 
12 1.1 (3.5) 
12 0.4 (0.9) 
12 0.3 (0.7) 
52 5.8 (7.5) 

100 11.0 (8.6) 
08 0.2 (0.7) 
16 0 • .', (0.9) 
80 6.4 (5.6) 
64 4.0 (5.0) 
52 3.3 (4.8) 
24 1.4 (3.5) 
16 2.3 (6.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-05 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch- W.Spruce- B.Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 64 degrees 
YEAR SURVEYED: 1976 

BASAL AREA OF OVERSTORY 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

[square meters/hectare (s.d.)) 

Species 
Frequency 

(%) 
Stems/ha 

(x(s.d.)J 
Height in 
em. (s.d.) 

Heights 
measured 

Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Gramineae 
Betula papyrifera 
Geocaulon lividum 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

80 
68 
04 
40 
96 
28 
04 
28 

5440 (5300) 
4600 (5260) 

400 (2000) 
2600 (3580) 

14800(10100) 

Frequency 
~%~ 
68 
92 
04 
04 
16 
12 
08 

0 
36 
96 
04 
12 
12 
80 
04 
60 
64 
04 
44 
12 

219.2(109.1) 
209.2(125.8) 
78.5 (9.2) 
59.3 (30.7) 

162.3(100.1) 

Canopy 

21 
17 

2 
18 
25 

cover 
[x~s.d.)] 
2.1 (2.5) 

11.4(10.6) 
0. 1 (0.5) 
0. 1 (0.5) 
0.5 (1.0) 
0.3 (0.8) 
0.6 (2.5) 
0. 1 (0.5) 
1.8 (2.6) 
6.8 ( 5. 9) 
0. 1 (0.5) 
0.3 (0.8) 
0.4 (0.9) 
4.4 (4.7) 
0.1 (0.5) 
1 • 5 ( 1. 2) 
1.6 ( 1 • 2 ) 
0. 1 (0.5) 
3.5 ( 5. 3) 
0.3 (0.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATIONt Willow Lake Rehab PLOT NUMBER: B-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 
ASPECT: 148 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in 

s2ecies ~%) [x~s.d.)] em. ~s.d.) 
Picea glauca 12 240 (660) 133.7 (63.5) 
Picea. mariana 100 23000(12000) 102.3 (69.4) 
Populus tremuloides 36 480 (880) 44.2 (15.1) 
Salix spp. 96 6800 (5500) 61.8 (23.7) 
Betula papyrifera 100 14720 (7380) 1 1 5 • 5 (77.3) 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Heights 
measured 

3 
25 

6 
25 
25 

Frequency Canopy cover 
s2ecies (%2 [x~s.d.2] 

Lycopodium spp. 72 1.8 ( 1. 2) 
Selaginella selaginoides 04 0. 1 (0.5) 
Sphagnum 36 1. 7 (3.4) 
Picea mariana 12 0.7 (2.6) 
Gramineae 04 0.1 (0.5) 
Salix epp. 04 0. 1 (0.5) 
Betula papyrifera 20 1. 3 (3.5) 
Epilobium angustifolium 32 1.6 (3.5) 
Cor nus canadensis 44 1.1 ( 1. 3) 

Pyrola secunda 08 0.2 (0.7) 
Vaccinium spp. 04 0. 1 ( 0. 5) 
Vaccinium vitis-idaea 68 8.5(10.8) 
Viburnum edule 04 0. 1 (0.5) 
Cladonia spp. 80 4.4 (4.8) 
Cladonia rangiferina 16 0.4 (0.9) 
Peltigera spp. 44 1.9 (3.4) 



SOit St:RVEY: 

Thickness (em) 
pH 
Rock and Debris 00 
Sand c~) 

Silt nn 
Clay p;) 

Zn 
Cu 
~g 

Mn 
Ca 
~a 

K 

Fe 
Pb 
Co 
Cr 
~i 

p 

~ 

B 

nAn Horizon 

3 
5 • 3 
0.3 

71. 7 
21.7 
6.6 

517.0 
1 8 • 8 

4 41 • 9 
1 4 • 8 
24.9 

294.4 
400.3 

3972.3 
<O. 1 

0 • 1 
<0.1 
58.0 
o.o 
o.o 
o.o 

.. 8 .. Horizon 

1 1 
L6 
1.7 

76.9 
16. 5 
6.6 

35.4 
24.0 

1082.6 
7. 7 
5. 5 

93.6 
422.5 

9744.8 
2.3 

t 

<O. 1 
Si.it 
o.o 
o.o 
o.o 

Depth to 
"C" Hor1zon 

18 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 148 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S~ecies ~%) 
Picea glauca 20 
Picea mariana 100 
Populus tremuloides 56 
Salix spp. 76 
Betula papyrifera 92 

UNDERSTORY VEGETATION 

S~ecies 

Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Rosa acicular is 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.U em. ~s.d.) measured 

400 (820) 164.0 (25.2) 5 
16200(11500) 132.0 (79.4) 25 

2000 (2420) 30.7 (13.0) 13 
9000 (8400) 57.9 (20.7) 20 
9400 (5840) 139.3 (72.1) 25 

Frequency Canopy cover 
~%) [ x( s. d.)] 
80 3.2 (3.7) 
56 5. 7 ( 7. 6) 
04 0. 1 (0.5) 
08 0.2 (0.7) 
52 5.0 (7.3) 
60 J.S (4.7) 
60 4.9 (8.S) 
08 0.6 ( 2. 5) 
84 5.0 (6.2) 
24 0.6 ( 1. 1) 
44 2.3 ( 4. 0) 
16 2.3 ( 6. 7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: Mature 
DISTURBANCE: None for past 90 years 

PLOT NUMBER: B-07 
Hardwoods 

ASPECT: 130 degrees ELEVATION: 91 meters 
Slight-Moderate Slope YEAR SURVEYED: 1974 TOPOGRAPHY: 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Viburnum edule 

UNDERSTORY VEGETATION 

Species 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Ribes spp. 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 

~%) 
0 
0 

08 
04 

0 
28 

Stems/ha 
[ x( s. d.) J 

0 
0 

1600 (3140) 
200 (1200) 

0 

Frequency 
(%) 
56 
44 
24 
04 
12 
12 
60 
24 
28 
32 
60 
08 
16 

Height in Heights 
em. (s.d.) measured 

0 
0 

48.8 
45.0 

0 

0 
0 

(6.3) 
(0) 1 

0 

Canopy cover 
[ x( s. d.)] 
1.8 (2.6) 
5.4 (7.7) 
7.3(14.3) 
0.1 (0.5) 
0.3 (0.8) 
0.3 (0.8) 
3.1 (4.4) 
1.0 (2.6) 
1 0 ·1 ( 2 0 6 ) 
0.8 (1.2) 
1 0 5 ( 1 0 3 ) 
1.7 (6.4) 
0.8 (2.6) 



SO!L St:RVEY: 

"A" Ho!:"izon 

4 
4.::?. 

Rock and Debris CO 0.5 
Sand ( ".;) 77.4 
Silt p;) 1 8. 1 
Clay (7.) 4. 5 
Zn < 1. 0 
Cu 14. 2 
~g 132.7 
Mn 0.2 
Ca 3. 1 
X a ~ 7 7. 3 
K 141.7 
Fe 58.6 
Pb <O. 1 
Co t 

Cr < 0. 1 
!>ii 49.4 
p o.o 
N 0.0 
B 0.0 

uB" Horizon 

40 
5.7 
0.7 

74.5 
20.0 

5. 5 
17.8 
23.4 

684.2 
3.3 
9.3 

'") . .... _ ..... 
186.2 

9744.8 
·.: !) • 1 

t 
< 0. 1 
6 2. 1 

:).:) 

o.o 
0.0 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-07 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 130 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)J 
Picea glauca 5.7 (--) 
Picea mariana 0 
Populus tremuloides 19.5 (--) 
Betula papyrifera 19.5 (--) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

S(!ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 

Frequency 
pq 

0 
0 

52 
0 

04 
04 
68 

Gymnocarpium dryopteris 
Gramineae 
Platanthera dilatata 
Rosa acicular is 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.d.) measured 

0 0 0 
0 0 0 

5600 (8060) 44.6 (18.2) 17 
0 0 0 

80 (400) 40.0 (0.0) 1 

Frequency Canopy cover 
~:q [x~s.d.2) 
04 0. i (0.5) 
60 2.3 ( 3. 3) 
76 9.5(14.8) 
84 13.0(11.8) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
12 1.4 (6.0) 
52 4.5 { 5. 7) 
36 l.J {3.4) 
44 1 • 5 ( 2. 6) 
28 0.7 ( 1. 2) 
64 2.0 (2.5) 
20 1.7 ( 4. 1) 

0 0. 1 (0.5) 
04 1.2 (6.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-07 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 130 degrees ELEVATION: 91 aeters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square aeters/hectare (s.d.)) 
.Picea glauca 5.9 (24.2) 
Picea mariana 0.1 (2.0) 
Populus tremuloides 12.6 (44.5) 
Betula papyrifera 361.9 (32.6) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

seecies 
Lycopodium annotinum 
Sphagnua 

Frequency 
(%) 
04 

0 
36 

0 
04 
08 
40 

Gymnocarpiua dryopteris 
Populus tremuloides 
Ribes spp. 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
(x(s.d.)] 

200 (800) 
0 

1600 (3840) 
0 

80 (400) 

Frequency 
~%) 
24 
84 
28 
04 
04 
12 
04 
48 
12 
04 
36 
40 
16 
24 
04 
04 
04 
04 

Height in 
em. (s.d.) 

0 
0 

49.7 (14.8) 
0 

37.0 (12.9) 

Heights 
aeasured 

0 
0 

19 
0 
4 

Canopy cover 
[x~s.d.}] 
0.7 ( 1. 1) 

12.1(19.8) 
3.2 (5.4) 
0.1 (0.5) 
0. 1 (0.5) 
1 • 3 (3.5) 
0.2 (0.7) 
2.0 (3.4) 
0.3 (0.8) 
0. 1 ( 0. 5) 
0.9 ( l. 2) 

1.1 ( 1 • 3) 
1.2 ( 3. 5) 
0.7 ( 1. l) 
0. 1 (0.5) 
0. l (0.5) 
0.1 (0.5) 
1.2 (3.6) 



163 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-08 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 34 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix app. 
Betula papyrifera 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 

0 
0 

44 
0 
0 

36 

Stems/ha 
[x(s.d.)] 

0 
0 

1800 (3100) 
0 
0 

Height in 
em. (s.d.) 

0 
0 

48.9 (13.4) 
0 
0 

Heights 
measured 

0 
0 

0 
0 

Frequency Canopy cover 
seecies ~%~ [x~s.d.~] 

Lycopodium spp. 04 0. 1 (0.5) 
Lycopodium annotinum 44 1 • 5 (2.6) 
Sphagnum 56 4.9 (7.3) 
Gymnocarpium dryopteris 16 0.8 (2.6) 
Populus tremuloides 08 0.6 (2.5) 
Rosa acicular is 20 1.7 ( 4. 1) 
Epilobium angustifolium 04 0. 1 (0.5) 
Cor nus canadensis 64 3.6 (4.7) 
Pyrola asarifolia 08 O.:l (0.7) 
Pyrola secunda 28 0.7 .< 1. 2) 
Vaccinium vitis-idaea 72 1.8 ( 1 • 2) 
Trientalis europaea 60 1.5 ( 1 • 3) 
Viburnum edule 24 2.2 ( 4. 6) 
Linnaea borealis 44 1.1 ( 1 • 3) 



SOIL SCR\'Ei': 

" .ll, " Horizon "B" Horizon 
Depth to 
"C" Horizon 

2 37 Thickness (em) 45 
pH 4. 5 5. 6 
Rock and Debris p;) 1 • 6 0.6 
Sand c~ > 7 6. 5 74.5 
Silt co 1 8 • 1 20.4 
Clay o; > 5. 4 5 • 1 
Zn < 1 0 0 37.2 
Cu 2 1 • 3 26.4 
~& 234.3 1 1 9 3 • 2 
Mn 1 .... - . 

I • • 

Ca 1 5. 2 6.8 
!\3. 2 61 • .:. 42.1 
K 217.6 290.8 
Fe 68.4 10035.0 
Pb <O. 1 <0.1 
Co t t 
Cr <0. 1 <0. 1 
Xi 6 3. 1 60.7 
p 0.0 o.o 
X 0.0 0.0 
B o.o o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: Mature 
DISTURBANCE: None for past 90 years 

PLOT NUMBER: B-08 
Spruce-Hardwoods 

ASPECT: 34 degrees ELEVATION: 
YEAR SURVEYED: 1975 TOPOGRAPHY: 

76 meters 
Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 9.2 (--) 
Picea mariana 0 
Populus tremuloides 2.3 (--) 
Betula papyrifera 29.4 (--) 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Viburnum edule 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodiua app. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Debris 

(%2 
04 
04 
48 

0 
0 

44 

Stems/ha 
[x(s.d.)] 

80 (400) 
80 (400) 

3400 (5180) 
0 
0 

Frequency 
(%) 
04 
16 
76 
04 
04 
12 
12 
68 
16 
24 
56 
36 
36 
12 
12 

Height in Heights 
em. ~s.d.) measured 

79.0 
0 

32.6 
0 
0 

(0.0) 1 
0 

(11.9) 11 
0 
0 

Canopy cover 
(x(s.d.)] 
0.1 (0.5) 
1.0 (2.6) 

12.1(12.5) 
0.1 (0.5) 
0.1 (0.5) 
1.1 (3.5) 
1 • 1 ( 3 • 5 ) 
6.8 (7.5) 
1.:2 (3.5) 
0.6 (1.1) 
3.3 (6.5) 
2.1 (4.1) 
2.1 (4.1) 
0.3 (0.8) 
1.5 (4.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-09 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 

ELEVATION: 76 meters ASPECT: 171 degrees 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies ~%) [x(s.d.)] em. ~s.d.~ measured 
Picea glauca 36 1000 (1840) 166.2 (73.4) 
Picea mariana 100 15400 (9920) 155.2(105.0) 
Populus tremuloides 08 200 (560) 44.0 ( 1. 4) 
Salix spp. 64 3400 (6500) 67.7 (42.8) 
Betula papyrifera 100 14400 (7420) 94.6 (61.4) 
Ledum spp. 32 
Viburnum edule 04 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

S2ecies (%) [x~s.d.~) 
Lycopodium spp. 80 4.0 (4.5) 
Sphagnum 52 4.0 (7.0) 
Equisetum pratense 16 0.4 (0.9) 
Picea mariana 04 0. 1 (0.0) 
Gramineae 08 0.2 (0.7) 
Populus tremuloides 04 0.5 (2.5) 
Betula papyrifera 28 2.7 ( 5. 1) 
Geocaulon lividum 12 0.3 (0.8) 
Rosa acicularis 04 0.1 (0.0) 
Epilobium angustifolium 48 3.2 (4.9) 
Corn us canadensis 72 4. 1 (6.6) 
Ledum spp. 12 0.3 (0.8) 
Vaccinium vitis-idaea 92 11.8(10.5) 
Linnaea borealis 32 1.6 (3.5) 
Cladonia spp. 28 1.9 (4.1) 
Peltigera spp. 52 3.7 ( 5. 2) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand 0~) 

Silt co 
Clay (i.) 

Zn 
Cu 
:ig 
Mt'\ 

Ca 
Na 
K 
Fe 
Pb 
Co 
CT 
Ni 
p 

N 

B 

"A" 

en 

Horizon 

7 
4.5 
0.6 

72.5 
20.9 
6.7 

<1.0 
21.0 

172.6 
0.8 
6. 1 

169.6 
1 71 . 3 

4351.6 
< 0. 1 

t 

<0.1 - ') . 
I - • b 

0.0 
o.o 
o.o 

Depth to 
"B" Horizon "C" Horizon 

3i 51 
5.4 
0.6 

73.5 
20.5 

6 • 1 
37.3 
24.3 

1148.4 
6.3 
9.5 

60.5 
282.3 

10385.0 
3.2 

t 

<0.1 
37.2 
o.o 
o.o 
0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-09 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 171 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 32 
Picea mariana 100 
Populus tremuloides 16 
Salix spp. 60 
Betula papyrifera 100 
Ledum spp. 84 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gramineae 
Rosa aeicularis 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
{x~s.d.)] em. ~s.d.~ measured 
600 (960) 131.4 (41.1) 8 

16600 (9460) 113.8 (76.8) 25 
400 (740) 33.3 (10.4) 4 

3400 (3720) 70.3 (32.4) 14 
12000 (5680) 159.8 (87.2) 25 

Frequency Canopy cover 
~%2 [x~s.d.2J 

100 6.8 (6.8) 
08 0.2 (0.7) 
60 8.8(14.4) 
40 1 • 2 ( 1. 3) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
68 3.7 (4.6) 
68 4.1 (4.9) 
96 15.3(12.6) 
36 1.3 (2.6) 

100 6.9 ( 5 • 1 ) 
12 0.3 (0.8) 
60 4.2 (6.9) 
20 1.8 (4.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-10 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 327 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Ledum spp. 

UNDERSTORY VEGETATION 

08 
80 

0 
24 
96 
04 
20 

Stems/ha 
(x(s.d.)} 
400 (1240) 

6000 (6440) 
0 

600 (1260) 
10600 (6260) 

Height in 
em. (s.d.) 
122.0 (36.8) 
133.9 (90.8) 

0 
69.3 (17.4) 

155.2 (78.7) 

Heights 
measured 

0 

Frequency Canopy cover 
s2ecies ~:q [x~s.d.n 

Lycopodium spp. 56 4.1 (7.0) 
Sphagnum 44 2.3 (4.0) 
Equisetum pratense 36 4.3 (8.7) 
Graaineae 76 5.4 (7.0) 
Car ex spp. 24 1.0 ( 2. 6) 
Betula papyr1fera 12 1 • 1 (3.5) 
Ribes spp. 04 0.1 (0.5) 
Spiraea beauverdiana 12 0.3 (0.8) 
Rosa acicularis 08 1.(') (3.5) 
Epilobium angustifolium 44 2.7 (4.5) 
Corn us canadensis 84 4.9 (4.9) 
Ledum spp. 08 0.6 ( 2. 5) 
Vaccinium vitis-idaea 92 7.4 (7.0) 
Trientalis europaea 08 0.2 (0.7) 
Linnaea borealis 36 1.7 (3.4) 
Cladonia spp. 08 0.2 (0.7) 
Peltigera spp. 08 0.6 (2.5) 



SOIL St.:RVEY: 

Thickness (em) 
pH 
Rock anc! Debris (7.) 

Sand c:n 
Silt co 
Clay p~) 

Zn 
Cu 
~g 

Mn 
Ca 
~a 

K 

Fe 
Pb 
Co 
Cr 
~i 

p 

~ 

B 

"A" Horizon 

6 
' ') ... _ 
- ., =>·-

78.9 
1 7. 9 
3.3 

16.3 
29.4 

9 55. 6 
0.8 

1.4. 3 
80.3 

263.2 
5965.8 

< 0. 1 
t 

<O. 1 
38.3 
o.o 
o.o 
0.0 

"B .. Horizon 

34 
5. 3 

20.3 
88.4 

8.2 
3.4 

19.4 
1 8 • 9 

l220.i 
2.5 
i. 3 

22.6 
.;+48.6 

7276.3 
<0.1 

t 
<0.1 
52.5 
o.o 
o.o 
0.0 

Depth to 
"C" Horizon 

48 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-10 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 327 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 

0 
92 

Populus tremuloides 04 
Salix spp. 24 
Betula papyrifera 96 
Ribes spp. 04 
Spiraea beauverdiana 16 
Ledum spp. 44 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gramineae 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
[x(s.d.)] 

0 
3200 (6160) 

80 (400) 
1680 (3640) 

10400 (7380) 

Frequency 
~%2 
92 
04 
80 
20 
88 
12 
32 
92 
88 
08 
24 
36 
04 
24 
16 

Height in Heights 
em. (s.d.) measured 

0 0 
150.6 (97.2) 24 
28.0 (0.0) 1 
37.4 (18.6) 7 

136.2 (69.9) 0 

Canopy cover 
[x~s.d.ll 
16.9(19.3) 
0. 1 (0.5) 
9.8(11.0) 
1.4 (3.5) 
8 • 1 (8.3) 
1.1 (3.5) 
1.8 (3.4) 
s.s (5.0) 
9.7 (6.7) 
0.2 (0.7) 
1. 4 (3.5) 
0.9 ( 1. 2) 
0.1 (0.5) 
1.8 ( 4. 1 ) 
1.2 (3.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: B-11 
PHOTO NUMBER: KMS 29A34 TYPE: Mature Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 137 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 7.3 (--) 
Picea mariana 0 
Populus tremuloides 17.9 (--) 
Betula papyrifera 13.3 (--) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea·mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Species 
Lycopodium annotinum 
Sphagnum 

Frequency 
(%) 

0 
0 

16 
0 
0 

04 
60 

Streptopus amplexifolius 
Geocaulon lividum 
Rosa acicularis 
Ep1lob1um angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
{x(s.d.)) em. (s.d.) measured 

0 0 0 
0 0 0 

600 (1800) 30.0 (17.1) 5 
0 0 0 
0 0 0 

Frequency Canopy cover 
~%~ [x~s.d.2J 
16 0.4 (0.9) 
92 13.3(16.0) 
04 0.5 ( 2. 5) 
20 1.7 ( 4. 1) 
36 2.5 (4.6) 
04 o.s (2.5) 
36 1 • 3 (2.6) 
04 0. 1 (0.5) 
12 0.3 (0.8) 
80 2.0 ( 1 • 0) 
16 0.4 (0.9) 
04 0. 1 (0.5) 
08 0.2 (0.7) 
04 o.s ( 2. 5) 



SOIL SURVEY: 

tt A." Horizon "B" Horizon 
Depth to 
"C" Horizon 

4 33 Thickness (em) 42 
pH 4. 1 5.3 
Rock and Debris (7.) 0.4 (l • 1 
Sand c;> 72.8 71. i 
Silt en 22.0 22.2 
C·lay co 5.2 6. 1 
Zn <1.0 48.8 
Cu 17.6 25.3 
)tg 151.6 1065.3 
Mn 0. 1 9.4 
Ca 16.9 9.5 
X a 302.8 33.5 
K 174.8 262.4 
Fe 652.5 103i0.0 
Pb <O. 1 1.2 
Co t t 
Cr <0. 1 < 0. 1 
Xi 40.4 46.8 
p o.o 0.0 
~ o.o o.o 
B 0.0 o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: B-12 
Seral Birch-Willow 

ASPECT: 20 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies ~%~ 
Picea glauca 40 
Picea mariana 84 
Populus tremuloides 36 
Salix spp. 88 
Betula papyrifera 96 
Ledum spp. 64 

UNDERSTORY VEGETATION 

SJ2ec:ies 
Lycopodium spp. 
Lycopodium alpinum 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gramineae 
Geocaulon lividum 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium spp. 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~J em. ~s.d.) measured 
800 (1000) 110.2 (46.2) 10 

5800 (5500) 1 0 1 • 1 (54.1) 22 
1200 (2160) 48.2 (17.8) 10 

11800(17860) 65.6 (24.3) 24 
28200(16080) 122.4 (49.2) 25 

Frequency Canopy cover 
~%~ [x~s.d.2J 
88 4.9 (6.6) 
20 1.7 ( 4. 1) 
04 0.1 (0.5) 
96 20.6(21.8) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
32 1.6 (3.5) 
44 1.5 ( 2. 6) 
88 6. 1 (6.9) 
04 0.5 (2.5) 

100 16.6(11.6) 
08 0.2 (0.7) 
80 2.8 ( 3. 1) 
56 3. 1 (4.9) 
40 1.8 (3.4) 
28 3.8 (7.4) 



SO!L St:RVEY: 

''A" Ho'!:'izon •• B" Horizon 
Depth to 
"C" Horizon 

9 10 Thickness (em) 21 
pH 
Rock and Debris (4) 
Sand C~) 

Silt (7.) 

clay <:n 
Zn 
Cu 
:.1g 
Mn 
Ca 
~a 

K 

Fe 

Pb 
Co 
Cr 
~i 

p 

~ 

B 

4. 4 

0.4 
70.3 
23.7 
6.0 

29.2 
90.2 

'358.0 
0.5 

40.7 
263.7 
256.0 

1196.5 
< 0. 1 

t 

<0.1 
63.8 
0.0 
o.o 
n.o 

5.9 
1 • 1 

72.7 
21. 8 

5.4 
26.6 
19.0 

902.0 
3. 5 
9.6 

<1.0 
2 41. 3 

9862.8 
6.2 

t 

< 0. 1 
77.3 

I'' .-. ,.,l • v 

o.o 
... , r· 
... >_I 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-Ol 
PHOTO NUMBER: KMS 29A35 TYPE: Mature Spruce Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 46 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea· mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium annotinum 
Selaginella selaginoides 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Ribes spp. 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 

08 
0 

16 
0 

28 
20 
60 

Stems/ha 
[x(s.d.)] 

160 (520) 
0 

640 (1600) 
0 

160 (800) 

Frequency 
~%2 
40 
20 
08 
60 
12 
08 
12 
28 
08 
56 
12 
20 
44 

Height in 
em. (s.d.) 

Heights 
measured 

0 
0 
0 
0 
0 

Canopy 

0 
0 
0 
0 
0 

cover 
[x~s.d.2] 
1.4 ( 2. 6) 
1.3 (3.5) 
0.2 (0.7) 

13.2(18.5) 
0.7 (2.6) 
1.7 (6.4) 
1 • 5 (4.2) 
2.7 ( 5. 1) 
0.2 (0.7) 
5.0 (5.8) 
0.3 (0.8) 
1.3 (3.5) 
1.5 (2.6) 



SOIL St:RVEY: 

Ca 
~a 

K 
Fe 
Pb 
Co 
Cr 
Xi 
p 

~ 

B 

"A" Ho:-izon 

4 
4.3 
4 • .;. 

73.6 
22.0 

4. 4 
.:..3 

17.0 
184.5 

l • 0 
9.4 

373.1 
276.2 

57.6 
<0.1 

t 
<0. 1 
62.3 

o.o 
0.0 
0.0 

ua" Horizon 

34 
5.6 
0. 2 

7 0. 1 
23.9 
6.0 

30.2 
26.6 

1075.3 
39.4 

7.6 
.;, 1 • 3 

342.2 
11360.0 

4.3 
t 

< 0. 1 
75.0 
0.0 
o.o 
o.o 

Depth to 
"C" f!orizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-01 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 46 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Menziesia ferruginea 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Streptopus amplexifolius 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

0 
0 

80 
0 

04 
04 
04 
24 

Stems/ha Height in Heights 
(x(s.d.)] c:m. (s.d.) measured 

0 0 0 
0 0 0 

33200(43180) 35.7 (17.2) 20 
0 0 0 

600 (2800) 41.0 (0.0) 1 

Frequency Canopy cover 
(%2 [x~s.d.U 
32 0.8 ( 1. 2) 
48 4.2 (8.5) 
04 0.1 (0.5) 
44 4.2 (8.5) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
08 0.2 (0.7) 
08 1. 3 (3.5) 
04 0.5 (2.5) 
44 3.3 (4.8) 
16 0.4 (0.9) 
08 0.2 (0.7) 
36 0.9 ( 1. 2) 
24 1.0 (2.6) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
28 3.8 (7.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-Ol 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 46 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(?.) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 68 
Salix spp. 0 
Betula papyrifera 12 
Ribes spp. 44 
Menziesia ferruginea 12 
Viburnum edule 44 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Populus tremuloides 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cornua canadensis 
Pyrola asarifolia 
Pyrola secunda 
Menziesia ferruginea 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha 
(x(s.d.)l 

0 
0 

15440(18160) 
0 

880 (3260) 

Frequency 
(:0 
16 
28 
64 
64 
04 
08 
16 
20 
08 
92 
04 
12 
08 
16 
56 
12 
36 
04 
12 
56 

Height in Heights 
em. (s.d.) measured 

0 0 
0 0 

71.3 (20.1) 19 
0 0 

50.0 ( 9. 5) 4 

Canopy cover 
[x(s.d.)] 
0.8 ( 2. 6) 
0.7 ( 1. 1) 
3.6 (4.7) 
6.6(11.5) 
0. 1 (0.5) 
0.6 ( 2. 5) 
1.2 (3.5) 
1.7 (2. 6) 
0 •. 6 ( 2. s) 
7.3 (8.3) 
0. 1 (0.5) 
0.3 (0.8) 
1.8 (6.4) 
0.4 (0.9) 
3.8 ( 5 • 1 ) 
0.7 ( 2. 6) 

2.2 (4.0) 
0. 1 (0.5) 
0.3 (0.8) 
5.9(10.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-01 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Thin Browse 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 46 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rubus idaeus 
Viburnum edule 

UNDERSTORY VEGETATION 

seecies 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Athyrium filix-femina 
Gymnocarpium dryopteris 
Gramineae 
Car ex spp. 
Streptopus amplexifolius 
Populus tremuloides 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Debris 

0 
0 

44 
0 

08 
40 
56 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.d.) measured 

0 0 0 
0 0 0 

6080(10360) 97.6 (30.1) 20 
0 0 0 

240 (880) 76.3 (22.2) 17 

Frequency Canopy cover 
~7.2 [x~s.d.2] 

16 0.4 (0.9) 
48 2.8 (4.5) 
12 0.3 (0.8) 
04 0.1 (0.5) 
60 5.0(10.3) 
24 2.2 (4.6) 
08 0.2 (0.7) 
08 0.2 (0.7) 
20 2.0 (6.4) 
04 0.5 ( 2. 5) 
64 4.7(10.2) 
68 8.2 (9.8) 
68 6.2 (9.7) 
40 3.3 (6.9) 
60 2.3 (3.3) 
36 4.8(10.7) 
56 4. 1 (7.0) 
32 4.3 (7.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-02 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 

ELEVATION: 76 meters ASPECT: 170 degrees 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stema/ha Height in Heights 

s2ecies ~%) [x~s.d.~] C'lllo ~ •• d.) measured 
Picea glauca 0 0 0 0 
Picea mariana 100 16960 (7740) 12 7. 1 (87.0) 25 
Populus tremuloides 0 0 0 0 
Salix spp. 28 720 (1260) 39.9 (26.5) 25 
Betula papyrifera 72 3840 (2860) 198.4 (63.5) 25 
Ledum spp. 60 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%~ [x~s.d.~] 
Lycopodium spp. 100 9.4(11.7) 
Selaginella selaginoides 52 8.7(18.5) 
Equisetum spp. 04 0. 1 (0.5) 
Pice a mariana 04 0. 1 (0.5) 
Gramineae 24 0.6 ( 1. 1) 
Rosa acicular is 04 0. 1 (0.5) 
Epilobium angustifolium 56 1.4 ( 1. 3) 
Cor nus canadensis 64 1.6 ( 1. 2) 
Ledum spp. 56 2.6 (4.4) 
Vaccinium spp. 04 0.1 (0.5) 
Vacc1n1um vitis-idaea 88 6.8 (8.3) 
Trientalis europaea 04 0. 1 (0.5) 
Cladonia spp. 60 4.3 ( 5. 3) 
Cladonia rangiferina 08 0.2 (0.7) 
Peltigera spp. 68 7.4 (9.8) 



SOIL St:RVEY: 

"A" Hor-izon "B" Horizon 
Depth to 
"C" Horizon 

7 64 Thickness (em) 80 
pH 4.2 5.9 
Rock and Debris ( ., ' ,. / 0. 1 0. 5 
Sand n~) 72.6 76.3 
Silt ( ~~) 22.0 19.3 
Clay p;) 5. 4 4. 5 
Zn - ., ' . - 44 .. i 
Cu 2i.6 24.8 
~e 162.8 1246.9 
Mn <O. 1 9.6 
Ca 14.6 < 1. 0 
~a 313.6 3 6. 5 
K 2 71.6 3 81. 6 
Fe 331.7 10640.0 
Ph 1 0 • 2 1 • 2 
Co t t 

Cr o.o o.o 
:~ i 81. 4 4 7. 1 
p o.o o.o 
'!\ o.o 0.0 
B o.o 0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-02 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 170 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 04 
Picea mariana 80 
Populus tremuloides 28 
Salix spp. 24 
Betula papyrifera 24 
Ledum spp. 68 
Vaccinium spp. 08 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gramineae 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2J em. ~s.d.~ measured 
1000 (2000) 26.2 (13.8) 6 
5200 (4860) 57.8 (1 3 • 1 ) 21 

80 (400) 53.0 (0.0) 1 
1200 (2700) 35.8 (22.3) 8 
1200 (2460) 45.0 ( 5. 2) 6 

Frequency Canopy cover 
~:q [x~s.d.)] 
88 3.7 (5.9) 
92 11.0(10.8) 
04 0. 1 (0.5) 
48 1.2 ( 1 • 3) 
80 2.4 (2.3) 
80 2.5 (2.3) 
96 6.0 (5.0) 
04 0. 1 (0.5) 
12 0.3 (0.8) 
68 4. 1 (4.9) 
68 5. 1 (8.4) 
36 5.5 ( 9. 1) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-02 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Aspen-Willow-Spruce 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 170 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Silght-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ!ecies (1::) 

Picea glauca 0 
Picea mariana 92 
Populus tremuloides 16 
Salix spp. 28 
Betula papyrifera 48 
Ledum spp. 100 

UNDERSTORY VEGETATION 

SJ!ecies 
Lycopodium spp. 
Lycopodium complanatum 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Picea mariana 
Gramineae 
Betula papyrifera 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.U em. ~s.d.) measured 

0 0 0 
4000 (2300) 57.0 (14.0) 24 

480 (1320) 37.3 (14.7) 19 
1520 (3220) 46.4 (14.9) 21 
3280 (5460) 61.5 (38.0) 22 

Frequency Canopy cover 
~%~ [x~s.d.~] 
88 3.0 (3.0) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
88 8. 1 (7.0) 
24 0.6 ( 1. 1) 
12 0.4 (0.9) 
64 1.6 (1. 2) 

0 0.2 (0.7) 
08 0.2 (0.7) 
04 0. l (0.5) 
84 2. 1 (0.9) 
64 1 • 7 ( l. 2) 
32 1.2 ( 1. 3) 

100 3.3 (2.8) 
08 0.2 (0.7) 
12 0.3 (0.8) 
84 2.5 (2.3) 
20 0.5 (1.0) 
92 10.4(11.6) 
24 1.4 ( 3. 5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-02 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 170 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%) 
Picea glauca 04 
Picea mariana 72 
Populus tremuloides 20 
Salix spp. 36 
Betula papyrifera 12 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Picea mariana 
Gramineae 
Car ex spp. 
Salix spp. 
Rubus pedatus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2] em. ~s.d.~ measured 

320 (1600) 65.0 (0.0) 1 
4560 (4960) 61.0 (20.8) 25 

480 (1040) 49.9 (15.6) 16 
2800 (5060) 54.0 (15.2) 23 

800 (2640) 56.0 (19.9) 20 

Frequency Canopy cover 
~%l [x~s.d.~) 

88 4.9 (6.6) 
84 21.8(23.5) 
32 0.8 (1. 2) 
12 1. 8 (6.4) 
84 2.5 (2.3) 
04 0. 1 (0.5) 
08 1.0 (3.5) 
04 0. 1 (0.5) 
84 5.3 ( 5 • 1 ) 
72 3.8 (4.6) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
20 0.5 ( 1. 0) 
96 9.3 (9.2) 
20 0.9 (2.6) 
12 0.3 (0.8) 
68 5.2 ( 7 • 1 ) 
52 5.2(10.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A34 TYPE: Mature 
DISTURBANCE: None for past 90 years 

PLOT NUMBER: C-03 
Hardwoods 

ASPECT: 249 degrees ELEVATION: 
YEAR SURVEYED: 1974 TOPOGRAPHY: 

91 meters 
Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicularis 
Cornua canadensis 
Epilobium angustifolium 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 

~%~ 
0 
0 

96 
0 

12 
68 

Stems/ha 
[x~s.d.)J 

0 
0 

7120 (4680) 
0 

560 (1560) 

Frequency 
(%) 
24 
44 
72 
24 
20 
64 
44 
80 
52 
56 
48 
04 

Height in Heights 
em. ~s.d.~ measured 

0 
0 

55.6 
0 

129.8 

0 
0 

(20.4) 25 
0 

(90.0) 6 

Canopy cover 
[x(s.d.)) 
1.0 (2.6) 
3.1 (4.9) 
7.2 (8.7) 
1.0 (2.6) 
1.3 (3.5) 
5.5 (7.3) 
2.7 (4.5) 

10.1 (9.3) 
2.4 (5.9) 
3.7 (6.7) 
1.6 (2.6) 
0.1 (0.5) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris (%) 
Sand (7.) 

Silt on 
Clay on 
Zn 
Cu 
Mg 
Mn 
Ca 
X a 
K 

Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 

"A" Horizon 

6 
4. 5 
0.3 

7 1. 6 
22.0 
6.4 
2.6 

21.5 
4')1.3 

0.4 
36.8 

272.8 
238.6 

1189.3 
4.0 

t 

<0.1 
68.1 

0.0 
o.o 
0.0 

"B" Horizon 

76 
S.2 
0. 1 

73.3 
21.3 

5.4 
33.6 
20.5 

1092.0 
10.8 
< 1. 0 
42.4 

229.5 
10295.0 , ") .... -

t 

< 0. 1 
58 • .:. 
o.o 
0.0 
o.o 

Depth to 
"C" Horizon 

89 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-03 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 249 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJI!ecies 
Pice a glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Viburnum edule 

UNDERSTORY VEGETATION 

SJI!ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equi•etum pratense 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

~%~ 
0 
0 

76 
0 

48 
72 

Stems/ha 
[x(s.d.~J 

0 
0 

21200(24420) 
0 

5000 (9800) 

Frequency 
(%) 
12 
24 
64 
04 
44 
48 
20 
04 
60 
88 
24 
20 
72 
56 
44 
12 
04 
44 

Height in Heights 
em. ~s.d.) measured 

0 
0 

40.6 
0 

58.2 

0 
0 

(23.2) 21 
0 

(27.1) 13 

Canopy cover 
[x(s.d.)) 
0.3 (0.8) 
1.0 (2.6) 
4.3 (6.9) 
0.1 (0.5) 
3.9 (5.6) 
2.9 (4.4) 
2.4 (4.6) 
0.5 (2.5) 
6.5 (7.4) 
7.8 (5.5) 
1 • 4 ( 3 • 5 ) 
1.0 (2.6) 
5 • 3 ( 7 • 1 ) 
4.2 (5.4) 
2.7 (4.5) 
0.7 (2.6) 
0.5 (2.5) 
6.9(11.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-03 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Aspen-Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 249 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJi!ecies p:) 
Pice a glauca 0 
Picea mariana 04 
Populus tremuloides 100 
Salix spp. 08 
Betula papyrifera 40 
Ribes spp. 24 
Ledum spp. 04 
Viburnum edule 64 

UNDERSTORY VEGETATION 

SJi!eCies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.U em. (s.d.) measured 

0 0 0 
160 (800) 160.5 (88.9) 4 

26320(20340) 68.8 (23.8) 25 
320 (1240) 60.0 (10.0) 3 

16400(44360) 53.1 (9.4) 15 

Frequency Canopy cover 
~r.) [x(s.d.)J 
20 o.s (1.0) 
24 0.6 ( 1. 1) 
48 3.6 (5.2) 
56 5 • 1 (5.7) 
20 o.s (1.0) 
12 1. 4 (3.5) 
08 1. 0 (3.5) 
32 2.6 (4.5) 
48 3. 1 (4.3) 
92 6.2 (6.9) 
20 o.s (1.0) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
60 3.5 (4.7) 
72 2.6 (3.2) 
16 1.8 (4.1) 
28 1.1 (2.6) 
40 1. 0 ( 1. 2) 
24 0.6 (1. 1) 
68 7 • s ( 1 1 • 4 ) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-03 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 249 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S(!ecies ~%) 
Picea glauca 08 
Picea mariana 0 
Populus tremuloides 68 
Salix spp. 28 
Betula papyrifera 68 
Ledum spp. 04 
Viburnum edule 48 

UNDERSTORY VEGETATION 

S(!eCies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Car ex spp. 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicular is 
Lupinu• arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Debris 

Stems/ha Height in Heights 
[x(s.d.~] em. (s.d.~ measured 

160 (560) 116.8 (18.6) 10 
0 0 0 

12640(13920) 91.1 (21.9) 24 
1280 (2980) 96.8 (17.8) 9 

12880(14840) 90.7 (28.7) 25 

Frequency Canopy cover 
~r.~ [x~s.d.U 

08 1.3 (6.0) 
20 0.5 ( 1. 0) 
64 6.3 ( 7. 5) 
08 0.2 (0.7) 
44 3.1 (4.9) 
40 1 • 4 (2.6) 
04 0. 1 (0.5) 
28 3.4(10.3) 
04 0. 1 (0.5) 
36 5.1(14.9) 
52 1.7 (2.6) 
08 0.2 (0.7) 
80 7.8 (8.5) 
72 4.6 ( s. 1) 
24 1.0 (2.6) 
04 0.1 ( 0. 5) 
40 9.0(17.9) 
60 2.3 (3.3) 
36 1.7 (3.4) 
16 0.8 (2.6) 
48 13.5(23.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-04 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 

ELEVATION: 76 meters ASPECT: 350 degrees 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S2ecies (%) [x(s.d.U em. (s.d.) measured 
Picea glauca 08 160 (520) 0 0 
Picea mariana 96 11840 (7000) 101.4 (87.4) 25 
Populus tremuloides 44 1280 (1600) 58.7 (17.4) 25 
Salix spp. 72 4960 (5500) 80.2 (41.4) 25 
Betula papyrifera 100 20800(12700) 137.4 (76.5) 25 
Ledum spp. 80 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies pq [ x( s. d. 2 J 
Lycopodium spp. 92 5.4 (6.7) 
Sphagnum 80 7.8 (8.5) 
Picea mariana 12 0.7 ( 2. 6) 
Populus tremuloides 08 0.2 (0.7) 
Betula papyrifera 12 0.7 (2.6) 
Geocaulon lividum 24 0.6 ( 1. 1) 
Epilobium angustifolium 28 1.1 (2.6) 
Cor nus canadensis 64 2.8 (3.8) 
Pyrola secunda 04 O.l (0.5) 
Ledum spp. 44 3.0 (6.6) 
Vaccinium vitis-idaea 100 10.2 (8.9) 
Linnaea borealis 08 0.2 (0.7) 
Cladonia spp. 48 3.5 ( 6. 8) 
Cladonia rangiferina 04 0. 1 ( 0. 5) 
Peltigera spp. 52 2.5 ( 4. 0) 



SO!L St.:RVEY: 

Depth to 

""" Horizon .... "B" Horizon nr:" Horizon 

5 35 Thickness (em) 45 
pH 4.0 5 • .:. 
Rock and Debris P~) 0.0 0. 1 
Sand (~0 72.0 74.0 
Silt (i.) 22.0 20.2 
Clay on 6.0 5.8 
Zn <1.0 137.9 
Cu 1 7 . .:. 2 1 • 3 
Mg 1 5 3 . 6 988.1 
~ln < 0. 1 7.0 
Ca 5. 2 <1. 0 
X a 3 1 2 • ') :'"7.6 
K 221.5 286.3 
Fe 867.5 11015.0 
Pb 2 • 1 6.0 
Co t t 

C'r < 0. 1 <0.1 
Xi 39 • .:. )7.8 
p :J.O 0.0 
X 0.0 o.o 
B n.o ('! .. (l 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-04 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Willow-Birch 
DISTURBANCE: 1975 Willow Creek Crushing 
ASPECT: 350 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~:o 
Picea glauca 04 
Picea mariana 56 
Populus tremuloides 28 
Salix spp. 76 
Betula papyrifera 52 
Ledum spp. 84 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Geocaulon lividum 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[X~ S • d • ~) em. (s.d.) measured 

0 70.0 (0.0) 1 
3200 (4900) 54.6 (9.8) 20 
1200 (2160) 25.7 (12.5) 7 

18000(21620) 42.2 (15.0) 25 
5600 (8340) 56.8 (25.7) 19 

Frequency Canopy cover 
~%~ [x~s.d.~] 
64 1.6 ( 1. 2) 
04 0. i (0.5) 
72 12.6(23.4) 
32 1.2 (2.6) 
52 2.0 (2.5) 
72 1.8 ( 1. 2) 

100 3.7 (3.3) 
20 0.5 (1.0) 
60 4.6 ( 7. 1) 
04 0. 1 ( 0. 5) 
16 1.5 (6.0) 
40 5.1(10.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-04 
PHOTO NUMBER: KMS 29A3S TYPE: Seral Birch-Willow 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 350 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies co 
Picea glauca 0 
Picea mariana 60 
Populus tremuloides 44 
Salix spp. 64 
Betula papyrifera 88 
Ledum spp. 80 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium complanatum 
Sphagnum 
Equisetum spp. 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~] em. ~s.d.) measured 

0 0 0 
3840 (4920) 59.1 (15.1) 16 
4080 (7640) 47.7 (13.6) 15 
6160 (7980) 52.8 (16.7) 24 

18480(17220) s 1. 0 (13.0) 25 

Frequency Canopy cover 
(%) [x~s.d. ~] 

72 2.9 (5.8) 
08 0.2 (0.7) 
92 s.o (6.5) 
04 0. 1 (O.S) 
04 0. 1 (O.S) 
12 0.7 ( 2. 6) 
04 0.1 (0.5) 
44 2.7 (4.5) 
32 0.8 ( 1 • 2) 
04 0. 1 (0.5) 
56 2.2 ( 3. 3) 
76 2.4 ( 2. 3) 
08 0.4 (0.9) 

100 5.3 ( 4. 6) 
28 0.7 ( 1. 1) 
48 1.2 ( 1 • 3) 
08 0.2 (0.7) 
68 5.6(10.3) 
36 2.5 ( 4. 6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-04 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Birch-Willow 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 350 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 

04 
40 

Populus tremuloides 48 
Salix spp. 68 
Betula papyrifera 72 
Spiraea beauverdiana 04 
Ledum spp. 60 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Picea mariana 
Car ex spp. 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)) em. <s.d.> measured 

80 (400) 62.5 (13.4) 2 
1920 (2980) 63.1 (15.6) 1 7 
1760 (2660) 58.4 (30.4) 21 

10400(13060) 67.8 (14.9) 25 
12240(13320) 59.6 (16.1) 25 

Frequency Canopy cover 
~%) [x~s.d.)] 

68 1.7 (1.2) 
84 13.1(20.9) 
12 0.3 (0.8) 

0 1.8 (6.4) 
04 0. 1 (0.5) 
08 1.1 (3.5) 

0 0.1 (0.5) 
0 0.5 ( 1. 0) 

24 o.s ( 1. 1) 
72 6.3 (5.7) 
72 4.2 (4.9) 
04 0. 1 (0.5) 
28 1.9 ( 4. 1) 

100 10.2 (8.9) 
12 0.7 (2.6) 
36 2.1 (3.4) 
36 0.9 ( 1. 2) 
04 0. 1 (0.5) 
56 5.7 (7.6) 
16 2.3 (6.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Birch 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: C-05 

ASPECT: 40 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rubus idaeus 
Viburnum edule 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gymnocarpium spp. 

Frequency 
(%) 

0 
12 
08 
04 
96 
04 
16 

Gymnocarpium dryopteris 
Cramineae 
Populus tremuloides 
Betula papyrifera 
Rubus pedatus 
Rosa acicularis 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 

Stems/ha Height in Heights 
{x(s.d.)] em. (s.d.) measured 

0 0 0 
320 (920) 0 0 
240 (860) 0 0 

80 (400) 0 0 
14880 (6880) 242.0(101.9) 25 

Frequency Canopy cover 
~%) [x~s.d.~] 
12 0.3 (0.8) 
64 4.7 ( 7. 1) 
04 0.5 ( 2. 5) 
20 3.9 (8.9) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
44 4.2 (7.3) 
68 4.9 (5.4) 

100 18. 4( 1 1. 7) 
04 0. 1 (0.5) 
16 0.4 (0.9) 
20 0.9 ( 2. 6) 

28 0.7 ( 1. 2) 
12 0.3 (0.8) 
80 4.4 (4.8) 
32 1.2 ( 2. 6) 
16 1.6 ( 4. 1) 



SOIL St'RVEY: 

"A" Horizon 

3 
4 • .+ 

Ro.::k and Debris (/.) 0.2 
Sand (i':) 77.6 
Silt (i.) 1 7. 3 
Clay < ;n - , 

) .. 
Zn 4.3 
Cu 20.2 
~fg 205.9 
Mn <0.1 
Ca 7.8 
X a 313.2 
K 347.9 
Fe 323.6 
?b 1 1 • 3 
Co t 
Cr <0. 1 
Xi 48.5 
p o.c 
~ 0.0 
B o.o 

"S" Horizon 

60 
5.6 
0.6 

72.8 
22.0 

5.2 
30.4 
23.6 

705.7 
1 4. 1 
<1.0 
50.2 

292.3 
11505.0 

3. 5 
t 

<0.1 
63.9 

o .. o 
o.o 
0.0 

Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-05 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Aspen-Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 40 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies 
Picea glauca 
Picea· mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

SJ2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gymnocarpium dryopteris 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

~%) 
04 
04 
52 
08 
76 
04 
48 

Stems/ha 
[ x( s. d.)] 

200 (1200) 
80 (400) 

22200(28400) 
800 (2820) 

21200(23420) 

Frequency 
(%) 
44 
68 
04 
28 
28 
64 
80 
12 
04 
40 
48 
40 
48 
28 
44 

Height in Heights 
em. ~s.d.) measured 

43.0 
44.0 
43.5 
61 0 5 
49.1 

(0.0) 1 
(0.0) 1 

(23.1) 14 
(47.4) 4 
(9.0) 20 

Canopy cover 
[x(s.d.)] 

1 • 1 ( 1 • 3 ) 
3.7 (4.6) 
0.1 (0.5) 
0.7 (1.2) 
1.9 (6.0) 
3.7 (4.6) 
6.4 (7.1) 
0.7 (2.6) 
0.1 (0.5) 
2.2 (4.0) 
1 0 6 ( 2 0 6 ) 
1.0 (1.3) 
3.1 (6.5) 
1 0 1 ( 2 • 6 ) 
7.3(15.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-OS 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Aspen-Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 40 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%l 
Picea glauca 04 
Picea mariana 0 
Populus tremuloides 80 
Salix spp. 04 
Betula papyrifera 68 
Ribes spp. 04 
Viburnum edule 72 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[X~ S • d • ~] em. ~s.d.~ measured 

80 (400) 54.0 (18.0) 4 
0 0 0 

36560(38180) 51.2 (20.1) 20 
80 (400) 72.5 (10.3) 4 

22640(27300) 57.9 (12.6) 24 

Frequency Canopy cover 
(%) [x~s.d.)) 
36 1.3 (2.6) 
12 0.4 (0.9) 
84 3.7 (4.0) 
52 3.2 (6.5) 
20 0.5 (1.0) 
16 0.7 (1. 1) 
16 0.7 ( 1. 1) 
04 0. 1 (O.S) 
28 2. ·I (3.4) 
64 2. 7 ( 3. 1) 
80 5.2 (5.2) 
32 1. 6 (3.5) 
12 0.3 (0.8) 
80 2.7 (3.9) 
56 1.8 (2.6) 
08 0.2 (0. 7) 
48 2.0 (3.4) 
28 0.7 ( 1. 1) 
32 1.6 (3.5) 
40 6.3(12.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-05 
PHOTO NUMBER: KMS 29A35 TYPE: Seral Birch-Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 40 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~:q 
Picea glauca 0 
Picea mariana 24 
Populus tremuloides 52 
Salix spp. 28 
Betula papyrifera 84 
Ledum spp. 20 
Viburnum edule 24 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Populus tremuloides 
Salix app. 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.U em. ~s.d.) measured 

0 0 0 
640 (1260) 64.2 (23.5) 6 

9360 (16900) 61.5 (17.4) 20 
2240 (4480) 67.5 (19.0) 10 

14400(15260) 72.2 (27.7) 25 

Frequency Canopy cover 
uq [x~s.d.2) 

36 1.3 (2.6) 
64 6.6(11.5) 
04 0.1 (0.5) 
20 0.9 (2.6) 
12 0.7 (2.6) 
16 4.0(14.2) 
08 0.6 (2.5) 
24 8.7(21.1) 
08 0.2 (0.7) 
32 2.0 ( 4. 1) 
68 8.2(10.4) 
84 10.6 (9.0) 
08 0.2 (0.7) 
12 0.7 (2.6) 
48 4.7 (7.4) 
40 1.0 ( 1. 2) 
08 0.2 (0.7) 
48 2.0 (3.4) 
24 0.6 ( 1. 1) 
32 3.2 (5.4) 
12 1.5 ( 4. 1) 



191 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Black Spruce-Birch-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 93 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies on [X~ S • d.~] em. ~s.d.~ measured 
Picea glauca 60 4880 (6920) 148.9 (84.1) 15 
Picea mariana 100 25680(10680) 135.5 (82.0) 25 
Populus tremuloides 16 480 (1320) 67.3 (17.8) 4 
Salix spp. 96 8800 ( 5900.) 53.5 (23.3) 25 
Betula papyrifera 100 15120 (6320) 140.4(116.5) 25 
Viburnum edule 12 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies po [x~s.d.U 

Lycopodium spp. 56 2.9 (6.2) 
Sphagnum 60 3.9 ( 5 • 1 ) 
Equisetum pratense 12 0.3 (0.8) 
Picea mariana 16 0.8 (2.6) 
Populus tremuloides 04 0. 1 (0.5) 
Betula papyrifera 04 0. 1 (0.5) 
Rosa acicularis 28 1.1 (2.6) 
Epilobium anguatifolium 32 1 • 2 ( 2. 6) 
Cornus canadensis 88 7.2 (8.4) 
Pyrola asarifolia 04 0.1 (0.5) 
Pyrola secunda 04 0.1 (0.5) 
Vaccinium vitis-idaea 76 6. 1 (8.5) 
Viburnum edule 12 0.3 (0.8) 
Linnaea borealis 16 0.4 (0.9) 
Cladonia spp. 60 3.5 (4.7) 
C1adonia rangiferina 04 0.1 (0.5) 
Peltigera spp. 36 4.7 (8.9) 



SOIL St:RVEY: 

"A" Horizon "B" Horizon 
Depth to 
"C" Ho:::-izon 

2 ., ' _ .. Thickness (em) 30 
pH 4.3 6.3 
Rock and Debris (i::) 0.3 10.9 
Sand p;) 58.9 79.7 
Silt (i:) 3 5. 6 1 5 • 7 
Clay (7.) 5 • 5 4.6 
Zn 4.6 39.5 
Cu 13.8 19.0 
Mg 214.2 753.7 
Mn <0.1 i.O 
Ca 3.7 <1. 0 
X a 346.7 52.6 
'!( 318.0 277.2 
Fe 982.3 9970.5 
Pb 6 ... < 0. 1 
Co o.o 0.0 
Cr <0.1 <0.1 
Xi 46.8 10.:..6 
p 0.0 o.o 
N o.o o.o 
B o.o 0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Willow-Birch-Black Spruce 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 93 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies ~%2 
Picea glauca 32 
Picea mariana 60 
Populus tremuloides 48 
Salix spp. 84 
Betula papyrifera 88 
Ledum spp. 12 

UNDERSTORY VEGETATION 

SJ2eCiea 
Lycopodium 8pp. 
Lycopodium annotinum 
Sphagnum 
Rosa acicularis 
Epilobium angustifolium 
Cor nus canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rang 1 f e r.1 n a 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~] em. ~s.d.) measured 
1200 (2440) 65.4 (16.1) 9 
5400 (6580) 66.3 (29.2) 17 

18800(18660) 39.9 (19.8) 24 
1800 (2820) 30.4 (13.6) 12 
7600 (7620) 67.6 (39.1) 25 

Frequency Canopy cover 
~:q [x~s.d.~] 
60 2.3 (3.3) 
04 0.2 (0.7) 
52 5.8 (9.9) 
04 0.5 (2.5) 
28 1.7 (3.4) 
28 0.7 ( 1. 2) 
40 3.7 (7.1) 
12 0.3 (0.8) 
60 4.3 (5.3) 
08 0.2 (0.7) 
36 1.7 ( 3. 4) 
68 17.3(21.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Willow-Black Spruce 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 93 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies ~:q 
Picea glauca 12 
Picea mariana 84 
Populus tremuloides 0 
Salix spp. 92 
Betula papyrifera 100 
Ledum spp. 12 
Viburnum edule 12 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~] em. ~s.d.) measured 
640 (2120) 86.3 (13.3) 3 

5520 (5020) 63.8 (2720) 23 
0 0 0 

11600 (8960) 60.5 (16.1) 25 
15920(15260) 54.4 (12.0) 25 

Frequency Canopy cover 
c:q [x~s.d.~) 
40 1.0 (1. 2) 
56 1.8 (2.6) 
04 0.2 (0.7) 
04 0.1 (0.5) 
12 0.4 (0.9) 
20 1.5 (3.5) 
28 0.7 ( 1. 1) 
32 0.8 ( 1 • 2 ) 
04 0.1 (0.5) 
48 1.3 ( 1 • 3 ) 
08 0.2 (0.7) 
16 1.5 (6.0) 
84 3.3 (3.6) 
08 0.2 (0.7) 
56 1.8 (2.6) 
80 7.9(10.3) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-06 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Willow 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 93 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S£!ecies ~%) 
Picea glauca 12 
Picea mariana 60 
Populus tremuloides 28 
Salix spp. 92 
Betula papyrifera 96 
Populus balsamifera 04 

UNDERSTORY VEGETATION 

S£!ecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Pe1tigera spp. 

Stems/ha Height in Heights 
[x(s.d.)) em. (s.d.2 measured 

400 (1300) 67.0 (21.5) 3 
6160 (7040) 66.6 (20.2) 19. 
1040 (1920) 50.4 (10.0) 16 

13520 (9240) 55.0) (20.2) 25 
15760(10000) 77.8 (21.8) 25 

Frequency Canopy cover 
p:) [x(s.d.)] 

52 1. 3 ( 1. 3) 
32 2.0 (4.1) 
08 0.2 (0.7) 
12 0.7 (2.6) 
16 1.7 (4.1) 

0 0. 1 (0.5) 
12 1.2 (3.5) 
20 3.4 (6.8) 
08 0 • .! (0.7) 
36 2. 7 (4.5) 
28 1 • 5 (3.5) 
48 4.3 (7.2) 
16 2.3(10.0) 
80 2.4 (2.3) 
60 3. 1 ( 4. 3) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-07 
PHOTO NUMBER: KMS 23A34 TYPE: Mature Spruce Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 52 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency 

Species (7.) 

Picea glauca 04 
Picea mariana 0 
Populus tremuloides 08 
Salix spp. 0 
Betula papyrifera 0 
Rubus idaeus 24 
Viburnum edule 48 

UNDERSTORY VEGETATION 

SJ2ecies 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicularis 
Cor'nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 

Stems/ha 
[ x( s. d.)) 

480 (1020) 
0 

240 (860) 
0 
0 

Frequency 
(7.) 

28 
32 
24 
84 
16 
20 
72 
36 
04 
24 
60 
08 
44 

Height in 
em. (s.d.) 

Heights 
measured 

0 
0 
0 
0 
0 

Canopy 

0 
0 
0 
0 
0 

cover 
[ x( s. d.~] 
1.1 (2.6) 
3.5 ( 7. 2) 
1.0 (2.6) 

24. 1 ( 15. 1) 
0.4 (0.9) 
2.4 (6.7) 
5.6 (8.5) 
1 • 7 (3.4) 
0.1 (0.5) 
0.6 ( 1. 1) 
1.9 ( 2. 5) 
1.7 (6.4) 
1.9 (3.4) 



SOIL St:RVEY: 

"A" Horizon "B" Horizon 
Depth to 
"C" Horizon 

6 56 Thickness (em) 66 
pH 3.9 s.o 
Rock and Debris (7.) 0.9 o.s 
Sand co 71.::?. i 5. 2 
Silt 0~) 24.4 19.2 
Clay (i:) 4. 4 5.i 
Zn 2 9. 4 34.0 
Cu 20.6 2 9. 5 
~fg 1085.1 947.3 
~n 4.2 1 5 • 6 
Ca 8.4 <1.0 
!\a 42.7 63.8 
K 299.4 204.3 
Fe 10845.0 10970.0 
Pb 1.2 <0.1 
Co t t 

C.r <0.1 <0.1 
~i 44.7 125.3 
p 0.0 0.0 
N' o.o o.o 
g f) • :) o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-07 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Thin Browse 
DISTURBANCE: 197S Willow Lake Crushing 
ASPECT: 52 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 197S TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 0 
Picea·mariana 0 
Populus tremuloides 04 
Salix spp. 0 
Betula papyrifera 08 
Menziesia ferruginea 04 
Viburnum edule 84 

UNDERSTORY VEGETATION 

Species 
Lycopodium annotinum 
Sphagnum 
Equisetum pretense 
Gymnocarpium dryopteris 
Gramineae 
Rosa acicular is 
Epilobium angustifolium 
Cornua canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Debris 

Stems/ha 
[x(s.d.)} 

0 
0 

200 (800) 
0 

200 (560) 

Frequency 
~:q 
08 
52 
16 
60 
24 
20 
04 
64 
16 
04 
44 
12 
32 

Height in Heights 
em. (s.d.) measured 

0 0 
0 0 

24.0 (0.0) 1 
0 0 

42.0 (1. 4) 2 

Canopy cover 
[x~s.d.)) 
0.3 (0.8) 
3.7 (5.2) 
0.5 (1.0) 
9.6(12.9) 
l.S (3.5) 
2.3 (4.6) 
o.s (2.S) 
3.6 (4.7) 
0.9 (2.6) 
0. 1 (0.5) 
1 • 6 (2.6) 
0.3 (0.8) 
s . 8 ( 1 s • 1 ) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-07 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Thin Browse 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 52 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 

0 
0 

Populus tremuloides 08 
Salix spp. 04 
Betula papyrifera 32 
Ribes spp. 36 
Menziesia ferruginea 08 
Viburnum edule 28 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium app. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratenae 
Gymnocarpium dryopteris 
Picea glauca 
Gramineae 
Betula papyrifera 
R1bes spp. 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Menziesia ferruginea 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
(x(s.d.)) em. (s.d.) measured 

0 0 0 
0 0 0 

400 (1620) 48.7 (2.5) 3 
2160(10800) 58.0 (14.1) 2 
2800 (7840) 58.5 (18.3) 12 

Frequency Canopy cover 
~:q [x~s.d.)J 

16 0.4 (0.9) 
04 0.1 (0.5) 
52 1.3 (1. 3) 
08 0.2 (0.7) 
48 4.0 (7.0) 
04 0. 1 (0.5) 
04 0.6 (2.5) 
12 0.3 (0.8) 
08 1 • 7 (6.4) 
08 2.1(10.0) 
12 1. 3 (3.5) 
20 1.7 ( 4. 1) 
44 2.3 (4.0) 
04 o.s ( 2. 5) 
08 0.2 (0.7) 
56 4.9 (7.3) 
16 1.6 (4.1) 
16 0.4 (0.9) 
04 0. 1 (0.5) 
56 12.6(24.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-07 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Thin Browse 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 52 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 
Rubus idaeus 

oq 
0 
0 
0 

04 
32 
16 
60 

Menziesia ferruginea 20 
Sambucus racemosa 12 
Viburnum edule 48 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Gymnocarpium dryopteris 
Gramineae 
Betula papyrifera 
Stellaria spp. 
Ribes spp. 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Debris 

Stems/ha 
{x(s.d.)) 

0 
0 
0 

80 (400) 
5280(10080) 

Frequency 
(%) 

08 
08 
60 
24 
24 
64 
28 
16 
04 
04 
20 
16 
36 
28 
04 
44 
20 
28 
28 

Height in Heights 
em. (s.d.) measured 

0 
0 
0 

75.0 
75.0 

0 
0 
0 

(45.3) 2 
(25.5) 25 

Canopy cover 
(x(s.d.)] 
0.6 (2.5) 
0.2 (0.7) 
3.0 (6.2) 
0.6 (1.1) 
0.6 (1.1) 
5 • 8 ( 1 1 • 4 ) 
4.7(18.0) 
5.5(18.7) 
0.1 (0.5) 
O.l (0.5) 
7.7(22.2) 
5 • 7 ( 1 5 • 1 ) 
3.2 (6.9) 
5.3(13.9) 
0.1 (0.5) 
4.9 (8.8) 
0.5 (1.0) 
1. 1 ( 2. 6) 
5.7(11.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-08 
PHOTO NUMBER: KMS 30A23 TYPE: Mature Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 246 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies ~%2 [x(s.d.)J em. ~s.d.) measured 
Picea glauca 33 820 (1338) 186.8(126.0) 4 
Picea mariana 41 1160 (1800) 163.0(166.3) 5 
Populus tremuloides 41 2000 (2700) 41.4 (11.1) 5 
Salix spp. 0 0 0 0 
Betula papyrifera 58 1500 (1506) 140.9 ( 98. 1) 8 
Viburnum edule 12 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%2 [x~s.d.2) 
Lycopodium spp. 12 0.3 (0.8) 
Lycopodium annotinum 24 0.6 ( 1. 1) 
Sphagnum 56 3.8 ( 5. 1) 
Populus tremuloides 04 0. 1 (0.5) 
Geocaulon lividum 04 0. 1 (0.5) 
Rosa acicularis 36 2. 1 ( 4. 1) 
Epilobium angustifolium 20 1.3 (3.5) 
Cornus canadensis 60 4.7 ( 5. 6) 
Pyrola secunda 08 0.2 (0.9) 
Vaccinium vitis-idaea 100 20.5 (9.5) 
Trientalis europaea 04 0. 1 (0.5) 
Linnaea borealis 28 0.7 ( 1. 2) 

Cladonia spp. 12 0.7 (2.6) 



SOIL St:RVEY: 

"A" Horizon 

3 
4. 3 
5.2 

8:!..2 
1 5. 0 
2.8 
7.6 

26.7 
224.6 

0.6 
1 3. 1 

307.t 
300.3 
346.2 

5 • 3 
t; 

Cr ( 0. 1 
8 l. 8 

p 0.0 
o.o 

B 0.0 

"B" Horizon 

59 - ") 
) . -

1 5 • 2 
88.5 - ' I • .. 

4. 1 
28.5 
19.5 

1100.8 
7. 3 

<1.0 
36.9 

4 21 • 8 
10820.0 

6.3 
t; 

( 0. ! 
92 ... 
o.o 
o.o 
o.o 

Depth to 
"C 11 Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-08 
PHOTO NUMBER: KMS 30A23 TYPE: Seral Aspen-Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 246 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%) 
Picea glauca 1 2 
Picea mariana 0 
Populus tremuloides 60 
Salix spp. 04 
Betula papyrifera 52 
Viburnum edule 08 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium 8pp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gymnocarpium dryopteris 
Cramineae 
Rosa acicularie 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.~ measured 

200 (660) 130.6 (79.0) 5 
0 0 0 

23600(41880) 35.3 (12.7) 20 
80 (400) 71.0 (0.0) 1 

6000(10160) 74.8 (62.8) 24 

Frequency Canopy cover 
~%2 [x~s.d.2] 
44 2.2 (5.9) 
04 0. 1 (0.5) 
56 5.3 (7.4) 
04 0. 1 (0.5) 
12 1 • 5 ( 4. 1) 
16 0.4 (0.9) 
28 1.6 (3.5) 
44 3. 1 (4.9) 
80 5.2 (5.2) 
76 7.5(10.7) 
28 0.7 ( 1. 2) 
64 2.8 (3.8) 
32 1.6 (3.5) 
04 0. 1 (0.5) 
24 0.6 ( 1. 1) 
48 6.2(11.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-08 
PHOTO NUMBER: KMS 30A23 TYPE: Seral Birch-Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 246 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 20 
Picea mariana 04 
Populus tremuloides 48 
Salix spp. 08 
Betula papyrifera 80 
Spiraea beauverdiana 04 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
( x( s. d.) J em. (s.d.) m.easured 
720 (1800) 81.0 ( 62.4) 8 

80 (400) 56.5 (17.7) 2 
6560(10900) 52. 1 (10.8) 14 

160 (520) 49.3 (17.3) 6 
25760(41160) 51.2 (20.9) 21 

Frequency Canopy cover 
(%2 [x~s.d.2J 

68 1.2 (2.6) 
68 5.3 (5.6) 
08 0.2 (0.7) 
12 1.1 (3.5) 
08 1.6 (6.0) 
44 1.3 ( 1 • 3) 
60 3.1 (4.3) 
80 3.2 (3.6) 
68 3.2 (6.1) 
16 0.4 (0.9) 
52 2.2 (3.3) 
36 0.9 ( 1. 2) 
24 0.6 ( 1. 1) 

36 6.6(15.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-08 
PHOTO NUMBER: KMS 30A23 TYPE: Seral Aspen-Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 246 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 12 
Picea mariana 0 
Populus tremuloides 92 
Salix spp. 0 
Betula papyrifera 56 
Spiraea beauverdiana 04 
Rubus idaeus 16 
Menziesia ferruginea 04 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryopteris 
Populus tremuloides 
Betula papyrifera 
Rubus chamaemorus 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha 
(x(s.d.)] 

240 (660) 
0 

11920 (8940) 
0 

9280(13620) 

Frequency 
(%) 

32 
04 
72 
04 
08 

0 
12 
08 
04 
20 
76 
84 
80 
24 
60 
12 
16 
40 

Height in Heights 
em. (s.d.) measured 
128.1 

0 
57.2 

0 
55.8 

(70.3) 14 
0 

(11.9) 25 
0 

(9.0) 24 

Canopy cover 
(x(s.d.)] 
1.6 (3.5) 
0.1 (0.5) 
6.7 (9.7) 
0.1 (0.5) 
0.2 (0.7) 
0 • 6 ( 1 • 1 ) 
1.2 (3.5) 
0.2 (0.7) 
0.5 (2.5) 
1.9 (4.1) 
5.8 (7.1) 
7.1 (8.4) 

12.8(18.6) 
0.6 (1.1) 
2.3 (3.3) 
0.3 (0.8) 
0.4 (0.9) 

11.0(25.3) 



203 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-09 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Black Spruce-Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 24 degrees 
YEAR SURVEYED: 1974 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

S2ecies ~%2 [x~s.d.2] em. ~s.d.~ measured 
Picea glauca 12 400 (1160) 94.0 (31.2) 0 
Picea mariana 100 10000 (6400) 149.8(114.7) 0 
Populus tremuloides 40 1000 (1540) 57.8 (17.3) 6 
Salix spp. 80 5400 (5080) 84.0 (30.6) 12 
Betula papyrifera 92 12000 (7220) 131.2 (96.8) 25 
Ledum spp. 56 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x~s.d.2J 
Lycopodium spp. 68 4.4 (6.8) 
Sphagnum 60 3.4 (6.5) 
Picea mariana 08 0.2 (0.7) 
Populus tre'lluloides 04 0. 1 (0.0) 
Salix spp. 08 0.2 (0.7) 
Betula papyrifera 08 0.6 ( 2. ~) 

Geocaulon lividum 20 2.0 (6.4) 
Rosa acicularis 12 0.7 (2.6) 
Epilobium angustifolium 52 2.1 (3.4) 
Corn us canadensis 80 5 • 1 (6.8) 
Ledum spp. 44 2.3 (4.0) 
Vacc1n1um spp. 08 0.6 ( 2. 5) 
Vaccinium vitis-idaea 96 12.7(10.2) 
Linnaea borealis 20 0. 5 ( 1 • 0) 
Cladonia spp. 56 3.8 ( 5. 1) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 56 3.7 (6.7) 



SO!!.. St:RVEY: 

.. . 1\ " Horizon .. s" Ho::-izon 
Depth to 
"c" Horizon 

3 25 Thickness (em) 38 
pH 4.2 5 • 5 
Rock and Debris(~~) 0. 1 2.2 
Sand (~0 7t...i 7 i. 1 
Silt co 19.i 18.0 
Clay p~) 5.6 4.9 
Zn 16 •. 2 12.3 
Cu 2 1 • 2 1 7. 5 
::-tg 11 6. 5 441.2 
Mn <0.1 3.8 
Ca <1.0 < 1 • 0 
Ka 212.0 102. 1 
:z 188.5 226.i 
Fe 255.2 11315.0 
Pb < 0. 1 11 • 2 
Co o.s t 
Cr <0.1 <0.1 
Ni 83.7 104.9 
p o.o o.o 
N o.o o.o 
?. il.O o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-09 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Willow-Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 24 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea·mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gramineae 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

04 
60 
20 
60 
56 
08 
08 
92 
44 

Stems/ha 
[x(s.d.)] 

200 (800) 
2600 (3800) 

400 (820) 
15400(34700) 

5800 (7940) 

Frequency 
~:q 
92 
04 
72 
12 
04 
04 
08 
32 
72 

100 
32 
56 
16 
60 
28 

Height in Heights 
em. (s.d.) measured 

40.0 (0.0) 2 
60.9 (18.8) 1 5 
17.2 (6.8) 5 
44.2 (21.3) 21 
62.6 (35.8) 24 

Canopy cover 
[x~s.d.~l 
4.6 (6.3) 
0. 1 (0.5) 

11.3(17.8) 
0.3 (0.8) 
0. 1 (0.5) 
0.1 (0.5) 
0.2 (0.7) 
1.3 (2.6) 
3.5 (4.2) 
5.7 (4.8) 
0.8 ( 1. 2) 
3.8 ( 5. 1) 
0.4 (0.9) 
5.4 (7.4) 
3.4 (7.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-09 
PHOTO NUMBER: RMS 29A34 TYPE: Seral Birch-Willow 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 24 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Pice a mariana 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

on 
0 

52 
28 
56 
80 
08 
88 
56 

Stems/ha 
[x(s.d.)] 

0 
3040 (3900) 

800 (1520) 
6800 (9400) 

10640 (9500) 

Frequency 
~%~ 

68 
04 
76 
04 
08 
04 
04 
12 
12 
12 
28 
84 
48 
32 
96 
40 
52 
08 
48 
52 

Height in 
em. (s.d.) 

0 
68.0 (30.4) 
47.5 (18.7) 
64.6 (30.4) 
64.5 (40.1) 

Heights 
measured 

0 
21 
13 
25 
25 

Canopy cover 
[x~s.d.~] 
1.7 (1.2) 
0. i (0.5) 
1 • 9 ( 1. 1) 
0. 1 (0.5) 
0.3 (0.8) 
0. 1 (1.5) 
0.2 (0.7) 
0.5 ( 1. 0) 
0.1 (0.8) 
0.3 (0.8) 
0.8 ( 1. 2) 
3.3 (3.6) 
1.2 ( 1. 2) 
1.6 (3.5) 
5.2 (4.7) 
1.0 ( 1. 2) 

1.7 (2.6) 
0.2 (0.7) 
4.8 {7.5) 
5.4 (8.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-09 
PHOTO NUMBER: KMS 29A34 TYPE: Birch-Willow-Aspen 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 24 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY; Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

SJi!ecies p:~ [x(s.d.2) em. (s.d.) measured 
Picea glauca 0 0 0 0 
Picea mariana 36 2400 ( 5100) 69.1 (23.4) 9 
Populus trem.uloides 52 5600 (9520) 55.6 (24.4) 25 
Salix spp. 76 6720 (7720) 75.7 (25.6) 25 
Betula papyrifera 84 10880 (9540) 73.4 (24.2) 25 
Alnus spp. 08 
Viburnum edule 04 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

SJi!eCies ~%~ (X~ 8 • d • 2) 
Lycopodium spp. 76 3.1 (3.7) 
Sphagnum 56 7.H14.5) 
Equisetum spp. 12 0.3 (0.8) 
Gramineae 20 0.5 ( 1. 0) 
Populus tremuloides 12 1.2 (3.5) 
Salix spp. 08 1.8 (6.4) 
Betula papyrifera 06 1.1 (3.5) 
Geocaulon lividum 16 0.8 (2.5) 
Rosa acicularis 16 0.4 (0.9) 
Epilobium angustifolium 64 4.9 (5.4) 
Corn us canadensis 84 6.5 ( 5. 5) 
Ledum spp. 40 4.9 ( 7. 7) 
Andromeda polifolia 04 0. 1 (0.5) 
Vaccinium spp. 04 0.5 (2.5) 
Vaccinium vitis-idaea 96 11.2 (9.7) 
Trientalis europaea 04 0. 1 (0.5) 
Linnaea borealis 52 4.4(13.9) 
Cladonia spp. 36 0.9 ( 1. 2) 
Peltigera spp. 48 7.4(18.6) 
Debris 08 2.5(10.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-10 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 

ELEVATION: 76 meters ASPECT: 200 degrees 
YEAR SURVEYED: 1974 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea· mariana 
Populus tremuloides 
Salix •PP• 
Betula papyrifera 
Ledum spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

seecies 
Lycopodium •PP• 
Sphagnum 

Frequency 
(%) 
48 
72 

0 
16 

100 
32 
32 

Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 

Stems/ha 
[x(s.d.)] 
1600 (2560) 
5000 (5580) 

0 

Height in 
em. (s.d.) 
140.0 (72.0) 
261.9 (161.3) 

0 

Heights 
measured 

400 (740) 80.6 (40.5) 
10400 (6220) 288.1 (122.1) 

3 
15 

0 
4 

19 

Frequency Canopy cover 
(%) [x~s.d.~] 
52 1.3 ( 1. 3) 
64 4.4 (5.3) 
08 1.0 (3.5) 
68 1.7 ( 1. 2) 
04 0. 1 (0.5) 
16 0.8 (2.6) 
60 5. 1 (5.8) 
96 16.1(14.1) 
12 0.3 (0.8) 
04 0. 1 ( 0. 5) 
44 3.5 ( 5. 3) 
64 4.0 ( s. 0) 
56 2.2 (3.3) 
08 0.2 (0.7) 
08 0.6 ( 2 • 5 ) 



SOIL St:RVEY: 

"A" Horizon "Bn Horizon 
DP.pth to 
"c'• Ho!:'izon 

4 21 Thickness (em) 30 
pH 
Rock and Debris (%) 
Sand(~~) 

Silt C~) 

Clay 0~) 

Zn 
Cu 
::-tg 
Mn 
Ca 

K 

Fe 
Pb 
Co 
Cr 
N'i 
p 

N 
B 

4.3 
0. 1 

76.2 
18.6 

S.2 
17.8 
40.3 

242.4 
1 • 3 .,., ., --·-

292.6 
255.8 

2214.3 
< 0. 1 

t 

< 0. 1 
92.6 
o.o 
0.0 
0.0 

5.6 
3.2 

74.6 
1 9. 1 
6.2 

1 6. 7 
19.9 

480.6 
3.8 

< 1 • 0 
193 • .:. 
164.0 

10745.:) 
7.4 

t; 

( 0. 1 
73.7 
o.o 
o.o 
n.n 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-10 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 200 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ:!ecies ~%) 
Picea glauca 0 
Picea mariana 56 
Populus tremuloides 0 
Salix spp. 08 
Betula papyrifera 68 
Ledum spp. 76 
Viburnum edule 08 

UNDERSTORY VEGETATION 

SJ:!eCies 
Lycopodium app. 
Sphagnum 
Gramineae 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
.Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)J em. (s.d.) measured 

0 0 0 
2800 (3660) 54.6 (9.9) 14 

0 0 0 
600 (1960) 30.0 (2.8) 2 

3400 (4380) 64.7 (37.9) 18 

Frequency Canopy cover 
~:q [x~s.d.2] 
64 3.9 (6.7) 
76 6.5 (8.5) 
40 1.1 (1. 3) 
12 0.5 ( 1. 0) 

0 0. 1 (0.5) 
40 2.5 (4.0) 
72 4.6 (6.7) 
76 4.3 (4.8) 
36 2.1 (4.1) 
28 1.9 ( 4. 1) 
28 1.9 ( 4. 1) 
44 4.9 (8.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-10 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 200 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Betula papyrifera 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

04 
36 

0 
12 
72 
84 
16 

Stems/ha 
[ x( s. d.)) 

80 (400) 
1120 (1900) 

0 
960 (3460) 

14960(14780) 

Frequency 
~:q 

64 
68 
04 
76 
08 
24 
12 
80 
88 
32 
72 
12 
32 
24 
04 
36 
40 

Height in 
em. (s.d.) 

47.5 (4.9) 
73.5 (30.8) 

0 
65.4 (16.5) 
52.7 (10.9) 

Heights 
measured 

2 
14 

0 
7 

24 

Canopy cover 
[x~s.d.~l 
1.6 ( 1. 2) 
4.0 (6.6) 
0.2 (0.7) 
2.3 (2.4) 
1.7 (6.4) 
0.7 (1. 1) 
0.3 (0.8) 
2.5 (2.3) 
4.1 (4.3) 
1.3 (2.6) 
2.2 (2.4) 
0.7 ( 2. 6) 
0.8 ( 1. 2) 
0.6 ( 1. 1) 
0. 1 (0.5) 
2.4 (6.3) 
3.3 (6.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Willow Lake Rehab PLOT NUMBER: C-10 
PHOTO NUMBER: KMS 29A34 TYPE: Seral Birch 
DISTURBANCE: 1975 Willow Lake Crushing 
ASPECT: 200 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 0 
Picea mariana 44 
Populus tremuloides 0 
Salix spp. 12 
Betula papyrifera 100 
Ledum spp. 52 
Viburnum edule 24 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Picea mariana 
Gymnocarpium dryopteris 
Gramineae 
Betula papyrifera 
Geocaulon lividum 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnun edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.2) em. ~s.d.~ measured 

0 0 0 
1440 (1960) 75.3 (24.0) 19 

0 0 0 
1280 (3980) 94.8 (21.2) 13 

23200(13360) 94.2 (24.9) 25 

Frequency Canopy cover 
(%~ [X~ S.d.~ J 

48 2.8 (4.5) 
92 10.7(15.5) 
08 0.2 (0.7) 
08 0.6 (2.5) 
08 0.2 (0.7) 
84 3.7 (4.0) 
20 4.2 (5.4) 
16 0.4 (0.9) 
04 0.9 (2.6) 
12 5 • 3 ( 1 8 • 1 ) 
68 5.3 ( 5 • 1 ) 
80 8.4 (5.6) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
24 2.3 (4.6) 
52 4.8(10.4) 
04 0. 1 (0.5) 
16 1 . 2 (3.5) 
56 2.6 (3.9) 
20 0.5 ( 1 0 0) 
32 3.6 (5.7) 
20 6.6(19.3) 
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HOOSE RESEARCH CENTER 

Approxi•acely S2S ha eouth of the Hooee Reeearch Center were 
•anaged with LeTourneau cruehere during winter 1976. Thie area 
is within the 1947 burn. The cruehing pattern wae irregular with 
narrow etripe being left between cruehed area• and •ature tiaber 
stands avoided. Shrub eurveye were conducted in the area prior 
to crushing. Two and four years after crushing. eurveys were 
made of mature tiaber, ehrubs, and herbaceous vegetation. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-01 
PHOTO NUMBER: KMS 33A21 TYPE: Seral Thin Browse Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 313 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 76 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 44 
Populus tremuloides 08 
Salix spp. 08 
Betula papyrifera 28 
Ledum spp. 64 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cor nus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.) measured 

0 0 0 
1200 (1640) 60.4 (27.4) 9 

160 (560) 32.9 (13.7) 14 
160 (560) 31.5 (10.9) 20 
640 (1100) 59.7 (19.4) 6 

Frequency Canopy cover 
c:q [X~ Sod o ~] 
88 6.3 (9.4) 
46 5.2 (9.0) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
24 0.6 ( 1. 1) 
32 0.8 ( 1 • 8 ) 
16 12.0 (3.5) 
92 7.3 (8.3) 
88 1 1 • 1 ( 1 3 • 6 ) 
12 0.3 (0.8) 
64 6.3 ( 7 • 5 ) 
76 14.1(18.9) 



SOIL SURVEY: 

Depth to 
"A" Horizon tt B •• Horizon "C" Horizon 

Thickness (em) 4 39 51 
pH 4.4 5.5 
Rock. and Debris (%) 0. 1 0.4 
Sand (%) 68.7 71.1 
Silt (%) 25.2 23.2 
Clay (%) 6.1 5.7 
Zn 16.7 40.2 
Cu 24.0 24.5 
Mg 96.0 50.0 
Mn 1. 0 57.0 
Ca 190.0 97.0 
Na 1 Sl .o 48.0 
K 146.0 246.0 
Fe 27.0 32.0 
Pb 0.6 9.7 
Co t 10.7 
Cr 3.1 13.9 
Ni 38.6 64.3 
p 287.0 324.0 
N 378.0 304.0 
B 3.6 10.4 



216 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-01 
PHOTO NUMBER: KMS 33A21 TYPE: Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 313 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies p.:~ 
Picea glauca 0 
Picea mariana 28 
Populus tremuloides 16 
Salix spp. 16 
Betula papyrifera 20 
Ledum spp. 84 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~) em. (s.d.~ measured 

0 0 0 
720 (1275) 67.9 (22.4) 25 
400 (1000) 43.1 (16.3) 22 
640 (1800) 55.4 (9.6) 23 
880 (2242) 60.4 (18.9) 24 

Frequency Canopy cover 
~:q [x~s.d.2) 

44 t.i (1. 3) 
60 1 • 5 ( 1. 2) 
16 0.4 (0.9) 

0 0.1 (0.5) 
16 0.4 (0.9) 
08 0.2 (0.7) 
32 1.2 (2.6) 
64 1.6 ( 1. 2) 
28 0.7 ( 1. 1) 

100 S.3 (4.6) 
84 3.6 (6.0) 
24 0.6 ( 1. 1) 
92 8.5(13.3) 
04 0.5 ( 2. 5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-01 
PHOTO NUMBER: KMS 33A21 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 313 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea· mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicularis 
Ledum spp. 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Equisetum arvens 
Gramineae 
Betula papyrifera 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

28 
0 

44 
28 
52 
60 
36 

Stems/ha 
[x(s.d.)] 
1440 (2800) 

0 
2480 (3420) 
1840 (4320) 
3920 (5300) 

Frequency 
p:~ 

04 
04 
40 
04 
16 
32 
76 
20 
96 
36 
24 
32 

Height in 
em. (s.d.) 

73.3 (19.5) 
0 

68.9 (21.3) 
64.6 (19.6) 
68.0 (25.3) 

Heights 
measured 

25 
0 

25 
25 
25 

Canopy cover 
[X~ S • d • ~) 
0. 1 (0.5) 
0. 1 (0.5) 
4.0 (8.5) 
0.5 (2.5) 
1.2 (3.5) 
2. 1 (4.1) 
2.7 (3.1) 
1.0 (2.6) 

12.8(13.9) 
1.5 (3.1) 
2.5(10.0) 

12.6(23.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-02 
PHOTO NUMBER: KMS 33A21 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 295 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~:q 
Picea glauca 0 
Picea mariana 24 
Populus tremuloides 08 
Salix app. 08 
Betula papyrifera 32 
Ledum spp. 96 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium app. 
Sphagnum 
Picea mariana 
Gramineae 
Salix app. 
Betula papyrifera 
Rosa acicularia 
Epilobium anguatifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia app. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2] em. ~s.d.2 measured 

0 0 0 
640 (1240) 12.4 (27.3) 5 
160 (560) 8.8 (18.3) 5 
240 (880) 22.7 (19.6) 16 

1840 (4540) 24.1 (51.0) 7 

Frequency Canopy cover 
~%2 [x~s.d.2J 
72 5.1(10.3) 
56 3.0 (4.4) 
04 0.1 (0.5) 
04 0.1 (0.5) 
04 0.1 (O.S) 
04 0. 1 (O.S) 
04 0. 1 (O.S) 
24 0.6 ( 1. 1) 
24 0.:> ( 1. 1) 
36 1.5 (2.6) 
92 8.9 (8.2) 
88 7.2 (8.4) 
92 9.3 ( 8. 1) 
48 5.5 (7.7) 



SOIL SUR.VEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (ca) 2 6 17 
pH 4.8 5.4 
R.ock. and Debris (%) o.o 16.0 
Sand (%) 60.5 86.0 
Silt (%) 30.6 9.7 
Clay (%) 8.9 4.3 
Zn 11.4 32.1 
Cu 3.5 35.5 
Mg 91.0 97.0 
Mn 1.0 2.0 
Ca 77.0 271.0 
Na 102.0 70.0 
K 162.0 304.0 
Fe 26.0 34.0 
Pb 0.6 0.3 
Co 0.1 0.3 
Cr 0.3 10.4 
Ni 37.0 73.7 
p . 267.0 397.0 
N 583.0 291.0 
B 4.8 4.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-02 
PHOTO NUMBER: KMS 33A21 TYPE: Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 295 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%) 
Picea glauca 0 
Picea mariana 28 
Populus tremuloides 08 
Salix spp. 12 
Betula papyrifera 44 
Ledum spp. 92 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadenis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)} em. ~s.d.l measured 

0 0 0 
880 (1833) 67.2 (19.3) 23 
240 (879) 54.2 (14.1) 13 
320 (945) 49.3 (15.5) 22 

2400 (4243) 59.4 (15.9) 25 

Frequency Canopy cover 
~%2 [x(s.d.)j 

28 1.1 (2.6) 
52 3.6(10.0) 
08 0.3 (0.8) 
04 0. 1 (0.5) 
24 1 • 5 (3.5) 
24 1.6 (3.5) 
48 1.6 ( 2. 6) 
36 1.8 (3.4) 
96 6.() (5.0) 
88 5.7 (6.8) 
16 0.4 (0.9) 
64 7.9(14.8) 
24 8.9(20.3) 

,' 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-02 
PHOTO NUMBER: KMS 33A21 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 295 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Slight-Moderte Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 20 
Populus tremuloides 24 
Salix spp. 16 
Betula papyrifera 60 
Rosa acicularis 28 
Ledum spp. 64 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Equisetum epp. 
Gramineae 
Populus tremuloidea 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~l em. ~s.d.) measured 

0 0 0 
560 (1220) 69.0 (19.5) 25 
960 (2000) 66.7 (14.8) 25 
720 (1980) 66.2 (20.8) 25 

5040 (6900) 75.4 (25.3) 25 

Frequency Canopy cover 
~%~ [x~s.d.)J 

12 0.3 (0.8) 
04 0.5 (2.5) 
28 2.1 (6.4) 
04 0.5 (2.5) 
08 1.3 (6.0) 
12 0.3 (0.8) 
60 6.7(10.5) 
48 2.0 (3.4) 
28 5.2(10.2) 
04 1.2 (6.0) 
84 6.8(12.1) 
52 1.2 ( 1 • 3) 
24 0.6 ( 1. 1) 
36 12.3(22.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-03 
PHOTO NUMBER: KMS 33A21 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 280 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 76 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%2 
Picea glauca 0 
Picea mariana 36 
Populus tremuloides 04 
Salix spp. 04 
Betula papyrifera 44 
Ledum spp. 92 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Betula papyrifera 
Geocaulon lividum 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[X~ S • d • 2] em. ~·-d-2 measured 

0 0 0 
1520 (2660) 61. 1 (12.3) 9 

80 (400) 41.5 (10.6) 12 
160 (800) 43.3 (20.0) 25 

2720 (4640) 68.3 (19.5) 11 

Frequency Canopy cover 
~%2 [ x( s. d.)] 
88 1 1 • $ ( 1 1 • 3 ) 
32 2.0 (4.8) 
08 0.2 (0.7) 
04 0.6 ( 2. 5) 
04 0.1 (0.5) 
16 0.4 (0.9) 
36 0.9 (1. 3) 
12 1.0 (2.6) 

100 11.0 (8.6) 
92 1 7 • 9 ( 1 7 • 1 ) 
16 0.4 (0.9) 
68 1 0 • 4 ( 1 3 • 5 ) 
52 6 • 5 ( 1 1 • 0 ) 



SOIL SURVEY: 

Depth to 
•A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 25 33 
pH 4.5 5.6 
Rock and Debris (%) 0.1 0. 1 
Sand (%) 55.7 75.4 
Silt (%) 33.9 19.4 
Clay (%) 10.5 5.2 
Zn 12.9 27.3 
Cu 12.3 20.6 
Mg 87.0 98.0 
Mn 1.0 s.o 
Ca 47.0 263.0 
Na 103.0 82.0 
K 125.0 186.0 
Fe 27.0 36.0 
Pb 0.7 2.4 
Co 0. 1 0.3 
Cr 0.8 12.4 
Ni 39.5 30.7 
p 376.0 287.0 
N 297.0 604.0 
B 14.7 5.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-03 
PHOTO NUMBER: KMS 33A21 TYPE: Thin Browse 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 280 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%) 
Picea glauca 0 
Picea mariana 32 
Populus tremuloides 04 
Salix spp. 12 
Betula papyrifera 52 
Ledum spp. 68 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Gramineae 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.) measured 

0 62.0 (31.1) 2 
720 (1137) 62.5 (1 4 • 1 ) 23 
160 (800) 40.8 (13.9) 13 
800 (1155) 42.6 (15.2) 21 

3120 (4400) 53.9 (10.7) 25 

Frequency Canopy cover 
~%2 [x~s.d.}] 

44 1 • 5 (2.6) 
40 1. 8 (3.4) 

0 0. 1 (0.5) 
04 0. 1 (0.5) 
24 0.7 ( 1. 1) 
04 0. 1 (0.5) 
12 0.7 (2.6) 
04 0. 1 (0.5) 
28 0.7 ( 1. 1) 
28 0.8 ( 1. 2) 
44 1.5 (2.6) 
32 1.6 (3.5) 
96 8.6 ( 8. 1) 
08 0.2 (0.7) 
80 5.9 ( 7. 1) 
16 0.4 (0.9) 
60 10.8(18.7) 
12 5.3(18.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-03 
PHOTO NUMBER: KMS 33A21 TYPE: Seral Thin Browse 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 280 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea· mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicularis 
Ledum spp. 

UNDERSTORY VEGETATION 

0 
0 

16 
04 
52 
04 
96 

Stems/ha 
[ x( s. d.)) 

0 
0 

480 (1320) 
80 (400) 

7220 (6240) 

Height in 
em. (s.d.) 

0 
64.0 (20.4) 
66.6 (19.3) 
62.5 (15.8) 
84.8 (30.8) 

Heights 
measured 

0 
25 
25 
25 
25 

Frequency Canopy cover 
s2ecies ~:q (x~s.d.U 

Equisetum spp. 04 0. 1 (0.5) 
Gramineae 16 0.5 ( 1. 0) 
Betula papyrifera 04 0.1 (0.5) 
Rosa acicularis 24 1.0 (2.6) 
Epilobium angustifolium S2 4.7 ( 7. 1) 
Cornus canadensis 80 3.5 ( 4. 1) 
Ledum spp. 44 4.0 (7.0) 
Vaccinium vitis-idaea 96 7.8 (9.5) 
Cladonia spp. S6 2.0 (2.9) 
Peltigera spp. 24 0.6 ( 1. 1) 
Debris 20 4.2(10.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-04 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 300 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies PQ 
Picea glauca 32 
Picea mariana 68 
Populus tremuloides 0 
Salix epp. 20 
Betula papyrifera 68 
Ledum &pp. 12 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Steme/ha Height in Heights 
[x(s.d.2] em. (s.d.) measured 

960 (1620) 74.4 (31.6) 12 
4000 (3640) 72.9 (68.0) 21 

0 0 0 
1440 (5580) 36.6 (12.4) 14 
2640 (2620) 72.0 (57.3) 24 

Frequency Canopy cover 
~%2 [x~s.d.2] 
72 2.2 (2.4) 

100 11.0(14.7) 
08 0.2 (0.7) 
12 0.3 (0.8) 
16 1.0 (2.6) 
08 0.2 (0.7) 
24 0.6 (1 • 1 ) 
40 1. 0 ( 1. 3) 
04 0.1 (0.5) 
96 7.2 ( 5. 2) 
16 0.4 (0.9) 
96 2.8 ( 2. 1) 
12 0.3 (0.8) 
60 4.3 CL3) 
68 7.6(14.1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (ca) 5 13 30 
pH 5.4 5.7 
Rock and Debris (%) 0.2 1.6 
Sand (%) 64.8 73.6 
Silt (%) 26.7 21.3 
Clay (%) 8.5 5.1 
Zn 17.0 74.1 
Cu 5.9 23.0 
Mg 95.0 98.0 
Mn 3.0 6.0 
Ca 290.0 416.0 
Na 105.0 86.0 
K 219.0 324.0 
Fe 29.0 36.0 
Pb 0.5 4.0 
Co 0.2 0.4 
Cr 1.7 15. 1 
Ni 28.5 42.0 
p 372.0 290.0 
N 573.0 368.0 
8 7.2 9.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-04 
PHOTO NUMBER: KMS 31A20 TYPE: Black Spruce-Birch 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 300 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Betula papyrifera 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

~%~ 
0 

76 
04 
24 
56 

Stems/he 
[x(s.d.)] 

0 
5440 ( 7100) 

80 (400) 
960 (2080) 

3840 (4540) 

Frequency 
(%) 

52 
04 
92 
08 
12 
08 
12 
04 
32 
52 
08 
96 
20 
72 
40 
16 

Height in Heights 
em. ~s.d.l measured 

0 

61.9 
37.3 
50.3 
53.8 

0 
(29.1) 25 
(19.2) 04 
(13.5) 22 
(11.3) 25 

Canopy cover 
[x(s.d.)J 
2.1 (3.4) 
0.1 (0.5) 

11.1(15.4) 
0.4 (0.9) 
0.3 (0.8) 
0.8 (2.6) 
0.7 (2.6) 
0.1 (0.5) 
1 • 2 ( 1 • 3 ) 
1.5 (lo3) 
0.6 (2.5) 
9.3(11.8) 
0.5 (1.0) 
2.2 (2.4) 
1 0 0 ( 1 0 2 ) 
6.6(20.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Birch 

PLOT NUMBER: 5-04 

DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 300 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies c:o 
Picea glauca 48 
Picea mariana 0 
Populus tremuloides 08 
Salix spp. 36 
Betula papyrifera 56 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Gra11ineae 
Salix spp. 
Betula papyrifera 
Geocaulon 11vidum 
Ribes spp. 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)] em. ~s.d.) measured 
1840 (2580) 79.2 (27.8) 22 

0 0 0 
160 (560) 54.8 (30.1) 5 

1280 (2160) 71.5 (20.2) 24 
10240(14300) 63.5 (15.5) 25 

Frequency Canopy cover 
(%) [x~s.d.2] 

48 2.4 (4.0) 
56 5 • 7 ( 1 4 • 1 ) 
16 0.4 (0.9) 
08 1.8 (6.4) 
12 0.6 (1. 1) 

0 o.s ( 2. s) 
04 0.7 (2.6) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
16 o.s ( 1 • 0) 

0 0.5 ( 2 • 5 ) 
44 4. 1 (S.4) 
76 3.9 (4.5) 
08 1.1 ( 3. 5) 
88 14.5(16.6) 
12 0.7 (2.6). 
36 1 • 7 (3.4) 
12 0.3 (0.8) 
20 2.4 (6.7) 
12 5.3(18.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Hoose Research Center Rehab 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Birch 

PLOT NUMBER: S-04 

DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 300 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%~ 
Picea glauca 0 
Picea mariana 64 
Populus tremuloides 16 
Salix spp. 36 
Betula papyrifera 84 
Rosa acicular is 16 
Ledum spp. 24 

UNDERSTORY VEGETATION 

seecies 
Equisetum spp. 
Gramineae 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)) em. (s.d.) measured 

0 0 0 
4160 (4440) 63.2 (12.4) 25 

320 (740) 74.7 (23.3) 25 
2160 (3780) 89.7 (18.8) 25 

14520 (8660) 87.4 (26.1) 25 

Frequency Canopy cover 
~%~ [x~s.d.2) 

16 0.4 (0.9) 
12 0.6 (2.5) 
16 0.2 (0.7) 
04 0.5 (2.5) 
36 2.4 (6.3) 
56 2.6 (3.9) 

32 3.5 (7.2) 
100 20.7(20.9) 

28 2 •. 6 (6.7) 
48 1 . 2 ( l. 3) 
24 1.0 (2.6) 
16 3.5(10.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Hoose Research 
PHOTO NUMBER: KHS 31A20 
DISTURBANCE: 1976 Winter 
ASPECT: 60 degrees 
YEAR SURVEYED: 1976 

Center Rehab PLOT NUMBER: 5-05 
TYPE: Seral Thin Browse-Spruce 
Hoose Research Center Crushing 
ELEVATION: 91 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies co 
Picea glauca 0 
Picea mariana 44 
Populus tremuloides 04 
Salix spp. 12 
Betula papyrifera 28 
Ledum spp. 12 
Viburnum edule 04 

UNDERSTORY VEGETATION 

SJ2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ X ( S • d • ) ) em. ~s.d.) measured 

0 0 0 
2400 (6000) 65.0 (1 5 • 5 ) 1 1 

160 (800) 45.1 (10.3) 7 
480 (1660) 40.3 (13.1) 24 
660 (1280) 63.2 (11.6) 6 

Frequency Canopy cover 
(%) [ X ( S • d • ) ) 
52 2.9 ( 4. 4) 
56 6.0 (8.8) 

0 0. 1 (0.5) 
04 0. 1 (0.5) 

0 0. 1 (0.5) 
04 0.1 (0.5) 
12 0.9 (2.6) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
16 0.4 (0.9) 
32 0.8 ( 1 • 2) 
04 0.5 ( 2. 5) 
92 9.6 (9.2) 
64 6 • 6 ( 1 1 • 5 ) 
08 0.2 (0.7) 
36 1.7 ( 3. 4) 
72 1 1 • 2 ( 1 1 • 9 ) 



SOIL SURVEY~ 

Depth to 
"A" Horizon "B" Horizon "c•• Horizon 

Thickness (em) 2 26 36 
pH 4.9 5.7 
Rock. and Debris (%) 0.4 3.0 
Sand (%) 66.3 82.3 
Silt (%) 25.3 13.0 
Clay (%) 8.4 4.7 
Zn 13.9 37.6 
Cu 8.5 57.4 
Mg 95.0 98.0 
Mn 2.0 4.0 
Ca 225.0 708.0 
Na 116.0 74.0 
K 234.0 401.0 
Fe 29.0 35.0 
Pb 0.2 9.4 
Co 0. 1 0.4 
Cr 1.7 14.6 
Ni 73.5 41.6 
p 291.0 292.0 
N 375.0 446.0 
8 8.1 2.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research 
PHOTO NUMBER: KMS 31A20 
DISTURBANCE: 1947 Fire 
ASPECT: 60 degrees 
YEAR SURVEYED: 1977 

Center Rehab PLOT NUMBER: 5-0S 
TYPE: Thin Browse-Spruce 

ELEVATION: 91 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ!eCies ~%) 
Picea glauca 0 
Picea mariana 88 
Populus tremuloides 12 
Salix spp. 82 
Betula papyrifera 72 
Ledum spp. 20 

UNDERSTORY VEGETATION 

SJ!ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2J em. (s.d.~ measured 

0 0 0 
9660 (9020) 190.2(113.2) 25 

240 (660) 36.0 (10.1) 5 
1280 (2220) 78.3 (27.0) 19 
3120 (3740) 148.6 (82.5) 25 

Frequency Canopy cover 
~%~ [X~ 8 • d •)) 

56 3.0 (4.4) 
08 0.2 (0.7) 
96 16.2(20.7) 
04 0. 1 (0.5) 
12 0.7 (0.6) 
08 0.3 (0.8) 
20 0.8 (1.2) 
28 0.7 ( 1. 1) 
08 0.8 (2.6) 
96 8.5(11.9) 
88 2.6 (2.2) 
20 o.s ( 1 • 0) 
64 s. 1 (2.2) 
08 0.6 ( 2. 5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-05-2 
PHOTO NUMBER: KMS 31A20 TYPE: Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 60 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies o:~ 
Picea glauca 0 
Picea mariana 52 
Populus tremuloides 04 
Salix spp. 28 
Betula papyrifera 32 
Ledum spp. 16 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d.)) em. ~s.d.) 

0 0 
2480 (4094) 69.1 (22.8) 

160 (400) 34.6 (9.9) 
1440 (2551) 55.0 (14.7) 
1440 (2678) 57.4 (14.9) 

Heights 
measured 

0 
25 
15 
25 
25 

Frequency Canopy cover 
seecies ~:q [x~s.d.l] 

Lycopodium spp. 20 0.5 ( 1.0) 
Sphagnum 68 3.6 (6.4) 
Picea mariana 0 0. 1 (0.5) 
Betula papyrifera 04 0. 1 (0.5) 
Rosa acicular is 08 0.2 (0.7) 
Lupinus arcticus 08 0.6 ( 2 • 5 ) 
Epilobium angustifolium 60 3. 1 (4.3) 
Cor nus canadensis 48 1.6 (2.6) 
Vaccinium vitis-idaea 84 5.2 (6.8) 
Linnaea borealis 08 0.2 (0.7) 
Cladonia spp. 68 4.4 (6.8) 
Cladonia rangiferina l 2 0.3 (0.8) 
Peltigera spp. 76 5.3 (8.3) 
Debris 32 3. 1 (6.9) 



231 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-05 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Thin Browse 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 60 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies (%) 
Picea glauca 0 
Picea mariana 36 
Populus tremuloides 16 
Salix spp. 44 
Betula papyrifera 48 
Ledum spp. 20 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acic:ularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[X~ S • d • ~] em. (s.d.) measured 

0 0 0 
1760 (3120) 64.3 (15.4) 25 
1760 (5080) 45.0 (13.5) 22 
2640 (4830) 48.8 (11.4) 25 
3680 (5340) 60.2 (10.7) 25 

Frequency Canopy cover 
(%~ [X~ S.d.~] 

40 1. 8 (3.4) 
100 6.0 (6.6) 

08 0.2 (0.7) 
04 0.2 (0.7) 

0 0.2 (0.7) 
04 0.2 (0.7) 
20 0.6 ( 1. 1) 
04 3.8(18.0) 
76 4.1\ (5.0) 
44 1.5 (2.6) 

0 0. 1 (0.5) 
80 4.0 (4.4) 
32 1 • 6 (3.5) 
76 2.3 (2.4) 
08 0.2 (0.7) 
56 2.2 (3.3) 
36 7.3(15.3) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research 
PHOTO NUMBER: KMS 31A20 
DISTURBANCE: 1976 Winter 
ASPECT: 60 degrees 
YEAR SURVEYED: 1979 

Center Rehab PLOT NUMBER: 5-05 
TYPE: Seral Black Spruce-Birch 
Moose Research Center Crushing 
ELEVATION: 91 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%2 
Picea glauca 0 
Picea mariana 36 
Populus tremuloides 16 
Salix spp. 28 
Betula papyrifera 52 
Rosa acicularis 32 

UNDERSTORY VEGETATION 

seecies 
Gramineae 
Betula papyrifera 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum groenlandicum 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.2J em. ~s.d-2 measured 

0 0 0 
1520 (2600) 71.0 (20.4) 25 

480 (1180) 63.0 (14.6) 25 
720 (1280) 68.4 (17.2) 25 

3040 (4520) 77.4 (22.4) 25 

Frequency Canopy cover 
~%) [x(s.d.)} 

08 0.3 (0.8) 
08 0.2 (1.0) 
16 1.3 (3.5) 
28 5.2(10.8) 
48 5.6 (9.8) 
60 2.6 (3.9) 
04 0.5 (2.5) 
88 13.6(18.7) 
16 0.7 (2.6) 
52 1.6 (2.6) 
20 0.8 (2.6) 
12 6.8(19.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-06 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Thin Browse 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 60 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%~ 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 32 
Salix spp. 0 
Betula papyrifera 08 
Viburnum edule 16 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Populus tremuloides 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
( X ~ S • d • ~ ] em. ~s.d.) measured 

0 0 0 
0 0 0 

1120 (2520) 35.1 (14.7) 22 
0 0 0 

160 (540) 75.0 (0) 1 

Frequency Canopy cover 
~%~ [x~s.d.~J 
04 0. 1 (0.5) 
04 0.5 (2.5) 
72 6.3 (9.7) 
04 0. 1 (0.5) 
04 0.5 (2.5) 
08 0.2 (0.7) 
12 0.4 (0.9) 
04 0. 1 (0.5) 
28 1 • ! (2.6) 
08 0.2 (0.7) 
76 4.3 (4.8) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
32 1 • 2 ( 2. 6) 
56 2.2 (3.3) 
48 6 • 1 ( 1 1 • 7 ) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 76 89 
pH 4.8 5.8 
Rock and Debris (%) 0.7 0.9 
Sand (%) 77.8 68.7 
Silt (%) 16.9 27.3 
Clay (%) 5.4 4.0 
Zn 12.5 39.3 
Cu 2.2 110.8 
Mg 94.0 98.0 
Mn 1.0 4.0 
Ca 57.0 1194.0 
Na 87.0 98.0 
K 115.0 228.0 
Fe 27.0 35.0 
Pb 0.4 0.8 
Co <O.l 0.3 
Cr 0.3 9.4 
Ni 60. 1 29.4 
p 190.0 283.0 
N 584.0 285.0 
B 5. 5 5.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-06 
PHOTO NUMBER: KMS 31A20 TYPE: Aspen 
DISTURBANCE: 1976 Winter Hoose Research Center Crushing 
ASPECT: 60 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies on 
Picea glauca 0 
Picea mariana 16 
Populus tremuloides 96 
Salix spp. 0 
Betula papyrifera 08 
Ledum spp. 08 
Viburnum edule 08 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Populus tremuloides 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. ~s.d.) measured 

0 0 0 
400 (1000) 99.2 (35.2) 15 

11840 (6900) 62.2 (23.3) 25 
0 32.0 (2.8) 2 

240 (860) 52.5 (8.5) 17 

Frequency Canopy cover 
~%2 [x~s.d.2J 

08 0.2 (0.7) 
76 2.3 (2.4) 
16 1.4 (3.5) 
24 1.6 (3.5) 
16 2.5 (6.7) 
60 2.3 (3.3) 
04 0. 1 (0.5) 
04 0.1 (0.5) 
72 2.6 (3.2) 
04 0. 1 (0.5) 

0 0. 1 (0.5) 
24 0.6 ( 1 • 2) 
28 0.7 ( 1. 1) 
12 0.3 (0.8) 
32 3.8 (8.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Aspen 

PLOT NUMBER: 5-06 

DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 60 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJi!ecies (%~ 
Picea glauca 0 
Picea mariana 04 
Populus tremuloides 92 
Salix spp. 0 
Betula papyrifera 16 
Rubus idaeus 04 
Viburnum edule 08 

UNDERSTORY VEGETATION 

S)i!ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Car ex spp. 
Populus tremuloides 
Geocaulon lividum 
Rubus idaeus 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) J em. ~s.d.) measured 

0 0 0 
80 (400) 0 0 

22000(21640) 75.0 (27.8) 25 
0 0 0 

720 (1900) 64.5 (21.7) 22 

Frequency Canopy cover 
!%) [x~s.d.~] 

08 0.2 (0.7) 
84 6.8 ( 7. 1) 

0 0.1 (0.5) 
04 0. 1 (0.5) 
08 0.2 (0.7) 
16 4. 1 (7.3) 
04 0. 1 (0.5) 

0 0. 1 (0.5) 
16 1 • 1 (2.6) 
04 2.8(14.0) 
24 4.1 (8.8) 
40 3.3 (6.9) 
76 2.7 ( 3. 1) 
32 1.2 (2.6) 
40 10.5(19.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research 
PHOTO NUMBER: KMS 31A20 
DISTURBANCE: 1976 Winter 
ASPECT: 60 degrees 
YEAR SURVEYED: 1979 

Center Rehab PLOT NUMBER: 5-06 
TYPE: Seral Aspen 
Moose Research Center Crushing 
ELEVATION: 91 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 08 
Picea mariana 04 
Populus tremuloides 92 
Salix spp. 0 
Betula papyrifera 28 
Rubus idaeus 12 
Rosa acicularis 64 
Viburnum edule 12 

UNDERSTORY VEGETATION 

seecies 
Equisetum spp. 
Populus tremuloides 
Geocaulon lividum 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~J em. (s.d.~ measured 
240 (880) 166.8 (67.8) 4 
320 (1600) 153.5 (69.3) 25 

20576(14500) 87.7 (29.2) 25 
0 0 0 

2000 (4240) 81. 2 (27.1) 25 

Frequency Canopy cover 
(%) [x(s.d.~) 

04 0. 1 (0.5) 
04 o.s (2.5) 
04 0. 1 (0.5) 
36 5.8 (8.9) 
24 3.2 (8.5) 
56 9.9(19.4) 

68 6.7(14.1) 
04 0.5 (2.5) 
76 7. 2 (9.8) 
04 0. 1 (0.5) 
04 1.2 (6.0) 
36 3.1(10.1) 
08 0.2 (0.7) 
04 0 • 1 (0.5) 
20 5 • 5 ( 1 5 • 2 ) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-07 
PHOTO NUMBER: KMS 31A20 TYPE: Seral White Spruce-Paper Birch 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 191 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (~) 

Picea glauca 76 
Picea mariana 0 
Populus tremuloides 0 
Salix spp. 52 
Betula papyrifera 84 
Ribes spp. 04 
Viburnum edule 40 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea glauca 
Streptopus amplexifolius 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Rosa acicular is 
Epilobium angustifolium 
Cor nus canadensis 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.2J em. (s.d. 2 measured 

10960(10520) 67.0 (18.4) 22 
0 0 0 
0 0 0 

2320 (2740) 38.6 (17.9) 21 
9920 (7180) 63.5 (44.1) 23 

Frequency Canopy cover 
~~) [x(s.d.2) 
24 0.5 (0.9) 
72 8.0(11.4) 
04 0.1 (0.5) 
08 0.2 (0.7) 
04 0.2 (0.7) 
36 1 • 5 (2.6) 
08 0.2 (0.7) 

0 0. 1 (0.5) 
24 1. 0 (2.6) 
48 1.2 ( 1 • 3) 
92 9.7 ( 9. 1) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
56 1.4 ( 1 • 3) 
32 0.8 ( 1 • 2 ) 
44 2.3 (4.0) 
48 10.3(16.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 6 42 55 
pH 4.6 5.7 
Rock and Debris (%) 0.2 0.1 
Sand (%) 76.8 81.5 
Silt (%) 15.2 12.6 
Clay (%) 8.0 5.9 
Zn 17.2 26.5 
Cu 2.3 29.9 
Mg 93.0 98.0 
Mn 2.0 4.0 
Ca 293.0 721.0 
Na 121.0 89.0 
K 135.0 248.0 
Fe 25.0 35.0 
Pb <1.0 1.0 
Co 0.2 0.3 
Cr <0.1 12.1 
Ni 37.2 40.6 
p 287.0 384.0 
N 550.0 490.0 
B 6.3 4.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-07 
PHOTO NUMBER: KMS 31A20 TYPE: Birch-Willow 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 191 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies ~7.~ 
Picea glauca 52 
Picea·mariana 0 
Populus tremuloides 20 
Salix spp. 24 
Betula papyrifera 92 
Ledum spp. 08 
Viburnum edule 44 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d .. U em. ~s.d.) measured 
1960 (2900) 87.0 (34.3) 23 

0 131. 5 (31.8) 2 
1760 (3960) 52.8 (12.3) 10 
3200 (5660) 51.5 (15.1) 18 
7040 (7200) 57.6 (1 4 • 1 ) 25 

Frequency Canopy cover 
~%) [x(s.d.~] 

44 1 • 5 (2.6) 
92 4.2 ( 6. 1) 
36 0.6 ( 1.1) 
08 0.6 (2.5) 
28 2.6 (6.7) 
16 0.4 (0.9) 
24 1.4 (3.5) 
04 0.5 (2.5) 
60 3.9 (4.5) 
92 4.3 (4.2) 

0 0. 1 (0.5) 
96 6.4 ( 5. 1 ) 
12 0.3 (0.8) 
44 1.1 ( 1. 3) 
52 1.3 ( 1. 3) 

04 0. 1 (0.5) 
64 3.2 ( 4. 3) 
16 5.6(13.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Birch 

PLOT NUMBER: 5-07 

DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 191 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies p:) 
Picea glauca 0 
Picea mariana 72 
Populus tremuloides 04 
Salix spp. 56 
Betula papyrifera 96 
Ledum spp. 04 

UNDERSTORY VEGETATION 

Sl!ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2] em. ~s.d.l measured 

0 0 0 
8720(13320) 71.2 (21.2) 25 

80 (400) 59.4 (23.9) 9 
4800 (6800) 53.2 (12.2) 25 

22000(14160) 61.6 (15.3) 25 

Frequency Canopy cover 
~%2 [x(s.d.)) 

40 1. 8 (3.4) 
92 6.5(11.0) 
08 1.0 (2.6) 
12 0.3 (0.8) 
04 0.2 (0.7) 
12 1 • 7 (3.4) 
16 0.4 (0.9) 
12 0.3 (0.8) 
08 3.7(18.0) 
72 4.5 (4.7) 
72 2.3 (2.4) 
24 0.6 ( 1. 1) 
80 8.6(16.3) 
12 0.3 (0.8) 
04 0.1 (0.5) 
48 2.0 (3.4) 
52 1.3 ( 1. 3) 
32 2.0 ( 4. 1 ) 
40 12.6(25.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Birch 

PLOT NUMBER: 5-07 

DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 191 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 0 
Picea mariana 36 
Populus tremuloides 04 
Salix spp. 24 
Betula papyrifera 84 
Alnus spp. 04 
Rosa acicularis 76 
Viburnum edule 28 

UNDERSTORY VEGETATION 

Species 
Gymnocarpium dryopteris 
Gramineae 
Betula papyrifera 
Alnus spp. 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha 
[x(s.d.)] 

0 
2880 (5100) 

80 (400) 
1600 (3260) 

17280(17960) 

Frequency 
(%) 

12 
16 
04 
04 
12 
28 
12 
68 
96 
08 
80 
80 
04 
68 
16 
20 
12 

Height in Heights 
em. (s.d.) measured 

0 0 
88.4 (59.4) 25 
68.2 (16.6) 14 
72.8 (28.1) 25 
84.6 (24.3) 25 

Canopy cover 
(x(s.d.)] 
0.3 (0.8) 
2.7(10.2) 
0.5 (2.5) 
1.2 (6.0) 
0.3 (0.8) 
2.9 (6.6) 
1.4 (6.0) 
6.7 (5.8) 
6.7 (5.3) 
0.2 (0.7) 

11.9(20.8) 
0.2 (0.7) 
0.2 (0.7) 
3.6 (4.7) 
0.4 (0.9) 
0.8 (2.6) 
7.6(22.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-14 
PHOTO NUMBER: KMS 30A22 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 200 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies 
Pice a glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Rosa acicularis 
Epilobium anqustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

(%) 
28 

100 
04 
40 
92 
08 

Stems/ha 
[x(s.d.2J 

620 (1120) 
18200(12600) 

80 (400) 
1000 (1300) 

18000(12880) 

Frequency 
(%) 
20 
64 
04 
16 
36 
96 
16 
60 
28 
52 

Height in Heights 
em. ~s.d.2 measured 
139.4 
108.4 
119.5 

90.7 
217.6 

(88.9) 7 
(53.5) 25 
(70.0) 2 
(35.0) 10 
(85.4) 25 

Canopy cover 
(x(s.d.)J 
0.9 (2.6) 
4.7 (7.1) 
0.1 (0.5) 
0.8 (2.6) 
2.1 (4.1) 

14.4(11.8) 
1.2 (3.5) 
5.3 (8.6) 
1.5 (3.5) 
9.3(13.1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 20 28 
pH 4.0 5.8 
llock and Debris (%) 0.4 0.8 
Sand (%) 68.9 73.7 
Silt (%) 22.7 21.1 
Clay (%) 8.4 5.2 
Zn <1.0 11.4 
Cu 18.2 20.0 
Mg 125.7 142.4 
Mn 0.8 0.2 
Ca 2.1 23.5 
Na 547.3 297.5 
K 287.6 368.5 
Fe 2925.3 1365.2 
Pb 2.6 <0.1 
Co t <O. 1 
Cr <0.1 <0.1 
Ni 47.8 39.9 
p 0.0 o.o 
N o.o o.o 
8 o.o o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-14 
PHOTO NUMBER: KMS 30A22 TYPE: Seral Birch-Black Spruce 

ELEVATION: 76 meters 
DISTURBANCE: 1947 Fire 
ASPECT: 200 degrees 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0.2 (4.0) 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies p:) [x~s.d.)] em. (s.d.~ measured 
Picea glauca 0 0 0 0 
Picea mariana 100 16640(13900) 107.3 (81.5) 1 5 
Populus tremuloides 0 0 0 0 
Salix spp. 24 640 (1360) 11 7. 1 (54.4) 18 
Betula papyrifera 92 17840(12460) 239.1 (91.9) 24 
Ledum spp. 12 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x~s.d.~] 
Lycopodium spp. 40 1.4 (2.6) 
Sphagnum 84 4.5 (4.7) 
Picea mariana 12 0.3 (0.8) 
Betula papyrifera 08 0.2 (0.7) 
Rosa acicular is 04 0. 1 (0.5) 
Epilobium angustifolium 16 0.4 (0.9) 
Cor nus canadensis 40 1 • 1 (1. 3) 

Vaccinium vitis-idaea 84 7.5 (8.4) 
Cladonia spp. 76 1.9 (1.1)" 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 08 1 • 0 ( 3. 5) 
Debris 40 1 • 8 (3.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: S-IS 
PHOTO NUMBER: KMS 30A22 TYPE: Mature Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 37 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1975 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 20 
Picea.mariana 28 
Populus tremuloides 80 
Salix spp. 0 
Betula papyrifera 28 
Ledum spp. 12 
Viburnum edule 28 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Rosa acicular is 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)J em. (s.d.) measured 

400 (820) 193.9 (68.2) 25 
1000 (2100) 211.6 (83.4) 25 
6000 (5880) 40.1 (14.5) 25 

0 0 0 
3000 (8460) 115.0 (47.9) 25 

Frequency Canopy cover 
cq [x~s.d.)] 

04 0. 1 (0.5) 
04 0.1 (0.5) 
28 3.0 (7.0) 
04 o.s (2.5) 
04 0.1 (0.5) 
12 1.6 ( 4. 1) 
36 2.6 (6.3) 
28 3.0 ( 5. 0) 
76 7.8 (7.3) 
04 0. 1 (0.5) 
04 1 • 2 (6.0) 

100 16.8(10.8) 
0 0. 1 (0.5) 

44 1.1 ( 1 • 3) 
08 0.6 (2.5) 
04 0.5 ( 2. 5) 
44 8.4(14.6) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand (%) 

Silt (%) 
Clay (%) 

Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 

on 

"A" Horizon 

3 
4.3 
1.8 

62.5 
27.6 
9.9 

<1.0 
20.3 

214.7 
2.6 

<1.0 
2 51.6 
226.3 

5731.5 
1.3 

t 
<0.1 
39.4 

Depth to 
"B" Horizon "C" Horizon 

33 42 
5.6 
0.4 

68.3 
22.7 

9.0 
26.5 
34.7 

536.2 
4.3 
8.4 

111 • 0 
192.4 

11155.0 
<0.1 

t 
<0.1 
47.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-15 
PHOTO NUMBER: KMS 30A22 TYPE: Mature Hardwoods 
DISTURBANCE: None In Past 90 Years 
ASPECT: 37 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0.5 (25.9) 
Picea mariana 0 
Populus tremuloides 10.1 (32.0) 
Betula papyrifera 10.1 (24.3) 

SHRUB/SAPLING SURVEY 
Frequency St:ems/ha 

s2ecies ~:q [x~s.d.lJ 
Picea glauca 16 320 (740) 
Picea·mariana 08 200 (520) 
Populus tremuloides 64 2800 (2820) 
Salix spp. 0 0 
Betula papyrifera 44 2200 (3420) 
Ledum spp. 08 
Viburnum edule 08 

UNDERSTORY VEGETATION 

Height in 
em. ~s.d.~ 
245.1(107.7) 
262.6 (97.9) 
46.3 (18.1) 

0 
138.7 (82.9) 

Heights 
measured 

21 
5 

24 
0 

25 

Frequency Canopy cover 
S2ecies ~%l (x~s.d.~) 

Lycopodium spp. 44 1.1 ( 1. 3) 
Sphagnum 76 4.7 ( 5. 1) 
Equisetum pratense 04 0. 1 (0.5) 
Gramineae 04 0.1 (0.5) 
Rosa acicularis 32 1.9 (3.4) 
Ep1lob1um angustifolium 32 1.3 (2.6) 
Lupinus arcticus 04 0. 1 (0.5) 
Cornus canadensis 84 3.7 (4.0) 
Ledum spp. 04 0.6 ( 2. 5) 
Vaccinium vitis-idaea 96 10.6 (7.6) 
Linnaea borealis 40 1.4 ( 2. 6) 
Cladon1a spp. 40 1.0 ( 1. 2) 
Cladonia rangiferina 08 0.2 (0.7) 
Peltigera spp. 28 1.5 (3.5) 
Debris 32 1.9 ( 4. 1) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab 
PHOTO NUMBER: KMS 30A22 TYPE: Seral Birch 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: 5-16 

ASPECT: 236 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 76 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies on 
Picea glauca 12 
Picea mariana 68 
Populus tremuloides 04 
Salix spp. 0 
Betula papyrifera 100 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gramineae 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitia-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.d. ~ measured 

200 (660) 335.0 (00.0) 1 
2800 (2820) 229.0(110.1) 25 

80 (400) 0 0 
0 0 0 

22600(16280) 242.3 (76.5) 25 

Frequency Canopy cover 
~:q [ X ~ S • d o ~ ) 

36 1.7 (3.4) 
60 7.2(12.4) 
16 0.8 (2.6) 
24 0.6 ( 1. 1) 
40 4.4 (5.3) 
40 3.8 ( 5 • 1 ) 
88 14.9(13.5) 
04 0.1 (0.5) 
80 8.3 (9.6) 
56 4.5 ( 7. 1) 
44 2.7 (4.5) 
12 0.7 (2.6) 
24 3.7 ( 7 • 5 ) 



SOIL SURVEY: 

Dept:h t:o 
II A If Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 22 31 
pH 4.2 S.7 
Rock and Debris (%) 2.0 1 • 1 
Sand (%) 66.7 73.7 
Silt: (%) 25.3 20.2 
Clay (%) 8.0 6. 1 
Zn 2.2 27.2 
Cu 24.5 18.6 
Mg 325.2 1085.6 
.Mn 1.3 4.4 
Ca 157.0 7.6 
Na 344.0 52.2 
K 282.0 330.7 
Fe 3093.2 10880.0 
Pb <0.1 <0.1 
Co t t 

Cr 0.1 <0.1 
Ni 46.5 46.6 
p o.o o.o 
N o.o o.o 
B o.o 0.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Reseach Center Rehab PLOT NUMBER: 5-16 
PHOTO NUMBER: KMS 30A22 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 

ELEVATION: 76 meters ASPECT: 236 degrees 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%) 
Picea glauca 28 
Picea mariana 92 
Populus tremuloides 08 
Salix spp. 24 
Betula papyrifera 100 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Betula papyrifera 
Rosa aci.cularis 
Epilobium angust.ifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)J em. ~s.d.~ measured 
880 (1820) 212.4(105.7) 7 

17360(13040) 167.5 (92.3) 23 
160 (520) 48.5 (20.5) 2 
800 (1820) 99.0 (61.2) 7 

28240(15020) 204.3 (97.3) 25 

Frequency Canopy cover 
~:q [x~s.d.~] 
40 3.2 (8.1) 
84 7. 1 (8.4) 
08 0.2 (0.7) 
12 0.3 (0.8) 
26 0.6 (1. 1) 
12 0.4 (0.9) 
36 1.0 ( 1. 2) 
60 3.2 (4.3) 
72 6.:. (8.6) 
24 1.4 (3.5) 
60 1.9 (2.5) 
04 0. 1 (0.5) 
36 2.5 (4.6) 
16 1.5 (6.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-18 
PHOTO NUMBER: KMS 30A23 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 63 degrees 
YEAR SURVEYED: 1975 

ELEVATION: 91 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%) 
Pice a glauca 12 
Picea mariana 96 
Populus tremuloides 04 
Salix spp. 28 
Betula papyrifera 100 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetum pratense 
Gramineae 
Rubus chamaemorus 
Rosa acicular is 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[X~ S • d • ~) em. ~s.d.) measured 
400 (940) 151.4 (133.9) 5 

21800(20060) 121.3 (68.8) 25 
80 (400) 75.0 (0.0) 1 

1400 (2740) 111.4 (47.3) 9 
27000(16340) 188.6 (72.8) 25 

Frequency Canopy cover 
~7.~ [X~ S.d.~] 
68 5.6 (7.3) 
76 9.9(12.7) 
16 4.1 ( 2. 0) 
16 1.6 ( 4. 1) 
04 0.5 (2.5) 
04 0.1 (0.5) 
12 1.1 (3.5) 
24 2.2 (4.6) 
92 15.5(13.3) 
04 0. 1 (0.5) 
88 5.4 ( 5. 0) 
08 0.2 ( 0. 7) 
24 2 • 1 (6.4) 
28 4.5(11.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 7 7 20 
pH 4. 1 4.9 
Rock and Debris (%) 2.4 4.4 
Sand (%) 68.9 74.2 
Silt (%) 27.8 21.0 
Clay (%) 3.4 4.8 
Zn <1.0 34.0 
Cu 28.3 23.2 
Ms 210.6 1170.3 
Mn 0.2 4.4 
Ca 8.3 7.3 
Na 246.5 113.6 
K 193.2 411.3 
Fe 2991.7 10835.0 
Pb <0.1 7.2 
Co t t 
Cr <O. 1 <0.1 
Ni 34.6 40.0 
p o.o o.o 
N o.o o.o 
8 o.o o.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-18 
PHOTO NUMBER: KMS 30A23 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 63 degrees 
YEAR SURVEYED: 1976 

BASAL AREA OF OVERSTORY 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

ELEVATION: 91 meters 
TOPOGRAPHY: Steep Slope 

[square meters/hectare (s.d.)) 

Frequency Stems/ha 
[x(s.d.)] 

Height in 
em. (s.d.) Species 

Picea glauca 
Piceamariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Ledum spp. 

UNDERSTORY VEGETATION 

on 
12 

100 
0 

08 
100 

08 
28 

400 (1140) 
12800 (9860) 

0 
200 (520) 

24800(13720) 

101.0 (41.0) 
132.3 (71.3) 

0 
105.3 (21.7) 
203.6 (99.4) 

Heights 
measured 

2 
25 

0 
4 

25 

Frequency Canopy cover 
seecies ~%) [x(s.d.2J 

Lycopodium spp. 32 0.8 (1.2) 
Sphagnum 88 8.7 (9.4) 
Equisetum spp. 20 0.7 (1. 1) 
Picea •ariana 0 0. 1 (0.5) 
Gramineae 08 0.4 (0.9) 
Betula papyrifera 04 0.5 (2.5) 
Rubus chamaemorus 04 0. 1 (0.5) 
Rosa acicularis 0 0.2 (0.7) 
Epilobium angustifolium 12 0.3 (0.8) 
Cor nus canadensis 40 1.8 (3.4) 
Ledum spp. 20 1.3 (3.5) 
Vaccinium vitis-idaea 96 10.6 (7.6) 
Cladonia spp. 72 1.8 ( 1. 1) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 32 0.8 ( 1. 2) 
Debris 12 1.5 ( 4. 1 ) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-21 
PHOTO NUMBER: KMS 31A20 TYPE: Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 275 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies pn 
Picea glauca 04 
Picea mariana 24 
Populus tremuloides 12 
Salix spp. 04 
Betula papyrifera 64 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea glauca 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Rosa acicular is 
Lupinus arctic us 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) l em. ~s.d.) measured 

960 (2000) 56.0 (8.5) 10 
2000 (2016) 63.4 (24.9) 15 

320 (814) 46.7 (12.5) 9 
160 (800) 53.5 (12.8) 19 

3360 (3800) 52.3 (10.2) 25 

Frequency Canopy cover 
~%) [x~s.d.)] 

16 0.8 ( 2. 6) 
84 6.7 (8.4) 
04 0.2 (0.7) 
04 0. 1 (0.5) 
20 0.5 (1.0) 
04 0. 1 (0.5) 
04 0.2 (0.7) 
12 1 • 1 (2.6) 
04 0. 1 (0.5) 
48 1.6 (2.6) 
56 2.2 (3.3) 
04 0.5 ( 2. 5) 

100 10.6(12.9) 
16 0.8 (2.6) 
76 1.9 ( 1. 1) 
04 0. 1 (0.5) 
52 2.9 (4.4) 
20 2.5 ( 5. 1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 65 73 
pH 4.3 5.8 
Rock and Debris (%) 0.9 2.8 
Sand (%) 73.4 75.4 
Silt (%) 21.9 19.5 
Clay (%) 4.7 5.1 
Zn 12.6 26.8 
Cu 3.7 16.0 
Mg 96.0 97.5 
Mn 1.2 9.6 
Ca 93.0 384.0 
Na 104.5 93.0 
K 115.0 267.5 
Fe 27.3 31.4 
Pb 3.5 0.8 
Co 0. 1 0.3 
Cr 1. 9 10.5 
Ni 38.4 37.3 
p o.o o.o 
N o.o o.o 
B 4.9 2.8 
Cd 0. 1 1. 0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-21 
PHOTO NUMBER: KMS 31A20 TYPE: Seral Thin Browse 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 275 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJi!ecies (%) 
Picea glauca 0 
Pice a mariana 04 
Populus tremuloides 0 
Salix spp. 16 
Betula papyrifera 20 
Rosa acicular is 88 
Ledum spp. 04 

UNDERSTORY VEGETATION 

SJi!ecies 
Equiaetum spp. 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Rosa acicularia 
Lupinus arcticus 
Epilobium anguatifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.~ J em. (s.d.) measured 

0 0 0 
80 (400) 86.0 (0.0) 1 

0 53.1 (10.7) 17 
560 (1480) 57.6 (15.4) 25 

1760 (4640) 52.44 ( 8. 1) 25 

Frequency Canopy cover 
~%2 [x~s.d.2J 

32 5.0(14.9) 
12 1 • 9 (6.4) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
20 2.5 (6.7) 
12 4.1(15.0) 
88 18.3(17.3) 
28 1.5 (3.5) 
08 0.2 (0.7) 
04 0.3 (0.8) 
04 0. 1 (0.5) 
04 0.5 ( 2. 5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-22 
PHOTO NUMBER: KMS 31A20 TYPE: Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 258 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 91 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0.3 (4.4) 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies (?.) [x~s.d.)] em. (s.d.) measured 
Picea glauca 0 0 0 0 
Picea.mariana 88 11040(11860) 180.6 (99.4) 25 
Populus tremuloides 16 400 (1000) 66.4 (43.3) 9 
Salix spp. 20 800 (2014) 64.5 (18.0) 16 
Betula papyrifera 72 4240 (5160) 163.8 (74.8) 25 
Empetrum nigrum 04 
Ledum spp. 68 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%~ [x(s.d.ll 
Lycopodium spp. 80 6.3(17.7) 
Sphagnum 84 8.7(18.8) 
Equisetum spp. 12 0.3 (0.8) 
Picea mariana 0 0.2 (0.7) 
Gramineae 36 0.9 (1. 2) 

Betula papyrifera 0 0. 1 (0.5) 
Rosa acicularis 20 0.5 ( 1. 0) 
Epilobium angustifolium 16 0.5 ( 1. 0) 
Cornus canadensis 64 1 • 6 ( 1 • 2) 
Empetrum nigrum 04 0. 1 ( 0. 5) 
Ledum spp. 28 1.8 (3.4) 
Vaccinium vitis-idaea 100 12.3(13.3) 
Cladonia spp. 88 3.8 (4.0) 
Cladonia rangiferina 08 0.2 (0.7) 
Peltigera spp. 64 4.8 ( 5. 5) 
Debris 08 1.0 (3.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 7 87 96 
pH 4.5 6.7 
Rock and Debris (%) 0.3 1.5 
Sand (%) 76.9 75.3 
Silt (%) 18.5 20.8 
Clay (%) 4.6 3.9 
Zn 10.8 17.3 
Cu 6.4 17.8 
Ma 92.5 94.0 
Mn 1.4 10.4 
Ca 57.5 297.5 
Na 116.0 87.0 
K 120.5 243.0 
Fe 24.6 38.2 
Pb 2.7 1.4 
Co 0. 1 0.3 
Cr 0.9 12.6 
Ni 27.9 41.2 
p o.o o.o 
N o.o o.o 
B 6.3 5.3 
Cd 0. 1 2.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-23 
PHOTO NUMBER: KMS 31A20 TYPE: Thin-Browse-Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 167 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 91 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0.8 (7.6) 
Populus tremuloides 0.3 (4.7) 
Betula papyrifera 0.3 (4.7) 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%) 
Picea glauca 0 
Piceamariana 44 
Populus tremuloides 24 
Salix spp. 04 
Betula papyrifera 72 
Ledum spp. 08 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Polemonium acutiflorum 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)) em~ ~s.d.) measured 

0 233.0(135.6) 2 
2400 (4500) 220.0(114.2) 21 
1200 (2760) 42.0 (13.3) 8 

80 (400) 57.8 (18.2) 12 
6080 (6110) 120.0 (72.5) 25 

Frequency Canopy cover 
~%) [x~s.d.l] 

92 4.2 ( 6. 1) 
96 32.9(27.5) 
48 1.3 (1. 3) 
12 0.3 (0.7) 
04 0. 1 (0.5) 
40 1.0 (1.2) 
04 0. 1 (0.5) 
60 2.0 ( 2. 5) 
80 3.2 (3.6) 
04 o.s (2.5) 

100 9.5(10.8) 
08 0.2 (0.7) 
20 o.s ( 1 • 0) 
80 2.0 ( 1 • 0) 
88 4.6 (4.6) 
04 0. 1 (0.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 52 62 
pH 3.9 6.9 
Rock and Debris (%) 0.2 0.2 
Sand (%) 70. 1 74.5 
Silt (%) 26.6 21.7 
Clay (%) 3.3 3.8 
Zn 14.5 17.9 
Cu 2.7 19.2 
Mg 96.5 96.5 
Kn 1. 4 8.6 
Ca 126.0 309.5 
Na 126.5 51.0 
K 126.0 261.0 
Fe 29.1 34.6 
Pb 8.8 2.6 
Co 0. 1 0.4 
Cr 2.3 8.5 
Ni 61.2 43.9 
p o.o o.o 
N o.o o.o 
B 2.7 2.8 
Cd 0.3 1.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: 5-24 
PHOTO NUMBER: KMS 31A20 TYPE: Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 344 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea· mariana 44 
Populus tremuloides 04 
Salix spp. 04 
Betula papyrifera 04 

UNDERSTORY VEGETATION 

seecies 
Lycopodium •PP• 
Sphagnum 
Picea mariana 
Gramineae 
Lupinus arct.icus 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ X ( S • d • ) ] em. (s.d.) measured 

0 0 0 
1600 (2220) 61.8 (13.4) 25 

80 (400) 41.8 (4.5) 6 
80 (400) 47.4 (17.9) 21 

240 (1200) 59.1 (18.5) 19 

Frequency Canopy cover 
(%) [x~s.d.)j 

48 1.2 ( 1. 3) 
80 2.8 ( 3. 1) 
08 0.2 (0.7) 
28 1.0 ( 1. 2) 
08 0.2 (0.7) 
32 0.9 ( t. 2) 

72 1.9 ( 1. 1) 

96 5.9 (6.7) 
04 0. 1 (0.5) 
88 5.3(10.0) 
04 0. 1 (0.5) 
56 1.8 (2.6) 
16 2.7 (7.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (CIIl) 4 33 42 
pH 3.8 5.8 
Rock and Debris (%) 0.7 0.7 
Sand (%) 78.6 71.8 
Silt (%) 17.2 23.5 
Clay (%) 4.3 4.7 
Zn 13.6 12.0 
Cu 6.5 10.5 
Mg 91.5 90.0 
Mn 1.2 7.4 
Ca 98.0 278.0 
Na 113.0 69.5 
K 113.0 273.5 
Fe 26.5 29.7 
Pb 4.1 0.9 
Co 0. 1 0.3 
Cr 3.4 12.9 
Ni 46.8 46.5 
p o.o o.o 
N o.o o.o 
8 5.7 3.4 
Cd 0. 1 3.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab PLOT NUMBER: S-24 
PHOTO NUMBER: KHS 31A20 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1976 Winter Moose Research Center Crushing 
ASPECT: 344 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1979 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ:!ecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicular is 

UNDERSTORY VEGETATION 

SJ:!ecies 
Lycopodium alpinum 
Equisetum spp. 
Picea mariana 
Gramineae 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

on 
0 

24 
08 
04 
12 
60 

Stems/ha 
[ x( s. d.)] 

0 
1200 (2700) 

160 (S60) 
240 (1200) 
240 (660) 

Frequency 
on 

04 
04 
04 
76 
24 
04 
84 
80 
92 
64 
16 
12 

Height in Heights 
em. (s.d.) measured 

0 
68.4 
62.6 
61.7 
68.8 

0 
(20.7) 2S 
(13.8) 2S 
(13.3) 2S 
(16.1) 2S 

Canopy cover 
[ x( s. d.)] 
0.1 (O.S) 
0.1 (O.S) 
0.1 (O.S) 
s • 7 ( 1 1 • 2 ) 
1.3 (J.S) 
1 • 3 ( 6 • 0 ) 
9.0 (9.4) 
4.0 (4.5) 

17.2(20.7) 
1 • 6 ( 2 • 0 ) 
1 • 5 ( 6 • 0 ) 
2.2 (6.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Moose Research Center Rehab 
PHOTO NUMBER: KMS 31A20 TYPE: Black Spruce 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: 5-25 

ASPECT: 214 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 91 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0.2 (2.7) 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

s2ecies ~%l [x~s.d.~] em. (s.d.) measured 
Picea glauca 0 0 0 0 
Picea mariana 92 12320(10860) 206.5(123.4) 25 
Populus tremuloides 0 0 30.0 (0.0) 1 
Salix spp. 0 0 72.5 (40.3) 6 
Betula papyrifera 24 480 (860) 191.4 (72.3) 25 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%) [x(s.d.~) 
Lycopodium spp. 96 2.8 (2.1) 
Sphagnum 96 10.8(14.3) 
Equisetum spp. 08 0.2 ( 0. 7.) 
Picea mariana 04 0. 1 (0.5) 
Graaineae 44 1.1 ( 1 • 3) 
Rosa acicular is 08 0.2 (0.7) 
Epilobiua angustifolium 28 0.8 ( 1 • 2 ) 
Cor nus canadensis 96 3.6 (3.4) 
Eapetrum nigrum 04 0 •. 1 (0.5) 
Ledum spp. 0 0.2 (0.7) 
Vaccinium vitis-idaea 100 8.4 (6.7) 
Cladonia spp. 100 3.7 (3.3) 
Cladonia rangiferina 16 0.4 (0.9) 
Peltigera spp. 72 3.7 (6.3) 
Debris 16 1.2 ( 3. 5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 42 52 
pH 4.5 5.7 
Rock and Debris (%) 0.1 1.1 
Sand (%) 76.4 73.6 
Silt (%) 18.7 22.1 
Clay (%) 4.9 4.2 
Zn 12.7 15.3 
Cu 7.0 29.7 
Mg 90.0 91.0 
Mn 1. 3 8.7 
Ca 69.0 196.0 
Na 126.0 70.5 
K 106.5 209.0 
Fe 23.8 32.5 
Pb 2.4 2.0 
Co 0.2 0.4 
Cr 1.8 12.0 
Ni 43.0 41.2 
p o.o o.o 
N o.o o.o 
B 3.9 4.6 
Cd 0. 1 1.0 
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WATSON LAKE 

The Wateon Lake area ie within the 1947 burn. During the 
winter of 1977 the upland• to the north and eaat of Wateon Lake 
were aanaged ueing LeTourneau tree cru•here. We eurveyed 10 
•tande in thie area before cru•hing, two year• after cru•hing, 
and four year• after cru•hing. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Wat•on Lake Rehab PLOT NUMBER: WL-01 
PHOTO NUMBER: KHS 33A09 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 50 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%) 
Picea glauca 04 
Picea mariana 80 
Populus tremuloides 28 
Salix spp. 28 
Betula papyrifera 84 
Populus balsamifera 04 
Ledum spp. 80 

UNDERSTORY VEGETATION 

s2ec1es 
Lycopodium •PP• 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Bet:ula papyrifera 
Lupinus arctic us 
Epilobi.um angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.d.) measured 

80 (400) 106.5 (23.3) 2 
7040 (9100) 107.7 (63.9) 25 

880 (1620) 56.5 (10.4) 1 1 
2720 (5920) 86.5 (24.0) 17 

19840(19000) 77.6 (26.2) 25 

Frequency Canopy cover 

'%~ [x,s.d.)] 
76 2.3 (2.4) 
04 0. 1 (0.5) 
88 2.6 (2.2) 
04 0.2 (0.7) 
12 0.3 (0.8) 
12 0.3 (0.8) 
12 1 • 1 (3.5) 
12 . 0. 3 (0.8) 
84 3.2 (3.0) 
20 0.8 ( 1. 2) 

100 14.6(13.0) 
04 0. 1 (0.5) 
92 2.8 ( 2 • 1 ) 
20 0.5 ( 1. 1) 
68 6.8 (7.5) 
20 3.5 (8.7) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (c'lll) 6 30 43 
pH 4.3 5.3 
Rock and Debris (%) 0.2 0.9 
Sand (%) 76.1 73.3 
Silt (%) 17.6 20.8 
Clay (%) 6.3 5.9 
Zn 5.2 44.1 
Cu 9.9 19.1 
Mg 31.0 ·39. 0 
Mn 18.0 68.0 
Ca 94.0 214.0 
Na 88.0 59.0 
K 113.0 246.0 
Fe 23.0 50.0 
Pb 9.9 11.4 
Co 9.7 12.8 
Cr 11.9 17.2 
Ni 62.5 37.5 
p 285.0 265.0 
N 155.0 143.0 
B 3.8 5.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-01 
PHOTO NUMBER: KMS 33A09 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 50 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~:q 
Picea glauca 0 

.Picea·mariana 88 
Populus tremuloides 36 
Salix spp. 28 
Betula papyrifera 80 
Ledum spp. 40 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Geocaulon lividum 
Lupinus arcticus 
Epilobium angustifoliuiD 
Cornua canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)} em. ~-.d.~ measured 

0 0 0 
5360 (4600) 101.9 (57.5) 25 
1840 (3100) 54.5 (17.5) 20 
2080 (5520) 66.0 (28.9) 19 

10480(13100) 79.9 (33.9) 25 

Frequency Canopy cover 
~%) [x(s.d.U 

64 2.7 (5.8) 
68 5.6(13.9) 
20 3.6(14.1) 
08 0.2 (0.7) 
04 0.5 (2.5) 
04 0. 1 (0.5) 
20 1.3 (3.5) 
08 0.2 (0.7) 
20 5.1(15.1) 
12 0.3 (0.8) 
72 1.8 (1. 1) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
36 1.7 (3.4) 
96 12.0(15.1) 
52 2.9 (4.4) 
12 0.3 (0.8) 
52 7.4(15.6) 
04 1.2 (6.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT HUMBER: WL-01 
PHOTO NUMBER: 33A09 TYPE: Seal Birch-Black Spruce 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 50 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~~q 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 84 
Salix spp. 24 
Betula papyrifera 44 

UNDERSTORY VEGETATION 

s2ecies 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium spp. 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. ~ •• d.~ measured 

0 0 0 
5200 (4080) 201.7(139.2) 21 
6000 (4960) 83.1 (31.9) 25 

960 (1920) 74.4 (25.2) 20 
2320 (4720) 71.6 (18.1) 25 

Frequency Canopy cover 
~%~ [x~s.d.~) 
84 4.9 (4.9) 
08 1.9 (6.4) 
44 1.5 (2.6) 
08 0.4 (0.9) 

0 0.5 (2.5) 
52 13.1(24.2) 
32 0.9 ( 1. 2) 
76 2.3 (2.4) 
28 5.5(14.3) 
04 0.5 ( 2. 5) 
12 0.3 (0.8) 

100 14.0(20.0) 
08 0.2 (0.7) 
80 6.0(11.2) 
20 0.5 (1.0) 
72 14.4(22.3) 
28 5.3(15.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-02 
PHOTO NUMBER: KMS 33A09 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 276 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.}) 
Picea glauca 8.8 (24.9} 
Picea mariana 0 
Populus tremuloides 3.7 (22.5} 
Betula papyrifera 12.3 (20.1} 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha 

S2ecies ~:q [x~s.d.~l 
Picea glauca 12 240 (660} 
Picea mariana 04 320 (1600) 
Populus tremuloides 48 3280 (5640) 
Salix spp. 0 0 
Betula papyrifera 12 560 (1680) 
Ledum spp. 32 

UNDERSTORY VEGETATION 

Height in 
em. ~s.d.) 

55.4 (12.5} 
75.7 (3.5) 
52.2 (23.5) 

0 
49.0 (8.3) 

Heights 
measured 

5 
3 

20 
0 
6 

Frequency Canopy cover 
s2ecies cq [x~s.d.~l 

Lycopodium spp. 12 0.3 (0.8} 
Lycopodium annotinum 16 0.4 (0.9} 
Sphagnum 84 4.9 (4.9) 
Gramineae 08 0.2 (0.7} 
Goodyera oblongifolia 04 0. 1 (0.5} 
Betula papyrifera 0 0. l (0.5) 
Geocaulon lividum 84 4.2 (4.3} 
Rosa acicularis 08 0.7 (2.6} 
Cornus canadensis 64 2.8 (3.8} 
Pyrola asarifolia 12 0.7 (2.6} 
Pyrola secunda 28 0.7 ( 1. 1} 
Ledum •PP• 08 0.4 (0.9) 
Vaccinium vitis-idaea 92 6.3 (5.2) 
Linnaea borealis 64 2.0 ( 2. 5} 
Cladonia spp. 20 0.5 ( 1. 0} 
Peltigera spp. 16 0.8 (2.6) 
Debris 12 0.3 (0.8) 



SOIL SUB.VEY: 

Depth to 
"A" Horizon "I" Horizon "c" Horizon 

Thick.neaa (em) 7 29 42 
pH 4.4 5.2 
B.ock. and Debria (%) 0.3 0.8 
Sand (%) 70.4 74.0 
Silt (%) 22.6 19.9 
Clay (%) 7. 1 6.0 
Zn 7.1 32.6 
Cu 9.2 14.4 
Mg 32.0 39.0 
Mn 20.0 60.0 
Ca ~7.0 96.0 
Na 99.0 69.0 
K 108.0 157.0 
Fe 24.0 50.0 
Pb 12.2 11.8 
Co 12.0 13.3 
Cr 12.2 19.9 
Ni 38.5 64.~ 
p 392.0 265.0 
N 462.0 476.0 
8 15.4 3.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-03 
PHOTO NUMBER: KMS 33A09 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 189 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies (%) 
Picea glauca 04 
Picea·mariana 64 
Populus tremuloides 92 
Salix spp. 08 
Betula papyrifera 52 
Ledum spp. 04 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~] em. (s.d.~ measured 

80 (400) 149.0 (35.5) 6 
4800 (5900) 170.4(104.4) 24 
9400 (7820) 87.5 (47.6) 25 

240 (880) 65.1 (24.7) 14 
3840 (6600) 63.6 (19.7) 20 

Frequency Canopy cover 
~%2 [x~s.d.2] 
92 3.1 (2.9) 
80 6.3 ( 7. 1) 
08 0.6 (2.5) 
64 1. 8 ( 1. 1) 
04 0.5 (2.5) 
08 0.2 (0.7) 
12 0.7 (2.6) 
28 0.8 ( 1. 2) 
76 2.3 (2.4) 
04 0. l (0.5) 
12 0.3 (0.8) 

100 13.3 (8.4) 
12 0.3 (0.8) 
08 0.2 (0.7) 
76 9.5 (5.4) 
08 0.2 (0.7) 
76 7.4 (7.3) 
24 2.2 (4.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 5 38 50 
pH 4.3 5.0 
llock and Debria (%) 0.5 0.6 
Sand (%) 68.0 71.2 
Silt (%) 24.8 22.0 
Clay (%) 7.2 6.8 
Zn 5.9 27.4 
Cu 13.1 15.6 
Mg 33.0 39.0 
Mn 21.0 36.0 
Ca 391.0 32.0 
Na 119.0 71.0 
K 135.0 138.0 
Fe 20.0 50.0 
Pb 10.1 11.4 
Co 9.9 11.2 
Cr 14.3 19.7 
Hi 82.5 50.0 
p 593.0 205.0 
H 803.0 884.0 
8 12.7 2.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-04 
PHOTO NUMBER: KMS 33A09 TYPE: Mature Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 239 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

[square meters/hectare 
1.8 (8.1) 
1.0 (8.6) 
2.9 (15.3) 

11.3 (21.5) 

( s .d.)] 

Frequency Stems/ha Height in Heights 
SJ2ecies oq [x~s.d.)] em. ~s.d.2 measured 
Pice a glauca 16 320 (740) 1 7 1 • 1 ( 1 1 1 • 6 ) 10 
Piceamariana 16 1520 (4900) 122.6 (64.2) 1 1 
Populus tremuloides 68 4880 (4920) 65.3 (19.3) 24 
Salix spp. 0 0 0 0 
Betula papyrifera 20 1280 (4780) 58.1 (18.3) 21 
Ledum spp. 08 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

SJ2ecies ~%) [x,s.d.2] 
Lycopodium spp. 32 0.8 ( 1. 2) 
Sphagnum 76 3.5 (4.1) 
Gramineae 60 1.7 ( 1. 2) 
Populus tremuloides 04 0.2 (0.7) 
Ceocaulon lividum 28 1. 1 (2.6) 
Rosa acicularis 04 0.2 (0.7) 
Lupinus arcticus 04 0.5 (2.5) 
Epilobium angustifolium 12 0.9 (2.6) 
Corn us canadensis 40 1.8 (3.4) 
Pyrola asarifolia 16 0.4 (0.9) 
Pyrola secunda 12 0.3 (0.8) 
Ledum spp. 04 0.2 (0.7) 
Vaccinium vitis-idaea 100 1 5. 1 (9.3) 
Trientalis europaea 04 0. 1 (0.5) 
Pedicular is labradorica 12 0.3 (0.8) 
Linnaea borealis 64 2. 1 (2. 5) 
Cladonia spp. 20 0.5 ( 1. 0) 
Cladonia rangiferina 04 0. 1 (0.5) 
Peltigera spp. 28 1. 1 (2.6) 
Debris 28 3.0 (7.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 5 30 41 
pH 4.2 5.4 
lloc:k and Debrie (%) o.s 1.3 
Sand (%) 77.9 75~4 

Silt (%) 15.8 18.8 
Clay (%) 6.3 5.7 
Zn 6.6 35.3 
Cu 11.0 14.5 
Mg 35.0 39.0 
Mn 20.0 59.0 
Ca 39.0 121.0 
Na 72.0 53.0 
K 108.0 180.0 
Fe 24.0 50.0 
Pb 10.8 10.5 
Co 12.7 12.7 
Cr 12.8 20.3 
Ni 77.4 53.4 
p 362.0 276.0 
N 549.0 103.0 
B 8.5 10.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-05 
PHOTO NUMBER: KHS 33A09 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1947 Fire 
ASPECT: 341 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S(!ecies ~%~ 
Picea glauca 0 
Picea.mariana 60 
Populus tremuloides 12 
Salix spp. 24 
Betula papyrifera 32 
Ledum spp. 84 

; 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x~s.d.U em. ~s.d.~ 

0 0 
4240 (5460) 121.2 (75.5) 

880 (2460) 67.5 (36.5) 
1200 (2640) 75. 1 (25.5) 
1360 (2880) 75.8 (24.3) 

Heights 
measured 

0 
25 
1 1 
17 
24 

Frequency Canopy cover 
S(!ecies ~%~ [x~s.d.~J 

Lycopodium spp. 84 2.9 (3.0) 
Lycopodium annotinum 12 0.3 (0.8) 
Sphagnum 84 3.6 (6.0) 
Picea mariana 0 0.1 (0.5) 
Gramineae 40 1. 0 ( 1. 2) 
Betula papyrifera 04 0. 1 (0.5) 
Geocaulon lividum 04 0. 1 (0.5) 
Lupinus arcticus 12 0.3 (0.8) 
Epilobium angustifolium 16 0.4 (0.9) 
Corn us canadensis 84 2.1 (0.9) 
Ledum spp. 36 2. 1 (3.4) 
Vaccinium vitis-idaea 96 12.4 ( 9. 1) 
Cladonia spp. 84 2.9 (3.0) 
Cladonia rangiferina 16 0.4 (0.9) 
Peltigera spp. 60 3.2 (4.3) 
Debris 36 2.5 (4.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 3 20 32 
pH 4.5 5.2 
Rock and Debris (%) 1.2 6.7 
Sand (%) 72.3 76.1 
Silt (%) 20.1 17.8 
Clay (%) 7.5 6.2 
Zn 3.8 36.4 
Cu 6.9 16.3 
Mg 32.0 39.0 
Mn 19.0 56.0 
Ca 75.0 246.0 
Na 80.0 58.0 
K 106.0 179.0 
Fe 24.0 50.0 
Pb 10.4 10.1 
Co 11.2 11.0 
Cr 11.5 20.2 
Ni 30.4 30.5 
p 572.0 229.0 
N 669.0 688.0 
8 10.4 4.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Wataon Lake Rehab PLOT NUMBER: WL-06 
PHOTO NUMBER: KMS 33A09 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 331 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 122 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies o:~ 
Picea glauca 04 
Picea mariana 84 
Populus tremuloides 76 
Salix spp. 28 
Betula papyrifera 32 
Ledum spp. 32 
Viburnum edule 08 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Epilobium angustifolium 
Cor nus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) J em. ~s.d.) measured 

80 (400) 128.0 (0) 1 
16800(19420) 122.7 (60.0) 24 

7040 (6360) 89.5 (33.2) 22 
2000 (4640) 90.5 (34.8) 15 
1200 (2360) 77.2 (33.3) 12 

Frequency Canopy cover 
~7.) [X~ S • d • ~] 
52 1. 7 (2.6) 
16 1.2 (3.5) 
88 10.6(15.6) 
04 0.1 (0.5) 
68 1.7 ( 1. 2) 
04 0.5 (2.5) 
36 1.0 (1.2) 
52 1.4 ( 1 • 3) 
04 0.3 (0.8) 

100 18.0(14.1) 
24 0.6 ( 1. 1) 
72 3.7 (6.3) 
12 0.3 (0.8) 
64 8.5(17.1) 
32 3.5(10.3) 



SOIL SURVEY: 

Depth t.o 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 42 54 
pH 4.2 4.9 
R.ock and Debris (%) 0.2 1. 9 
Sand (%) 68.5 74.3 
Silt. (%) 24.0 19.2 
Clay (%) 7.5 6.6 
Zn 4.6 39.3 
Cu 11.6 16.5 
Mg 30.0 39.0 
Mn 21.0 51.0 
Ca 166.0 51.0 
Na 95.0 17.0 
K 136.0 164.0 
Fe 22.0 50.0 
Pb 10.0 u. 9 
Co 11.2 10.6 
Cr 14.8 20.0 
Ni 54.6 64.4 
p 475.0 372.0 
N 372.0 463.0 
B 5.8 8.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-06 
PHOTO NUMBER: KMS 33A09 TYPE: Seral Black Spruce-Willow 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 331 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 64 
Salix spp. 44 
Betula papyrifera 20 
Populus balsamifera 04 
Ledum spp. 08 
Viburnum edule 04 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Picea glauca 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Epilobium angustifolium 
Cornua canaden~is 
Ledum spp. 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
[ x( s. d.) 1 

0 
4560 (3760) 
4160 (4860) 
4640 (7520) 

800 (1920) 

Frequency 
(%) 

64 
84 
08 
64 
20 
04 
48 
88 
08 
92 

0 
16 
88 
16 
64 
60 

Height in Heights 
em. (s.d.) measured 

0 0 
67.0 (31.2) 25 
53.6 (16.8) 25 
64.6 (14.5) 25 
59.5 (14.1) 21 

Canopy cover 
(x(s.d.)) 
1.6 (1. 2) 
3.3 (3.6) 
0.6 (2.5) 
1.6 (1. 2) 
0.5 ( 1. 0) 
0. l (0.5) 
1.2 (1.3) 
2.2 (0.8) 
0.6 {2.5) 

11.4{10.6) 
0. 1 {0.5) 
0.4 {0.9) 
3.3 {5.6) 
0.4 (0.9) 
3.5 {6.4) 

13.4{24.8) 



VEGETATION SURVEY ON K!NAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-06 
PHOTO NUMBER: 33A09 TYPE: Seral Black Spruce-Willow 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 331 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

270 

seecies ~%~ [x(s.d.)] em. (s.d.) measured 
Picea glauca 0 0 0 0 
Picea mariana 64 3760 (4580) 79.9 (36.6) 16 
Populus tremuloides 52 5920 (7560) 71.9 (20.4) 25 
Salix spp. 44 3280 (4820) 84.7 (22.5) 25 
Betula papyrifera 04 80 (400) 83.9 (24.2) 20 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

seecies ~%2 [x~s.d.)] 
Sphagnum 80 6.3 (7.2) 
Picea glauca 04 1. 2 (6.0) 
Pice a mariana 12 0.3 (0.8) 
Cramineae 60 4.5 (8.4) 
Populus tremuloides 04 0.6 (2.5) 
Salix spp. 04 1 . 2 (6.0) 
Lupinus arcticus 48 9.6(16.1) 
Epilobium angustifolium 36 2.2 (4.0) 
Cor nus canadensis 88 4.9 (6.6) 
Ledum spp. 48 4.8 ( 7. 4) 
Vaccinium vitis-idaea 96 29.5(23.8) 
Pedicularis labradorica 08 0.2 (0.7) 
Cladonia spp. 72 4.2 (4.9) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 84 9.1(11.1) 
Debris 44 4.4 (8.7) 



VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-07 
PHOTO NUMBER: KMS 34A12 TYPE: Mature Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 260 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

(square meters/hectare 
2.5 (20.1) 
0.1 (2.0) 
s.o (19.7) 
9.6 (21.7) 

(s.d.)] 

Frequency Stems/ha Height in Heights 
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S(!ecies (%~ [x~s.d.~J em. (s.d. ~ measured 
Picea glauca 20 640 (1480) 85.9 (45.8) 12 
Picea mariana 04 480 (2400) 150.5 (22.7) 4 
Populus tremuloides 48 2880 (5880) 60.1 (21.6) 21 
Salix spp. 0 0 0 0 
Betula papyrifera 08 160 (520) 61.7 (20.6) 6 
Ledum spp. 08 
Viburnum edule 56 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

S(!eCies ~%~ [x(s.d.2] 
Lycopodium spp. 08 0.2 (0.7) 
Sphagnum 68 4.4 (6.8) 
Gramineae 40 1.0 ( 1. 2) 
Geocaulon lividum 48 2.4 (4.0) 
Rosa acicularis 04 0. 1 (0.5) 
Lupinus arct1cus 16 0.4 ( 1 • 9) 
Epilobium angustifolium 28 0.8 (1. 2) 
Corn us canadensis 40 1.4 (2.6) 
Pyrola asarifolia 32 1.6 (3.5) 
Pyrola secunda 12 0.4 (0.9) 
Ledum spp. 02 0.2 (0.7) 
Vaccinium v1tis-1daea 96 6.4 ( 5 . 1) 
Viburnum edule 08 0.9 (2.6) 
Linnaea borealis 48 2.0 (3.4) 
Cladonia spp. 40 1. 0 ( 1. 2) 
Peltigera spp. 24 1.8 ( 4. 1) 
Debris 24 2.2 (4.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thickness (em) ~ 24 30 
pH 4.5 5.5 
Rock and Debris (%) 0.8 3.8 
Sand (%) 77.0 76.3 
Silt (%) 17.6 18.3 
Clay (%) 5.5 5.4 
Zn 18.8 32.5 
Cu 10.6 14.2 
Hg 38.0 39.0 
Hn 136.0 117.0 
Ca 121.0 172.0 
Na 122 .o 67.0 
K 195.0 197.0 
Fe 26.0 50.0 
Pb 11.0 12.5 
Co 11.8 13.7 
Cr 14.9 21.4 
Ni 39.6 54.4 
p 866.0 253.0 
N 166.0 553.0 
B 4.7 3.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: Wl-07 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Aspen 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 260 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies o:~ 
Picea glauca 0 
Picea mariana 04 
Populus tremuloides 84 
Salix spp. 0 
Betula papyrifera 04 
Ledum spp. 04 

UNDERSTORY VEGETATION 

S(!ecies 
Lycopodium spp. 
Lycopodium alpinum 
Sphagnum 
Gymnocarpium dryopteris 
Picea mariana 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Corydalis sempervirens 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.U em. ~s.d.) measured 

0 0 0 
80 (400) 110.1 (43.2) 9 

11200 (9680) 69.1 (23.0) 25 
0 0 0 

80 (400) 73.2 (27.1) 23 

Frequency Canopy cover 
~%l lx~s.d.lJ 

16 0.4 (0.9) 
08 0.2 (0.7) 
76 2.7 (3.1) 
08 0.2 (0.7) 
08 0.2 (0.7) 
24 0.6 ( 1. 1) 

36 2.4 (4.0) 
32 0.8 ( 1. 2) 
04 0.1 (0.5) 
24 1.5 (3.5) 
16 0.8 ( 2. 6) 
60 6.9(11.5) 
72 3.8 (4.6) 
16 0.4 (0.9) 
16 0.4 (0.9) 

0 0. 1 (0.5) 
100 8.5 (5.0) 

04 0. 1 (0.5) 
12 0.7 (2.6) 
64 2.8 (3.8) 
16 0.4 (0.9) 
12 0.7 (2.6) 
32 5.0 (9.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-07 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Aspen 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 260 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies po 
Picea glauca 20 
Picea mariana 04 
Populus tremuloides 76 
Salix spp. 08 
Betula papyrifera 40 
Populus balsamifera 04 

UNDERSTORY VEGETATION 

S2ecies 
Sphagnum 
Picea glauca 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
( X ( S • d • ) ) em. ~s.d.) measured 

640 (1 500) 216.6 (69.6) s 
80 (400) 230.0 (0.0) 1 

5040 (5500) 90.6 (35.1) 25 
160 (560) 81.0 (22.4) 12 

2640 (4500) 68.7 (19.5) 25 

Frequency Canopy cover 
p:~ ( X ~ S • d • ~ ) 

64 4.3(10.1) 
04 2.0(10.0) 
60 2.5 (3.2) 
20 1.2 (3.3) 

0 0. 1 (0.5) 
28 6.4(17.4) 
24 1.6 (6.0) 
84 3.6 (6.0) 
16 0.4 (0.9) 
04 1.2 (6.0) 
20 2.0 ( 6. 4) 

100 39.4(33.4) 
20 o.s ( 1. 0) 
52 2.9 (4.4) 
44 1.1 ( 1 • 3) 
44 4.6(14.0) 
28 2.6 (6.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-08 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 4 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies (i.) 

Picea glauca 0 
Picea·mariana 96 
Populus tremuloides 84 
Salix spp. 20 
Betula papyrifera 24 
Ledum spp. 28 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium app. 
Lycopodium complanatum 
Sphagnum 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Lupinua arcticua 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Polemonium acutiflorum 
Pedicularis labradorica 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x,s.d.~] em. (s.d.) measured 

0 0 0 
7440 (8000) 204.2 (117.5) 25 
5280 (4380) 1 1 1 • 6 (64.9) 25 

880 (2520) 88.5 (38.8) 14 
2480 (7700) 75.6 (33.5) 11 

Frequency Canopy cover 
cq [x~s.d.~) 
60 2.3 (3.3) 
04 0. 1 (0.5) 
76 7.3(11.3) 
72 4. 1 (4.4) 
04 0. 1 (0.5) 
04 0.1 (0.5) 
08 0.2 (0.7) 
52 1.9 (2.5) 
68 3.7 (4.6) 
08 1. 7 ( 4. 1) 
16 1.2 (3.5) 
96 9.0 ( 8. 1) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
76 3. 1 (3.7) 
04 0.1 (0.5) 
88 11.4 (9.7) 
12 0.7 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickne•• (em) 1 13 26 
pH 4.8 5.3 
Rock and Debri• (%) 0.1 0.4 
Sand (%) 72.5 74.9 
Silt ( %) 20.4 20.4 
Clay (%) 1. 1 4.7 
Zn 6.2 38. 1 
Cu 9.4 15.0 
Ms 31.0 39.0 
Mn 21.0 100.0 
Ca 87.0 99.0 
Na 88.0 48.0 
K 91.0 189.0 
Fe 25.0 50.0 
Pb 10.0 11.0 
Co 10.8 12.8 
Cr 13.8 20.9 
Ni 65.7 55.8 
p 487.0 199.0 
N 831.0 802.0 
B 5.7 11.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-08 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Aspen 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 4 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ:!ecies ~%) 
Picea glauca 0 
Picea.mariana 40 
Populus tremuloides 100 
Salix spp. 16 
Betula papyrifera 24 
Ledum spp. 64 

UNDERSTORY VEGETATION 

SJ:!ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Rosa acicularia 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola asarifolia 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicularis labradorica 
Linnaea borealis 
Solidago multiradiata 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.) measured 

0 0 0 
2000 (3220) 87.3 (47.8) 22 

21280(14220) 60.4 (20.4) 25 
1040 (2840) 65.4 (22.3) 22 
2560 (5620) 55.1 (14.2) 22 

Frequency Canopy cover 
~%2 [x~s.d.)] 

56 1.4 ( 1. 3) 
96 9.0(19.5) 
04 0.1 (0.5) 

100 2.9 (2.0) 
28 2.5 (4.6) 
08 0.2 (0.7) 
04 0.3 (0.8) 
36 16.9(31.4) 
76 2.3 (2.4) 
92 4.7 (4.5) 
12 0.3 (0.8) 
20 2.0 ( 4. 1) 
08 0.2 (0 .1) 
88 7.3 ( 7. 1) 
12 1.5 ( 4 .1) 
24 0.6 ( 1. 1) 
16 0.4 (0.9) 
04 0.1 (0.5) 
08 0.2 (0.7) 
32 0.8 ( 1. 2) 
04 0. 1 (0.5) 
64 2.4 ( 3. 3) 
28 3. 1 (5.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-08 
PHOTO NUMBER: 34A12 TYPE: Seral Aspen 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 4 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%) 
Picea glauca 0 
Pice a mariana 76 
Populus tremuloides 40 
Salix spp. 24 
Betula papyrifera 04 
Betula nan a 48 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nan a 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicular is labradorica 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
( X ( S • d • ) ) em. (s.d.) measured 

0 0 0 
6560 (6760) 71.5 (21.8) 17 
2800 (5160) 61.9 (20.6) 23 
1680 (3820) 67.6 (19.7) 25 

80 (400) 71.2 (21.7) 6 

Frequency Canopy cover 
(%~ [x~s.d.~) 

04 0. l (0.5) 
60 3.8 ( 4. 3) 
16 1.3 ( 3. 5) 
92 9.9(18.6) 
08 1. 7 (6.4) 
04 0.5 (2.5) 
16 1.9 (6.4) 
36 9.0(20.5) 
88 3.7 (4.0) 
52 1.3 ( 1. 3) 
28 1.8 (4.0) 
12 0.3 (0.8) 

100 1 9 • 9 ( 1 5 • 1 ) 
04 0.2 (0.7) 
04 0.1 (0.5) 
08 0.2 (0.7) 
68 3.2 ( 6. 1) 
12 0.3 (0.8) 
64 3.7 (6.7) 
36 8.9(19.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-09 
PHOTO NUMBER: KMS 34Al2 TYPE: Seral Aspen-Birch-Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 54 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s;eecies (?.) 
Picea glauca 36 
Picea mariana 76 
Populus tremuloides 88 
Salix spp. 28 
Betula papyrifera 68 
Ledum spp. 16 
Viburnum edule 32 

UNDERSTORY VEGETATION 

S;eecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Ceocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~) em. ~s.d.) measured 
2080 (3480) 54.3 (67.3) 8 
4320 (5000) 130.8 (90.5) 21 
7920 (4800) 126.0 (SS.O) 23 
2080 (5520) 88.5 (40.8) 10 
5800 (7800) 83.2 (34.9) 22 

Frequency Canopy cover 

':q (x,s.d.l] 
36 1.7 (3.4) 
88 7.6 (8.4) 
12 0.7 (2.6) 
44 1.1 ( 1. 3) 
04 0.1 (0.5) 
36 0.9 ( 1. 2) 

0 0. 1 (0.5) 
0 0. 1 (0.5) 

48 1.4 (1.3) 
72 1.7 ( 1. 2) 
04 0. 1 (0.6) 
04 0. 1 (0.5) 
92 16.4(11.9) 
16 0.8 (2.6) 
52 1 • 7 (2.6) 
60 1.5 ( 1. 2) 
44 4.6 (7.5) 
24 2.9 (7.0) 



SOIL SURVEY: 

Dep~h ~0 

"A" Horizon "B" Horizon "C" Horizon 

Thicknes• (em) 6 60 73 
pH 4.2 5.6 
Rock and Debrt• (%) 0.2 3.4 
Sand (%) 71.3 72.4 
Silt (%) 21.7 21.2 
Clay (%) 6.9 6.3 
Zn 6.0 48.4 
Cu 6. 1 16.5 
Mg 30.0 39.0 
l1n 20.0 88.0 
Ca 19.0 219.0 
Na 87.0 84.0 
K 116.0 266.0 
Fe 23.0 50.0 
Pb 12.3 11.4 
Co 10.4 13.1 
Cr 12. 1 17.8 
Ni 88.3 39.7 
p 485.0 265.0 
N 438.0 473.0 
B 10.5 4.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: WatBon Lake Rehab PLOT NUMBER: WL-09 
PHOTO NUMBER: KMS 34Al2 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 54 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (7.) 

Picea glauca 0 
Picea mariana 72 
Populus tremuloides 48 
Salix epp. 32 
Betula papyrifera 60 
Populus balsamifera 04 
Ledum spp. 08 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnu111 
Picea mariana 
Gra111ineae 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Geocaulon lividum 
Rosa acicular is 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~l em. (s.d.~ measured 

0 0 0 
5840 (9380) 82.5 (47.5) 25 
2800 (4760) 60.2 (23.3) 25 
2880 (5240) 67.8 (26.4) 25 
8800(11900) 64.1 (14.8) 25 

Frequency Canopy cover 
(%) [x~s.d.)} 

60 1.9 (2.5) 
04 0.1 (0.5) 

100 4.4 (6.0) 
16 5.0(11.7) 
32 0.9 ( 1. 2) 

08 0.2 (0.7) 
0 0.6 (2.5) 

12 1. 0 {2.6) 
0 0. 1 (0.5) 

04 0 . 1 (0.5) 
12 0.4 (0.9) 
20 6.7(18.7) 
52 1.8 (2.6) 
84 2.5 (2.3) 
04 0. 1 (0.5) 

100 10.7(10.5) 
04 0.1 (0.5) 
04 0.1 (0.5) 
64 1. 6 ( 1. 2) 
88 3.0 (3.0) 
60 6. 1 (8.8) 
36 4.0 (7.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-09 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Birch-Black Spruce 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 54 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (%) 
Picea glauca 16 
Picea mariana 48 
Populus tremuloides 88 
Salix spp. 08 
Betula papyrifera 04 

UNDERSTORY VEGETATION 

S2ecies 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) l em. (s.d.) measured 
480 (1180) 68.7 (12.5) 3 

1840 (2440) 159.5(185.8) 13 
11600(11020) 66.0 (19.5) 25 

400 (1640) 73.5 (19.6) 24 
80 (400) 72.2 (27.8) 18 

Frequency Canopy cover 
on [x(s.d.2l 

88 8.6(12.8) 
08 2.5(10.2) 
88 6.8(11.1) 
24 1.4 (3.5) 
40 11.7(25.5) 
60 3.2 (4.3) 
80 4.0 (4.5) 
28 3.4 (7.2) 
04 0.1 (0.5) 

100 28.5(21.1) 
08 0.2 (0.7) 
72 2.6 (3.2) 
04 0. 1 (0.5) 
56 3.8 ( 5 • 1 ) 
68 9.7(12.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-10 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 25 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Ledum spp. 

UNDERSTORY VEGETATION 

s2ec1es 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Betula nan a 
Epilobium angustifolium 
Cornua canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

0 
100 

12 
0 
0 

68 
68 

Stems/ha 
[x(s.d.)) 

0 
20400 (9980) 

480 (1200) 
0 
0 

Frequency 
~%) 
84 
88 
04 
80 
16 
72 
24 
16 
20 
96 
88 
24 
96 
28 

Height in 
em. (s.d.) 

0 
109.3 (60.0) 
57.7 (32.9) 

0 
0 

Heights 
measured 

0 
25 
10 

0 
0 

Canopy cover 
[x~s.d.~] 
2. 1 (0.9) 

11.3(16.0) 
1. 0 (3.5) 
2.3 (0.7) 
0.9 (2.6) 
1 • 8 ( 1. 1) 
0.6 (1 • 1 ) 
1.0 (2.6) 
0.6 ( 1. 1) 

1 1 • 1 ( 1 3 • 2 ) 
2.6 (2.2) 
0.6 ( 1. 1) 

1 0. 1 ( 9. 0) 
0.7 ( 1. l) 



SOIL SURVEY: 

Depth t:o 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 3 15 22 
pH 4.2 5.0 
Rock and Debris (%) 0.1 0.2 
Sand (%) 73.9 79.0 
Silt (%) 20.3 16.0 
Clay (%) 5.8 5.0 
Zn 11.1 41.8 
Cu 15.9 15.7 
Mg 33.0 39.0 
Mn 23.0 66.0 
Ca 584.0 159.0 
Na 110.0 69.0 
K 173.0 230.0 
Fe 21.0 50.0 
Pb 10.5 13.2 
Co 11. 1 11.8 
Cr 16.0 21.8 
Ni 73.6 37.6 
p 499.0 234.0 
N 114 .o 655.0 
B 8.5 8.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-10 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 25 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 0 
Picea· mariana 96 
Populus tremuloides 08 
Salix spp. 08 
Betula papyrifera 0 
Betula nan a 48 
Ledum spp. 84 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Salix spp. 
Betula nan a 
Epilobium angustifolium 
Cornua canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicular is labradorica 
Solidago multiradiata 
Cladonia spp. 
Peltigera spp. 

Stems/ha Height in Heights 
[x~s.d.2] em. ~s.d.) measured 

0 0 0 
7840 (5660) 59.4 (16.7) 25 

480 (2020) 35.0 (12.4) 21 
240 (880) 38.1 (15.4) 25 

0 0 0 

Frequency Canopy cover 
~~q [x~s.d.)] 

56 1.8 (2.6) 
52 13.1(24.2) 
08 4.9(10.1) 
76 2.5 (2.3) 

0 0. 1 (0.5) 
16 2.0 (6.4) 
84 4.3 (4.2) 
28 1.9 ( 4. 1 ) 
16 2.5 ( 5. 1) 
12 0.4 (0.9) 

100 10.5(12.3) 
08 0.2 (0.7) 
12 0.3 (0.8) 
08 0.2 (0.7) 
56 3.7 (6.7) 
76 6.6 (7.3) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-10 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Thin Browse 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 25 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%~ 
Picea glauca 0 
Picea mariana 76 
Populus tremuloides 52 
Salix spp. 36 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Car ex spp. 
Populus tremuloides 
Salix spp. 
Betula nan a 
Rubus arcticus 
Epilobium angustifolium 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Solidago multiradiata 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.2) em. (s.d.~ measured 

0 0 0 
13280 (5800) 164.4 (86.7) 24 

480 (1440) 67.7 (33.1) 17 
720 (1620) 55.2 (12.6) 20 

0 0 0 

Frequency Canopy cover 
~%~ [x~s.d.2} 
04 0. 1 (0.5) 
44 2.7 (6.3) 
68 13.0(23.3) 
32 1.6 (3.5) 
28 0.7 ( 1. 1) 
08 0.2 (0.7) 
08 1. 3 (6.0) 
24 1.0 (2.6) 
04 0. 1 (0.5) 
40 1.'0 ( 1. 2) 
20 0.9 (2.6) 
08 0.2 (0.7) 
96 13.5(18.4) 
16 0.4 90.9) 
08 0.2 (0.7) 
56 4.5 ( 7. 1) 
04 0. 1 (0.5) 
64 6.2 (8.7) 
20 1.7 ( 4. 1) 



. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Wateon Lake Rehab PLOT NUMBER: WL-11 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 39 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%) 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 68 
Salix spp. 08 
Betula papyrifera 0 
Betula nan a 04 
Empetrum nigrum 04 
Ledum spp. 40 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[ x( s. d.~] em. ~s.d.) 

0 0 
6400 (7380) 108.0 (60.6) 
3520 (3520) 51.5 (13.3) 

160 (520) 59.8 (20.5) 
0 0 

Heights 
measured 

0 
25 
23 
11 

0 

Frequency Canopy cover 
s2ecies ~%~ [x~s.d.~l 

Lycopodium spp. 88 2.6 (2.2) 
Sphagnum 56 4. 1 (7.0) 
Gramineae 72 2.6 (2.2) 
Populus tremuloides 16 0.5 ( 1. 0) 
Lupinus arcticus 08 0.3 (0.8) 
Epilobium angustifolium 60 2.0 (2.5) 
Corn us canadensis 96 4.8 (4.4) 
Ledum spp. 04 0.5 (2.5) 
Arctostaphylos uva-ursi 12 0.3 (0.8) 
Vaccinium vit1s-1daea 100 12. 1 (9.2) 
Pedicularis labradorica 36 0.9 (1. 2) 
Cladonia spp • 96 5.6 (4.9) 
Cladonia rangiferina 40 1.0 ( 1 . 2) 
Peltigera spp. 80 6.7 (7.2) 
Debris 20 1. 3 (3.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 4 15 25 
pH 4.1 5.5 
Rock and Debris (%) 0.2 7.8 
Sand (%) 71.9 74.6 
Silt (%) 21.9 20.1 
Clay (%) 6.2 5.4 
Zn 7.2 46.9 
Cu 11.0 17.5 
Mg 35.0 39.0 
Mn 22.0 70.0 
Ca 75.0 136.0 
Na 123.0 72.0 
K 131.0 278.0 
Fe 21.0 51.0 
Pb 9.6 12.7 
Co 12.2 13.6 
Cr 16. 1 22.8 
Ni 69.0 88.0 
p 693.0 240.0 
N 392.0 149.0 
B 7.2 5.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-11 
PHOTO NUMBER: KMS 34A12 TYPE: Thin Spruce-Browse 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 39 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ.:!ecies (%~ 
Picea glauca 04 
Picea· mariana 56 
Populus tremuloides 40 
Salix spp. 12 
Betula papyrifera 0 
Betula nana 08 
Ledum spp. 08 

UNDERSTORY VEGETATION 

SJ.:!ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Car ex spp. 
Populus tremuloides 
Betula nan a 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitis-idaea 
Erigeron acris 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.d.~ measured 

160 (800) 80.0 (0.0) 1 
2640 (2580) 61.2 (17.2) 25 
1840 (2580) 49.0 (10.1) 24 

400 (1160) 58.4 (15.6) 8 
0 0 0 

Frequency Canopy cover 
~%) [ x( s. d.~] 

04 0.5 (2.5) 
52 3.2 (6.5) 
08 0.2 (0.7) 
60 1.5 ( 1. 2) 
04 0.1 (0.5) 
16 0.8 (2.6) 
04 0.1 (0.5) 
04 0.2 (0.7) 
48 1.2 ( 1. 3) 
96 3.2 ( 2. 8) 
96 10.8 (9.8) 
04 0. 1 (0.5) 
12 0.7 (2.6) 
28 3.5 (5.7) 
24 6.7(15.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-11 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 39 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%2 
Picea glauca 12 
Picea mariana 56 
Populus tremuloides 92 
Salix spp. 0 
Betula papyrifera 0 
Betula nan a 04 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Pice a glauca 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.l] em. (s.d.) measured 

240 (660) 0 0 
3040 (3920) 62.7 (14.4) 13 

10560 (9660) 58.2 (16.6) 25 
0 0 0 
0 0 0 

Frequency Canopy cover 
(%2 [x(s.d.2] 

60 4.2 (6.9) 
08 1.0 (3.5) 
60 5.6 (7.3) 
32 3.9 (7.4) 
44 15.0(28.4) 
64 4.7 ( 7. 1) 
92 5.4 (6.6) 
76 20.1(23.4) 
12 0.7 (2.6) 
64 2.4 (3.3) 
04 0.2 (0.7) 
44 4.5 (8.7) 
56 10.6(15.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-12 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Black Spruce-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 18 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 137 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies co 
Picea glauca 0 
Picea·mariana 56 
Populus tremuloides 08 
Salix spp. 08 
Betula papyrifera 36 
Ledum spp 96' 
Viburnum edule 04 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum pratense 
Gramineae 
Salix spp. 
Epilobium angustifolium 
Cor nus canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) J em. (s.d.) measured 

0 0 0 
5280 (9120) 209.9(114.8) 25 

240 (860) 72.2 (19.7) 13 
320 (1240) 86.3 (21.7) 23 

3360 (7020) 95.6 (22.9) 25 

Frequency Canopy cover 
00 [ x( s. d. 2 J 
80 2.8 ( 3. 1) 
08 0.2 (0.7) 
76 4.3 (4.8) 
60 1 • s ( 1. 2) 
32 0.9 ( 1. 2) 

0 0. 1 (0.5) 
32 0.8 ( 1. 2) 
96 4.4 (4.2) 
08 0.2 (0.7) 
45 4.4 (4.7) 

100 17.3 (9.3) 
04 0. 1 (0.5) 
16 0.4 (0.9) 
96 1 1 • 7 ( 1 3 • 3 ) 
16 0.4 (0.9) 
60 4.6 ( 7 • 1 ) 
28 3. 1 (5.4) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 5 37 47 
pH 4.1 5.3 
Rock and Debris (%) 0.3 0.9 
Sand (%) 71. 1 76.3 
Silt (%) 22.5 17.4 
Clay (%) 6.3 6.3 
Zn 5.3 30.7 
Cu 7.9 14.5 
Mg 24.0 39.0 
Mn 15.0 74.0 
Ca 145.0 88.0 
Na 115.0 75.0 
K 119.0 137.0 
Fe 38.0 50.0 
Pb 11.3 11.9 
Co 11. 1 12.8 
Cr 11.5 21. 1 
Ni 74.5 35.4 
p 248.0 250.0 
N 186.0 332.0 
B 4.6 11.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-12 
PHOTO NUMBER: KMS 34Al2 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 18 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies ~%) 
Picea glauca 0 
Picea mariana 24 
Populus tremuloides 20 
Salix spp. 28 
Betula papyrifera 28 
Ledum spp. 68 
Viburnum edule 08 

UNDERSTORY VEGETATION 

SJ2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Equisetum pratense 
Picea mariana 
Gramineae 
Betula papyrifera 
Geocaulon lividum 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)J em. (s.d.) measured 

0 0 0 
1120 (2460) 76.2 (31.3) 24 

560 (1220) 52.8 (11.6) 14 
1680 (3540) 67.7 (28.7) 25 
1280 (2880) 70. 1 (21.7) 25 

Frequency Canopy cover 
(%~ [ x( s. d.) J 

64 2.0 (2.5) 
04 0. 1 (0.5) 
72 3.0 (3.7) 
16 0.4 (0.9) 
08 0.3 (0.8) 

0 0.3 (0.8) 
52 1.3 ( 1. 3) 
08. 0.3 (0.8) 
08 0.6 (2.5) 
1 2 3.0(10.4) 
48 1.2 ( 1 • 3) 
80 2.0 (1.0) 
20 0.9 (2.6) 
96 9.8 (7.9) 
04 0. 1 (0.5) 
28 0.7 (1. 1) 
76 3.8 (6.3) 
52 4.3 (8.4) 
24 1.4 (3.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Watson Lake Rehab PLOT NUMBER: WL-12 
PHOTO NUMBER: KMS 34A12 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Watson Lake Crushing 
ASPECT: 18 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~:q 
Picea glauca 0 
Picea mariana 76 
Populus tremuloides 52 
Salix spp. 36 
Betula papyrifera 0 
Betula nana 44 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Picea mariana 
Gramineae 
Car ex spp. 
Populus tremuloides 
Salix spp. 
Betula nan a 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Solidago multiradiata 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. ~s.d.) measured 

0 0 0 
3684 (3080) 78.0 (32.5) 18 
5520 (7280) 65.4 (16.2) 25 
4000 (9400) 76.4 (16.5) 25 

0 0 0 

Frequency Canopy cover 
~:q [x~s.d.~] 

48 2.0 (3.4) 
12 0.7 (2.6) 
60 7.2(12.4) 
32 2.4 (4.6) 
04 0. 1 (0.5) 
04 0.5 (2.5) 
04 0. 1 (0.5) 
60 4.2 (6.9) 
44 1 •. l (1. 3) 
92 3.9 (3.9) 
20 1.3 (3.5) 
08 0.6 (0.5) 
96 17.6(22.0) 
12 0.3 (0.9) 
04 0.1 (0.5) 
60 1.5 ( l. 2) 
12 0.3 (0.8) 
72 3.8 (4.6) 
56 10.5(16.5) 
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~YSTERY CREEK ROAD 

The Mystery Creek Road is located within the 1947 burn. 
Like Slikok Lake, the Mystery Creek Road area has a long history 
of habitat management. Work began in 1960 when spruce was pulled 
out by hand in a 16 ha plot. In 1961 the refuge used D-7 
tractors with rakes and blades as attachments to reduce black 
spruce density. Habitat management continued through 1963 with a 
total of about 84 ha being managed in small blocks of up to 16 
ha. Fleco-roller choppers were used as attachments to tractors 
in 1963. During the winters of 1977 and 1978, 1740 ha were 
managed with LeTourneau tree crushers as a part of the tree 
crusher program. Of the stands we surveyed, two (2 and 11} were 
in the plot where spruce were pulled out by hand, six (4, 5, 8, 
9, 14, and 15} were in the areas managed in 1961 and 1962, two 
(18 and 19) were in the area managed by Fleco-roller choppers in 
1963, and the rest were in the 1947 burn. Stands 1, 2, 11, 12. 
13, 14, 17, and 18 were crushed in 1977. Those stands were 
surveyed again two and four years after crushing. 

Two blocks (800 m on a side) were managed by LeTourneau tree 
crushers during summer 1977 and winter 1978 to evaluate response 
of browse to summer and winter crushing. Stands 31-35 were 
located in the summer treatment and stands 36-40 were located in 
the winter treatment. Vegetation surveys were conducted prior to 
the treatments, but none were conducted post-treatment. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-01 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1947 Fire 
ASPECT: 336 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 152 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies pn 
Picea glauca 04 
Pice a mariana 60 
Populus tremuloides 08 
Salix spp. 0 
Betula papyrifera 04 
Ledum spp. 12 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d.)) em. ~s.d.) 

80 (400) 136.0 (0) 
2960 (3260) 83.9 (40.3) 

160 (520) 54.7 (22.1) 
0 0 

80 (400) 82.1 (51.9) 

Heights 
measured 

1 
25 
18 

0 
15 

Frequency Canopy cover 
SJ2ecies ~%2 [x~s.d.U 

Lycopodium spp. 96 4.0 (3.8) 
Sphagnum 68 4.7 (8.3) 
Picea mariana 04 0.2 (0.7) 
Gramineae 68 2.4 (2.3) 
Populus tremuloides 04 0.1 (0.5) 
Lupinus arcticus 04 0.2 (0.7) 
Epilobium angustifolium 36 1.1 (1. 3) 

Corn us canadensis 96 3.2 (2. 8) 
Ledum spp. 04 0.6 (2.5) 
Vaccinium spp. 04 0. 1 (0.5) 
Vaccinium vitis-idaea 100 11.8 (8.2) 
Cladonia spp. 96 3.2 ( 2. 8) 
Cladonia rangiferina 28 0.7 (1. 1) 
Peltigera spp. 28 2.3 (4.6) 
Debris 52 2. 1 ( 3. 4) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thickness (em) 7 14 27 
pH 4. 1 L3 
Rock and Debris (%) 1.9 23.9 
Sand (%) 64.4 78.8 
Silt (%) 28.1 17.4 
Clay (%) 7.5 3.9 
Zn 13.5 30.0 
Cu 13.7 12.9 
M& 89.0 96.0 
Mn 1. 0 2.0 
Ca 223.0 135.0 
Na 113.0 48.0 
X 166.0 203.0 
Fe 26.0 33.0 
Pb 2.2 <1.0 
Co 0. 1 0.3 
Cr 3.6 6.8 
Ni 39.9 4L9 
p 306.0 286.0 
N 203.0 486.0 
8 6.4 7.4 



293 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-01 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 336 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 

UNDERSTORY VEGETATION 

seecies 
Lycopodium app. 
Sphagnum 
Picea mariana 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

~%~ 
0 

44 
20 
04 
08 
16 

Stems/ha 
[x~s.d.)) 

0 
1200 (1520) 

560 (1360) 
160 (800) 
320 (1240) 

Frequency 
(%) 

56 
52 

0 
72 
28 
24 
92 

0 
100 

84 
04 
24 

Height in Heights 
em. ~s.d.~ measured 

0 
61.5 
56.1 
62.6 
61.3 

0 
(24.3) 25 
(15.0) 25 
(13.4) 25 
(18.7) 25 

Canopy cover 
(x(s.d.)] 
1.4 (1.3) 
1.3 (1.3) 
2.0(10.0) 
2.0 (1.0) 

13.2(29.7) 
0.6 (1.1) 
3.5 (3.5) 
0.1 (0.5) 

14.1(16.0) 
2.1 (0.9) 
0.1 (0.5) 
2.2 (4.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-01 
PHOTO NUMBER: KMS 36All TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 336 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies 
Pice a glauca 
Picea·mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Picea glauca 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

(%~ 
0 

56 
24 

8 
12 

Stems/ha 
[x~s.d.~J 

0 
1760 (2100) 
1040 (2390) 

160 (560) 
400 (1280) 

Frequency 
(%) 

84 
16 
88 
56 
56 
96 

8 
100 

92 
16 
36 
52 

Height in Heights 
em. 

0 
61.5 
60.4 
64.3 
66.5 

(s.d.~ measured 
0 

(18.9) 1 1 
(20.9) 18 
(18.5) 25 
(24.5) 17 

Canopy cover 
[x(s.d.)J 
2.1 (0.9) 
2.3 (6.7) 
8.7(14.0) 
6.4(11.6) 
1.4 (1.3) 
5.9 (6.7) 
0.2 (0.7) 

15.4(12.5) 
5.2 (6.7) 
0.4 (0.9) 
2.0 (6.0) 
6.8(14.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-02 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1960 Handpulled Mystery Creek Road 
ASPECT: 180 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S(!ecies p:) 
Pice~ glauca 0 
Picea mariana 72 
Populus tremuloides 08 
Salix spp. 04 
Betula papyrifera 04 
Ledum spp. 08 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

S(!ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2J em. ~s.d-2 measured 

0 0 0 
3600 (3500) 97.2 (50.3) 25 

400 (2000) 59.4 (31.4) 16 
800 (4400) 78.9 (27.3) 14 

80 (400) 94.5 (23.4) 11 

Frequency Canopy cover 
~:q [x~s.d.)] 
96 6. 0. ( 5. 0) 
36 2.1- ( 4. 1) 
04 0.6 (2.5) 
64 2.0 ( 1. 0) 
04 0. 1 (0.5) 
28 0.7 ( 1 • 1 ) 
96 2.4 (0.5) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 

100 10.8 (5.9) 
96 5.9 (6.7) 
20 0.5 ( 1 • 0) 
16 1.9 ( 6. 4) 
24 0.6 ( 1. 1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 2 16 22 
pH 4.0 5.0 
Rock and Debris (%) 1. 6 29.7 
Sand (%) 53.0 78.6 
Silt (%) 35.9 16.3 
Clay (%) 11. 1 5.2 
Zn 7.3 39.8 
Cu 5.9 16.7 
Mg 89.0 97.0 
Mn 0.2 2.0 
Ca 28.0 160.0 
Na 265.0 37.0 
K 91.0 166.0 
Fe 26.0 34.0 
Pb 1.6 <1.0 
Co 0.2 0.4 
Cr 1.7 7.6 
Ni 37.7 39.7 
p 276.0 177.0 
N 173.0 490.0 
B 7.4 5.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-02 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 180 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHilUB/SAPLING SURVEY 
Frequency 

seecies ~%~ 
Picea glauca 0 
Picea mariana 04 
Populus tremuloides 04 
Salix spp. 04 
Betula papyrifera 04 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Pice a mariana 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)J em. ~s.d.~ measured 

0 0 0 
1440 (2120) 52.2 (8.9) 25 

80 (400) 55.9 (16.4) 9 
160 (800) 61.5 (13.6) 25 
320 (1600) 70.5 (24.9) 8 

Frequency Canopy cover 
~%) [x,s.d-2] 

04 0. 1 (0.5) 
16 1.2 (3.5) 
48 1.2 ( 1. 3) 
16 1.6 (4.1) 
24 0.6 (1 0 1 ) 
88 2.2 (0.8) 
04 0.5 (2.5) 
96 8.2 (8.2) 
36 1.7 (3.4) 
20 1.7 ( 4. 1) 
20 1.7 ( 4. 1) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-02 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 180 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

• 
BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 

Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies p;~ 
Picea glauca 0 
Picea·mariana 28 
Populus tremuloides 24 
Salix spp. 80 
Betula papyrifera 4 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Picea mariana 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.U em. , •• d.2 measured 

0 0 0 
880 (1640) 54.3 (15.6) 7 

1120 (2520) 54.2 (15.3) 23 
560 (1360) 64.9 (20.8) 20 

80 (400) 56.3 (25.2) 1 1 

Frequency Canopy cover 
p:~ [x~s.d.~) 

92 3.2 (3.6) 
8 0.6 (2.5) 

92 7.9(12.0) 
32 2.4 (4.6) 
68 1.7 (1. 2) 
88 2.2 (0.8) 

8 0.2 (0.7) 
4 0. 1 (0.5) 

100 5.1 (6.4) 
8 0.2 (0.7) 

92 3.4 (3.5) 
8 0.2 (0.7) 

24 0.6 ( 1. ~) 
68 8.5(15.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-03 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1947 Fire 
ASPECT: 323 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 12 
Picea mariana 60 
Populus tremuloides 04 
Salix spp. 12 
Betula papyrifera 0 
Ledum spp. 20 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

Stems/ha 
(x(a.d.)) 
200 (660) 

2200 (2140) 
200 (1200) 

1200 (3720) 
0 

Height in 
em. (s.d.) 
82.0 (31.1) 

109.1 (73.4) 
65.4 (28.5) 
74.1 (20.5) 

0 

Heights 
measured 

4 
25 
11 
14 

0 

Frequency Canopy cover 
Species o:~ [x~s.d.~] 

Lycopodium spp. 96 8.7(10.0) 
Sphagnum 44 2.2 (5.9) 
Gramineae 84 3.3 (2.8) 
Lupinus arcticus 04 0. 1 (0.5) 
Epilobium angustifolium 44 1 • 1 ( 1. 3) 
Cornus canadensis 92 0. 1 (2.9) 
Vaccinium vitis-idaea 96 8.6 (8.1) 
Cladonia app. 96 4.0 (3.8) 
Cladonia rangiferina 12 O.:l (0.8) 
Peltigera spp. 12 1.1 (3.5) 
Debris 20 0.5 (1. 0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 18 30 
pH 4.3 5.2 
Rock and Debris (%) 0.7 3.8 
Sand (%) 62.9 74.4 
Silt (%) 30.2 20.8 
Clay (%) 6.9 4.7 
Zn 5.8 28.9 
Cu 9.0 13.0 
Mg 85.0 97.0 
Mn 0. 1 1.0 
Ca 154.0 145.0 
Na 77.0 38.0 
K 99.0 130.0 
Fe 24.0 34.0 
Pb 11.2 1.7 
Co 0.1 0.4 
Cr 0.8 5.9 
Ni 39.2 39.6 
p 310.0 486.0 
N 376.0 483.0 
B 8.3 3.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-03 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1947 Fire 
ASPECT: 323 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 

UNDERSTORY VEGETATION 

s2ecies 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

~%2 
0 

52 
16 
12 

0 

Stems/ha 
[x~s.d.)] 

0 
2640 (4367) 

640 (2400) 
640 (3800) 

0 

Frequency 
(%) 

52 
24 
88 

0 
36 
40 

100 
100 

56 
8 

12 
88 

Height in Heights 
em. (s.d.) measured 

0 
57.8 
60.4 
82.2 

0 

0 
(15.1) 13 
(19.1) 20 
(15.2) 20 

0 

Canopy cover 
[ x( s. d. 2] 
1.3 (1.3) 
1.0 (2.6) 
6.1(11.0) 
0.1 (0.5) 
2.6 (6.7) 
1.0 (1.2) 
3.3 (2.8) 

11.5(12.8) 
2.2 (3.3) 
0.2 (0.7) 
0.3 (0.8) 

21.9(25.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-04 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1962 Mystery Creek Road 
ASPECT: 323 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea.mariana 48 
Populus tremuloides 0 
Salix epp. 04 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d.)J em. ~s.d.) 

0 0 
3120 (3360) 87.3 (50.6) 

0 0 
400 (2000) 61.4 (14.7) 

0 0 

Heights 
measured 

0 
25 

0 
19 

0 

Frequency Canopy cover 
seecies ~%) ( X ( S • d • ~ ] 

Lycopodium spp. 92 2.3 (0.7) 
Sphagnum 60 3.0 (6.2) 
Gramineae 72 2.5 (2.3) 
Lupinus arcticus 12 0.7 (2.6) 
Epilobium angustifolium 12 0.7 ( 1. 1) 
Cornua canadensis 88 3.4 (3.5) 
Vaccinium vitis-idaea 100 11.5 (7.0) 
Cladonia spp. 88 2.6 (2.2) 
Cladonia rangiferina 24 1. 0 (2.6) 
Peltigera spp. 24 0.6 ( 1. l) 
Debris 56 5.8 (8.1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 5 15 27 
pH 4. 1 5 • 1 
B.ock and Debris (%) 0.2 s.8 
Sand (%) 66.1 74.5 
Silt (%) 25.7 20.0 
Clay (%) 8.2 5.5 
Zn 11.6 14.3 
Cu 1 5 • 1 8.8 
Mg 89.0 94.0 
Mn 1.0 1.0 
Ca 118.0 52.0 
Na 178.0 65.0 
K 201.0 78.0 
Fe 26.0 36.0 
Pb 11.7 2.0 
Co <O. 1 0.3 
Cr 1.5 4.4 
Ni 50.6 33.6 
p 763.0 286.0 
N 593.0 683.0 
B 4.3 7.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-05 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1962 Mystery Creek Road 
ASPECT: 312 degrees ELEVATION: 168 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (?.) 

Picea glauca 0 
Picea·mariana 92 
Populus tremuloides 88 
Salix spp. 0 
Betula papyrifera 16 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x~s.d.)] em. (s.d.) 

0 0 
7600 (6600) 113.6 (69.0) 

10400 (7420) 95.7 (49.6) 
0 0 

400 (1 000) 81.7 (40.0) 

Heights 
measured 

0 
25 
25 

0 
12 

Frequency Canopy cover 
S2ecies (%~ [x~s.d.l) 

Lycopodium spp. 84 2.1 (0.9) 
Sphagnum 40 1.0 ( 1. 2) 
Pice a mariana 04 0.1 (0.5) 
Gramineae 76 2.5 (0) 
Populus tremuloidea 20 0.6 ( 1.1) 
Lupinus arcticus 08 0.2 (0.7) 
Epilobium angustifolium 48 1.4 (1. 3) 
Corn us canadensis 100 4.9 (4.4) 
Vaccinium vitis-idaea 100 14.5 (7.4) 
Cladonia spp. 72 3.5 (3.4) 
Cladonia rangiferina 24 0.6 (1.1) 
Peltigera spp. 28 0.7 ( 1. 1) 
Debris 48 3.6 ( 5. 2) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 23 37 
pH 4. 1 5. 1 
Jtock. and Debris (%) 0.3 9. 1 
Sand (%) 53.5 76.1 
Silt ( %) 36.0 19.9 
Clay (%) 10.6 4.0 
Zn 7.8 38.6 
Cu 7.8 14.0 
Mg 89.0 97.0 
Mn 0. 1 2.0 
Ca 562.0 137.0 
Na 73.0 35.0 
K 175.0 144.0 
Fe 25.0 34.0 
Pb 8.9 < 1. 0 
Co <O. l 0.4 
Cr 1.5 7.4 
Ni 46.6 84.3 
p 444.0 138.0 
N 302.0 348.0 
8 4.3 8.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-06 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 312 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 168 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies '%) 
Picea glauca 0 
Picea mariana 60 
Populus tremuloides 84 
Salix spp. 04 
Betula papyrifera 08 
Ledum spp. 08 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x,s.d.)J em. (s.d.) 

0 0 
2560 (3020) 115.9 (64.1) 
7680 (8340) 63.5 (18.9) 

640 (3200) 61.7 ( 1 • 2) 
240 (860) 71.0 (16.9) 

Heights 
measured 

0 
24 
25 

3 
7 

Frequency Canopy cover 
s2ecies '%) ( X ' S • d • ) } 

Lycopodium spp. 100 3.3 (2.8) 
Sphagnum 24 1.7 (6.0) 
Picea mariana 0 1.3 (6.0) 
Gramineae 72 1.8 (1 • 1 ) 
Populus tremuloides 08 1.6 (4.1) 
Lup1nus arct1cus 12 0.7 (2.6) 
Epilobium angustifolium 44 1.2 ( 1. 3) 
Cornus canadensis 96 4.8 (4.4) 
Vaccinium vitis-idaea 100 15.8 (9.7) 
Cladonia spp. 76 3.2 (3.6) 
Cladonia rangiferina 24 0.6 ( 1. 1) 
Peltigera spp. 04 0. l (0.5) 
Debris 04 0. 1 (0.5) 



SOIL SURVEY: 

Dep~h ~0 

"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 15 24 
pH 4.3 5. 1 
llock and Debris (%) 21.9 0.9 
Sand (%) 76.8 62.0 
Sil~ (%) 19.2 29.6 
Clay (%) 4.0 8.4 
Zn 1.3 36.2 
Cu 9. 1 11.8 
Mg 80.0 97.0 
Mn t 3.0 
Ca 130.0 165.0 
Na 88.0 23.0 
K 85.0 137.0 
Fe 25.0 33.0 
Pb 4.4 <1.0 
Co <O. 1 0.3 
Cr 0.8 7.0 
Ni 30.5 37.5 
p 382.0 157.0 
N 403.0 468.0 
8 5.8 4.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-07 
PHOTO NUMBER: KMS 36Al1 TYPE: Seral Aspen-Birch 
DISTURBANCE: 1947 Fire 
ASPECT: 292 degrees ELEVATION: 168 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies pq 
Picea glauca 04 
Picea·mariana 44 
Populus tremuloides 80 
Salix spp. 12 
Betula papyrifera 56 
Ledum spp. 44 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gra•ineae 
Populus tre•uloides 
Salix spp. 
Betula papyrifera 
Lupinus arcticus 
Epilobium angust:ifolium 
Cor nus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)J em. ~s.d.) measured 

80 (400) 141.5 (56.5) 6 
1200 (1400) 18.0 (58.8) 22 
9400(11440) 76.4 (33.1) 25 

600 (1560) 67.9 (20.2) 7 
3400 (4740) 76.3 (27.6) 24 

Frequency Canopy cover 
p:~ [x~s.d.l] 
99 2.5 (0) 
24 1.0 (2.6) 
04 0.5 (2.5) 
50 2. 1 (2.7) 
04 0. 1 (0.5) 

0 0.1 (0.5) 
04 0.2 (0.7) 
12 0.8 (2.6) 
32 1.5 (2.6) 

100 6. 1 (4.9) 
04 0.3 (0.8) 
92 10.8 (8.8) 

100 4.1 (3.() 
40 1.0 ( 1 • 2) 
32 1. 2 (2.6) 
20 0.9 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 3 14 23 
pH 4.5 5.4 
Rock and Debris (%) o.s 3.7 
Sand (%) 63.5 69.9 
Silt (%) 28.8 23.8 
Clay (%) 7.7 6.3 
Zn 4.6 27.8 
Cu 4.6 7.3 
Mg 73.0 96.0 
Mn 0. 1 1.0 
Ca 57.0 147.0 
Na 49.0 23.0 
K 86.0 95.0 
Fe 23.0 30.0 
Pb 5.3 1 • 1 
Co t 0.3 
Cr <0.1 4.3 
Ni 37.5 ss.o 
p 582.0 843.0 
N 407.0 453.0 
8 3.6 s.o 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-08 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Aspen 
DISTURBANCE: 1962 Mystery Creek Road 
ASPECT: 303 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (i.~ 
Picea glauca 08 
Picea·mariana 16 
Populus tremuloides 88 
Salix spp. 0 
Betula papyrifera 36 
Ledum spp. 44 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Lupinus arc:ticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~J em. (s.d.~ measured 

160 (520) 133.5 (58.0) 10 
560 (1340) 150.8 (71.3) 16 

18320(16860) 72.6 (31.0) 25 
0 0 0 

1920 (3340) 74.3 (27.2) 21 

Frequency Canopy cover 
~%~ [x~s.d.~] 
80 2.4 (2.3) 
28 1.1 (2.6) 
48 2.6 (3.2) 
16 0.5 (1.0) 
08 0.6 (2.5) 
12 0.4 (0.9) 
32 1.0 ( 1. 2) 
92 2.7 ( 2. 1) 
04 0.4 (0.9) 

100 13.5(10.4) 
76 1 • 9 ( 1. 1) 
20 0.5 (1.0) 
20 0.9 (2.~) 
24 0.6 ( 1. 1) 



SOIL SURVEY: 

Depth to 
"A" Hori:ton "B" Hori:ton "C" Hori:ton 

Thickness (em) 4 19 30 
pH 4.2 5.8 
Rock and Debris (%) 0.8 27.6 
Sand (%) 68.4 77.4 
Silt (%) 24.3 17.5 
Clay (%) 7.3 5. 1 
Zn 6.7 52.6 
Cu 6.3 17.3 
Mg 75.0 97.0 
Mn 1.0 4.0 
Ca 80.0 264.0 
Na 73.0 36.0 
J( 123.0 144.0 
Fe 25.0 36.0 
Pb <1.0 5.6 
Co 0. 1 0.4 
Cr 0.6 9.2 
Ni 66.0 39.5 
p 983.0 145.0 
N 300.0 734.0 
B 3.8 10.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-09 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Aspen 
DISTURBANCE: 1962 Mystery Creek Road 
ASPECT: 303 degrees ELEVATION: 152 •eters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S[!ecies oq 
Picea glauca 12 
Picea-mariana 12 
Populus tremuloides 96 
Salix spp. 04 
Betula papyrifera 20 
Ledum spp. 20 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium an8UStifolium 
Cornua canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2] em. ~s.d. ~ measured 
240 (660) 117.4 (61.7) 17 
400 (1140) 162.3(100.8) 13 

19400(13940) 66.1 (27.5) 25 
200 (800) 65.7 (21.5) 12 

1200 (3740) 70.5 (38.5) 13 

Frequency Canopy cover 
!:q [x(s.d.~J 
92 2.3 (0.7) 
12 0.3 (0.8) 
80 2.2 (0.8) 
16 0.6 ( 1. 1) 
12 0.8 (2.0) 
36 1.1 ( 1 • 3) 
96 3.2 (2.8) 
04 1.0 (3.5) 
04 0.1 (0.5) 
92 10.0 ( 9. 1) 

100 3.3 (2.8) 
28 1.1 ( 1 • 3) 
52 2.8 (6.2) 
40 2.2 (4.()) 

\ 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 5 13 26 
pH 4.2 5.3 
Rock and Debris (%) 1.8 17. 2. 
Sand (%) 59.7 76.3 
Silt (%) 30.4 19.3 
Clay (%) 9.9 4.5 
Zn 9.2 33.6 
Cu 7.0 13.4 
Mg 86.0 97.0 
Mn 0.2. 3.0 
Ca 89.0 120.0 
Na 56.0 27.0 
K 89.0 116.0 
Fe 27.0 35.0 
Pb <1.0 6.3 
Co <0.1 0.3 
Cr 1.2 9.4 
Ni 48.6 66.2 
p 384.0 204.0 
N 487.0 564.0 
B 5.0 9.5 

I 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab 
PHOTO NUMBER: RMS 36A11 TYPE: Seral Aspen 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: MCR-10 

ASPECT: 317 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 15 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ec1es cq 
Picea .glauca 20 
Picea mariana 28 
Populus tremuloides 88 
Salix spp. 0 
Betula papyrifera 08 
Empetrum nigrum 20 
Ledum spp. 35 

UNDERSTORY VEGETATION 

s2ec1es 
Lycopodium spp. 
Sphagnum 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.ll em. ~s.d.) measured 

560 (1200) 118.2 (41.0) 9 
980 (2000) 173.4 (85.9) 18 

13280 (8920) 84.3 (28.2) 25 
0 0 0 

240 (860) 79.9 (30.7) 7 

Frequency Canopy cover 
~%) [x~s.d.)] 
92 2.7 (2.2) 
44 3.0 (6.6) 
88 3.0 (3.0) 
04 0.3 (0.8) 
08 O.l (0.8) 
24 1.2 (2.6) 
96 6.8 (5.2) 
04 0.5 ( 2. 5) 
04 0. 1 (0.5) 

100 1 5. 5 (8.9) 
80 0.5 (2.5) 
32 0.8 ( 1 • 2) 
20 1.3 (3.~) 

28 0.7 ( 1. 1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 19 26 
pH 4.3 5.2 
Rock and Debris (%) 0.2 23.2 
Sand (%) 64.0 73.1 
Silt (%) 28.6 22.0 
Clay (%) 7.5 4.9 
Zn 6.7 43.3 
Cu 15.7 17.2 
Mg 35.0 97.0 
Mn 20.0 4.0 
Ca 288.0 174.0 
Na 99.0 40.0 
K 140.0 161.0 
Fe 24.0 34.0 
Pb 10.2 6.1 
Co 12. 1 0.4 
Cr 15.0 8.5 
N1 36.7 48.5 
p 386.0 306.0 
N 305.0 400.0 
8 7.5 4.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-11 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce Browse 
DISTURBANCE: 1960 Handpulled Mystery Creek Road 
ASPECT: 341 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~?.) 
Picea glauca 0 
Picea mariana 68 
Populus tremuloides 40 
Salix spp. 08 
Betula papyrifera 0 
Empetrum nigrum 04 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[ x( s. d.) l em. (s.d.) 

0 0 
3280 (3540) 87.3 (33.4) 
2000 (3260) 7 1 • 1 (20.7) 

480 (1660) 77.6 (27.3) 
0 0 

Heights 
measur~d 

0 
25 
25 
20 

0 

Frequency Canopy cover 
seecies (%~ [x(s.d.~] 

Lycopodium spp. 84 2.1 (0.9) 
Sphagnum 36 1.3 (2.6) 
Gramineae 100 2.5 (0) 
Populus tremuloides 04 0. 1 (0.5) 
Lupinus arcticus 04 0.1 (0.5) 
Epilobium angustifolium 44 1.3 ( 1. 3) 
Corn us canadensis 92 2.7 (2.2) 
Vaccinium vitis-idaea 100 12.3 ( 6. 5) 
Pedicular is labradorica 04 0.1 (0.5) 
Cladonia spp. 96 3.2 (2.8) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 68 1.6 (3.5) 
Debris 16 1.2 (3.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 30 41 
pH 4. 1 5. 1 
Rock and Debris (%) 2.0 7.5 
Sand (%) 64.7 72.9 
Silt (%) 28.0 21.3 
Clay (%) 7.3 5.9 
Zn 9.5 30.5 
Cu 15.4 12.8 
Mg 87.0 96.0 
Mn 0.2 3.0 
Ca 111.0 74.0 
Na 134.0 50.0 
K 204.0 108.0 
Fe 26.0 32.0 
Pb 4.8 <1.0 
Co <O. 1 0.4 
Cr 1.7 6.2 
Ni 39.4 30.4 
p 165.0 253.0 
N 473.0 382.0 
B 8.4 10.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-11 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 341 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%) 
Picea glauca 0 
Picea·mariana 48 
Populus tremuloides 36 
Salix spp. 24 
Betula papyrifera 04 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x~s.d.)J em. ~s.d.) 

0 0 
1840 (2760) 71.0 (25.3) 
1000 (3260) 56.2 (11.2) 
3520 (8740) 69.4 (23.0) 

80 (400) 61.9 (11.8) 

Heights 
measured 

0 
25 
25 
25 

7 

Frequency Canopy cover 
seecies ~%) [x~s.d.~) 

Sphagnum 08 1. 0 (3.5) 
Pice a mariana 12 0.7 ( 2. 6) 
Graaineae 88 2.2 (0.8) 
Populus tremuloides 08 0.2 (0.7) 
Lupinus arctic:us 04 0.1 (0.5) 
Epilobium angustifolium 72 2.2 (2.4) 
Cornua canadensis 92 4.0 (3.8) 
Vaccinium spp. 04 0. 1 (0.5) 
Vaccinium vitis-idaea 96 13.8(10.3) 
Erigeron acris 04 0. 1 (0.5) 
Cladonia spp. 20 1.3 (3.5) 
Peltigera spp. 12 1 • 5 ( 4. 1) 
Debris 24 2.2 (4.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-11 
PHOTO NUMBER: 36A11 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 341 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ!ecies ~%~ 
Picea glauca 0 
Picea mariana 72 
Populus tremuloides 32 
Salix spp. 08 
Betula papyrifera 08 

UNDERSTORY VEGETATION 

s2ecies 
Sphagnum 
Picea glauca 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
EpilobiuWI angustifolium 
Cornus canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Debris 

Stems/ha Height in Heights 
[x~s.d.U em. (s.d.) measured 

0 0 0 
3520 (3220) 64.2 (32.5) 17 
2000 (880) 64.0 (21.2) 25 

320 (1240) 74.6 (29.1) 25 
240 (880) 70.1 (21.7) 14 

Frequency Canopy cover 
~r.~ [x~s.d.~] 

24 0.6 ( 1.1) 
04 0. 1 (0.5) 
20 2.0 (6.4) 
84 5.8(10.0) 
08 0.2 (0.7) 
36 3.2(10.1) 
44 1 • 1 ( 1. 3) 
96 3.4 (3.5) 
04 0. l (0.5) 
04 0. 1 (0.5) 

100 19.3(20.2) 
76 4.6 (6.7) 
08 0.2 (0.7) 
84 11.9(16.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-12 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 341 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 152 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies (~0 

Picea glauca 0 
Picea mariana 99 
Populus tremuloides 48 
Salix spp. 12 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

s2ec1es 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ x( s. d.) J em. (s.d.) measured 

0 0 0 
11200 (5460) 1 1 5 • 5 (75.0) 25 

1360 (lC.OO) 79.6 (56.4) 23 
880 (3000) 61.5 (27.5) 1 1 

0 0 0 

Frequency Canopy cover 
~%) [X~ S.d.)) 
76 2.7 ( 3 • 1 ) 
68 4.0 (6.6) 
12 0.8 (2.6) 
76 1.9 ( 1. 1) 
04 0.2 (0.7) 
48 1.2 ( 1 • 3) 
96 3.6 ( 3. 4) 
99 10.7 (7.4) 
24 1 • 1 ( 2. 6) 
96 4.0 (3.8) 
72 0.7 ( 1. 1) 
36 1.3 (2.6) 
04 0.5 ( 2. ~) 



SOIL SURVEY:-

Dep~h ~0 

"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 15 26 
pH 3.9 4.9 
Rock and Debris (%) 1.7 5.6 
Sand (%) 51.1 74.0 
Silt (%) 38.4 19.6 
Clay (%) 10.5 6.5 
Zn 8.0 15.4 
Cu 14.8 6.4 
Mg 82.0 95.0 
Mn 1.0 1. 0 
Ca 83.0 41.0 
Na 76.0 31.0 
K 124.0 66.0 
Fe 26.0 33.0 
Pb <1.0 4.2 
Co <0.1 t 

Cr 0.9 4.5 
Ni 38.2 75.4 
p 385.0 176.0 
N 374.0 264.0 
8 15.4 7.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-12 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 341 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ledum spp. 

UNDERSTORY VEGETATION 

SJ2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

(%) 
0 

76 
64 
20 

0 
08 

Stems/ha 
(X~ S.d.)) 

0 
3390 (4020) 
3680 (3540) 
1840 (4560) 

0 

Frequency 
(%) 

16 
24 
24 
60 
12 
04 
52 
92 
04 
88 
40 
04 
24 

Height in Heights 
em. ~s.d.~ measured 

0 
67.2 
60.0 
58.9 

0 

0 
(21.7) 25 
(18.2) 25 
(17.2) 25 

0 

Canopy cover 
[x(s.d.)] 
0.8 (2.6) 
2.9 (7.0) 
4.7(10.7) 
1.5 (1.2) 
0.4 (0.9) 
0.1 (0.5) 
1.3 (1.3) 
2.3 (0.7) 
0.1 (0.5) 

18.6(17.7) 
2.6 (4.5) 
5.7(14.3) 
3.7 (7.5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-12 
PHOTO NUMBER: KMS 36Al1 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Mystey Creek Crushing 
ASPECT: 341 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 0 
Picea mariana 88 
Populus tremuloides 36 
Salix spp. 12 
Betula papyrifera 04 

UNDERSTORY VEGETATION 

s2ecies 
Sphagnum 
Picea mariana 
Gramineae 
Salix spp. 
Lupinus arcticu• 
Epilobium angustifolium 
Cornua canadensis 
Vaccinium vitia-idaea 
Cladonia app. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.2] em. (s.d.~ measured 

0 0 0 
4160 (3860) 60.6 (18.9) 20 
1680 (2680) 60.2 (19.6) 25 

720 (2820) 77.6 (20.3) 17 
240 (1200) 78.9 (28.1) 15 

Frequency Canopy cover 
~%~ [X~ s. d.~ I 

24 0.6 ( 1. 1) 
20 5.1(14.0) 
76 s.o (8.1) 
04 0. 1 (0.5) 
36 6.0(15.0) 
40 1.0 ( 1. 2) 
96 4.3 ( 6. 1 ) 

100 1 1 • 6 ( 1 4 • 7 ) 
68 2.? (3.8) 
16 0.4 (0.9) 
04 0. 1 (0.5) 
56 10.1(15.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-13 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 307 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 152 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S~;!ecies co 
Picea glauca 0 
Picea mariana 96 
Populus tremuloides 64 
Salix spp. 04 
Betula papyrifera 04 

UNDERSTORY VEGETATION 

Stems/ha Height in 
(x(s.d.)J em. (s.d.) 

0 0 
9360 (7880) 101.3 (74.4) 
4080 (4620) 60.4 (28.5) 

400 (2000) 68.0 (21.6) 
80 (400) 50.0 (0) 

Heights 
measured 

0 
25 
25 
13 

1 

Frequency Canopy cover 
seecies ~?.) (X~ S • d • 2) 

Lycopodium spp. 92 2.7 (2.2) 
Sphagnum 80 7.4(14.7) 
Picea mariana 16 1.8 ( 4. 1) 
Gramineae 84 2.5 (0) 
Populus tremuloides 04 0.1 (0.5) 
Lupinus arcticus 08 0.3 (0.8) 
Epilobium angustifolium 52 1.5 ( 1. 2) 
Cor nus canadensis 100 4.4 (4.2) 
Vaccinium vitis-idaea 100 12.9 (8.7) 
Pedicularis labradorica 20 0.9 ( 2. 6) 
Cladonia spp. 100 2. 5 ( 0) 
Cladonia rangiferina 24 0.6 ( 1. 1) 
Peltigera spp. 60 5. 1 (7.2) 
Debris 36 2 • 1 ( 4. 1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thickne•• (clll) 3 24 32 
pH 4.3 5.2 
Rock and Debri• (%) 0.8 18.8 
Sand (%) 73.1 73.9 
Silt (%) 20.2 19.8 
Clay (%) 6.7 6.3 
Zn 8.2 30.2 
Cu 8.6 12.5 
Mg 88.0 96.0 
Mn 0.3 2.0 
Ca 47.0 104.0 
Na 53.0 64.0 
K 84.0 131.0 
Fe 27.0 33.0 
Pb 0.7 <1.0 
Co <0.1 t 

Cr 1.3 6.4 
Ni 42.1 85.3 
p 372.0 184.0 
N 583.0 265.0 
8 7.4 6.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-13 
PHOTO NUMBER: KMS 36Al1 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 307 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Seecies (%~ 
Picea glauca 0 
Picea'mariana 64 
Populus tremuloides 68 
Salix spp. 20 
Betula papyrifera 0 
Betula nan a 04 
Ledum spp. 08 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x~s.d.)] em. (s.d.) 

0 0 
3280 (3780) 68.9 (29.9) 
2560 (2680) 54.0 (15.1) 
1680 (4920) 51.2 (18.7) 

0 0 

Heights 
measured 

0 
25 
25 
25 

0 

Frequency Canopy cover 
Seecies ~:q [x(s.d.~] 

Lycopodium spp. 72 2.2 (2.4) 
Lycopodium annotinum 04 0. 1 (0.5) 
Sphagnum 48 6.0 (6.4) 
Picea mariana 08 0.7 ( 1. 1) 
Gramineae 68 1.8 ( 1. 1) 

Populus tremuloides 08 1 • 1 (2.6) 
Lupinus arcticus 16 0.8 (2.6) 
Epilobium angustifolium 64 1.7 ( 1. 2) 
Cornus canadensis 100 4.9 (4.4) 
Pyrola secunda 04 0. 1 (0.5) 
Arctostaphylos uva-ursi 04 0. 1 (0.5) 
Vaccinium vitis-idaea 100 10.3 (7.6) 
Pedicularis labradorica 32 0.9 ( 1.2) 
Cladonia spp. 96 9.2(10.2) 
Cladonia rangiferina 36 0.9 ( 1 • 2) 
Peltigera spp. 64 1 • 6 ( 1. 2) 
Debris 44 6.1 ( 9. 1) 



315 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-13 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Browse 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 307 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies ~%2 
Picea glauca 0 
Picea mariana 76 
Populus tremuloides 56 
Salix spp. 12 
Betula papyrifera 12 

UNDERSTORY VEGETATION 

SJ2eCies 
Sphagnum 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rangier ina 
Debris 

Stems/ha Height in Heights 
[x~s.d.)J em. ~·-d-2 measured 

0 0 0 
4080 (3540) 66.7 (26.2) 19 
6480(10380) 56.9 (20.7) 25 

480 (1440) 75.7 (29.9) 25 
480 (1660) 61.8 (26.5) 12 

Frequency Canopy cover 
co [x(s.d.2J 

44 4.1(11.3) 
92 5.4 (9.9) 
12 0.3 (0.8) 
32 5.8(18.7) 
60 1 • 5 ( 1. 2) 
96 4.0 (3.8) 

04 1.2 (6.0) 
04 0.5 ( 2. 5) 

100 15.4(19.1) 
16 1.5 (6.0) 
72 6.8(11.4) 
24 0.9 (2.6) 
72 9.8(14.8) 



316 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-14 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1962 Mystery Creek Road 
ASPECT: 307 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Seecies ~%2 
Picea glauca 0 
Picea·mariana 84 
Populus tremuloides 84 
Salix spp. 12 
Betula papyrifera 12 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d-2! em. (s.d.) 

0 0 
9040 (9080) 97.3 (58.3) 
6800 (5320) 73.0 (23.3) 

560 (1760) 64.8 (19.3) 
560 (1560) 66.8 (27.0) 

Heights 
measured 

0 
25 
25 
16 
12 

Frequency Canopy cover 
Seecies ~%) [x(s.d.)] 

Lycopodium spp. 84 2.1 (0.9) 
Sphagnum 48 3.5(10.0) 
Picea mariana 04 0. 1 (0.5) 
Gramineae 80 2.2 (0.8) 
Lupinus arcticus 08 1. 0 (3.5) 
Epilobium angustifolium 36 1. 3 (1. 3) 
Cor nus canadensis 96 4.0 (3.8) 
Vaccinium vitis-idaea 96 12.5 (7.8) 
Pedicularis labradorica 48 1.2 ( 1 • 3) 
Cladonia spp. 76 2.7 ( 3. 1) 
Cladonia rangiferina 16 o ... (0.9) 
Peltigera spp. 52 2.9 (4.4) 
Debris 48 3.5 (6.8) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C'' Horizon 

Thickness (em) 6 21 37 
pH 4.7 5.5 
Rock and Debris (%) 0.6 13.7 
Sand (%) 61.7 75.7 
Silt (%) 28.9 20.6 
Clay (%) 9.4 3.7 
Zn 11.1 27.7 
Cu 14.7 11.5 
Mg 92.0 97.0 
Mn 1. 0 1.0 
Ca 350.0 139.0 
Na 98.0 30.0 
K 115.0 113 .o 
Fe 30.0 34.0 
Pb 3.5 2.8 
Co t <0.1 
Cr 3.8 7.1 
Ni 36.5 102.5 
p 673.0 193.0 
N 583.0 493.0 
8 6.5 17.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-14 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 307 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ:!ecies cq 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 20 
Salix spp. 12 
Betula papyrifera 08 
Betula nan a 04 
Ledum spp. 12 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Ep1lob1um angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rang1ferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.~J em. ~s.d.~ measured 

0 0 0 
4720 (4500) 56.3 (15.5) 25 
5840 (5060) 49.8 (11.5) 25 

720 (2500) 65.3 (22.4) 25 
240 (860) 62.5 (13.4) 22 

Frequency Canopy cover 
~4) [x~s.d.~] 

76 2.3 (2.4) 
56 2.9 (6.2) 
20 3.0(10.1) 
92 2.4 (0.5) 
24 1.1 (2.6) 

0 0. 1 (0.5) 
60 1.7 (1. 2) 
96 4.4 (4.2) 

100 10.5 (9.8) 
36 0.6 ( 1. 1) 
84 10.0(13.4) 
08 0.2 (0.7) 
60 4.5 (8.4) 
40 4.9(10.6) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-14 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 307 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%~ 
Picea glauca 0 
Picea mariana 72 
Populus tremuloides 12 
Salix spp. 16 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Picea mariana 
Gramineae 
Carex spp. 
Salix spp. 
Betula nan a 
Lupinus arcticus 
Epilobium angustifolium 
Cornua canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.~J em. (s.d.) measured 

0 0 0 
2880 (2640) 65.2 (29.8) 18 

320 (940) 59.9 (15.4) 25 
640 (2060) 68.8 (19.4) 25 

0 0 0 

Frequency Canopy cover 
~ :q [x(s.d.~J 

36 1.3 (2.6) 
04 2.i(lO.O) 
76 3.3 (3.6) 
04 0. 1 (0.5) 

0 0. 1 (0.5) 
04 1.2 (6.0) 
20 1.5 (3.5) 
64 1 • 6 ( 1 • 2) 

100 2.3 (0.0) 
04 1.2 (6.0) 

100 7.9 ( 8. 1) 
84 2.5 ( 2. 2) 

20 0.5 ( 1. 0) 
04 0.1 (0.5) 
80 15.8(22.0) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-15 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1962 Mystery Creek Road 
ASPECT: 322 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies oq 
Picea glauca 04 
Picea·mariana 88 
Populus tremuloides 36 
Salix spp. 16 
Betula papyrifera 08 
Ledum spp. 04 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d.)J em. (s.d.l 

80 (400) 157.5 (31.8) 
7280 (4560) 90.4 (51.4) 

880 (1280) 56.3 (14.6) 
480 (1320) 66.8 (19.6) 
160 (520) 57.5 (16.1) 

Heights 
measured 

2 
25 
25 
20 

4 

Frequency Canopy cover 
seecies ~:q [ X ~ S • d • ~ ] 

Lycopodium spp. 88 2.2 (0.8) 
Sphagnum 56 3.4 (4.8) 
Picea mariana 16 1.4 CL5) 
Gramineae 100 2.5 (0) 
Populus tremuloides 0 0. 1 (0.5) 
Lupinus arcticus 08 0.7 (2.6) 
Epilobium angustifolium 40 1.0 (1. 2) 
Cornus canadensis 96 2.4 (0.5) 
Arctostaphylos uva-ursi 04 0. 1 (0.5) 
Vaccinium vitis-idaea 100 12. 1 (9.2) 
Cladonia spp. 92 3.5 ( 3 0 5) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 48 2.4 (4.0) 
Debris 24 1.8 ( 4. i) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thic:lc.neaa (em) 4 24 33 
pH 4.2 s.o 
Rock and Debris (%) 0.5 2. 1 
Sand (%) 66.3 72.2 
Silt (%) 26.6 21.2 
Clay (%) 7.2 6.6 
Zn 7.5 27.3 
Cu 12.9 13.5 
Mg 89.0 96.0 
Mn 1.0 2.0 
Ca 148.0 78.0 
Na 98.0 46.0 
K 96.0 109.0 
Fe 26.0 33.0 
Pb <1.0 3.1 
Co t 0.2 
Cr 2.0 3.6 
Ni 70.7 37.5 
p 572.0 173.0 
N 693.0 601.0 
B 4.3 5.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-16 
PHOTO NUMBER: KMS 36A11 TYPE: Seral Thin Spruce-Browse 
DISTURBANCE: 1947 Fire 
ASPECT: 322 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies on 
Picea glauca 08 
Picea'mariana 92 
Populus tremuloides 12 
Salix spp. 16 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x(s.d.n em. (s.d.) 

(520) 206.5(103.9) 
5120 (4040) 96.8 (47.5) 

320 (920) 61.9 (19.8) 
640 (1680) 69.5 (11.9) 

0 0 

Heights 
measured 

2 
24 
15 
16 

0 

Frequency Canopy cover 
s2ecies ~:q [x~s.d.)] 

Lycopodium spp. 96 2.4 (0.5) 
Sphagnum 52 3.3 (4.8) 
Picea mariana 04 0.1 (0.5) 
Gramineae 84 2. 1 (0.9) 
Populus tremuloides 04 0.1 (O.S) 
Lupinus arcticus 12 0.3 (0.8) 
Epilobium angustifolium 20 0.6 (1 • 1 ) 
Corn us canadensis 92 2.3 (0.7) 
Vaccinium vitis-idaea 100 6.5 ( 5. 0) 
Pedicular is labradorica 08 0.2 (0.7) 
Cladonia spp. 96 3.9 (5.8) 
Cladonia rangiferina 24 0.6 ( 1. 1) 
Peltigera spp. 64 8.0(13.1) 
Debris 24 1.0 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 13 23 
pH 4.3 5.0 
llock. and Debris (%) 0.6 5.2 
Sand (%) 65.3 75.2 
Silt (%) 28.1 17.7 
Clay (%) 6.6 7.2 
Zn 8.8 11.5 
Cu 16.5 9.3 
Mg 87.0 84.0 
Mn 1. 0 1.0 
Ca 238.0 29.0 
Na 109.0 82.0 
K 139.0 52.0 
Fe 28.0 31.0 
Pb 3.9 4.3 
Co <O .1 0.2 
Cr 1.3 2.8 
Ni 40.6 66.7 
p 167.0 155.0 
N 264.0 358.0 
B 6.8 6.2 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-17 
PHOTO NUMBER: KMS 35All TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 270 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies nn 
Picea glauca 0 
Picea mariana 72 
Populus tremuloides 92 
Salix spp. 84 
Betula papyrifera 08 
Betula nan a 04 
Ledum spp. 92 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[ x( s. d.) l em. ~s.d.2 

0 0 
5600 .(7060) 84.6 (41.9) 
8400 (5680) 64.6 (20.7) 
1680 (4300) 85.6 (72.7) 

160 (520) 91.8 (33.4) 

Heights 
measured 

0 
25 
25 
20 
1 1 

Frequency Canopy cover 
s2ecies ~~q [x~s.d.~] 

Lycopodium spp. 100 2.5 (O) 
Sphagnum 48 1.2 ( 1 • 3) 
Picea mariana 16 1.7 (4.1) 
Gramineae 64 2.0 ( 1. 0) 
Populus tremuloides 08 0.2 (0.7) 
Geocaulon lividum 24 0.6 ( 1. 1) 
Lupinus arcticus 16 0.8 (2.6) 
Epilobium angustifolium 68 1.7 ( 1. 2) 
Corn us canadensis 96 2.8 ( 2. 1 ) 
Ledum spp. 20 1.3 (2.6) 
Arctostaphylos uva-ursi 08 0.3 (0.8) 
Vaccinium vitis-idaea 100 9.7 (4.6) 
Pedicular is labradorica 28 0.7 ( 1. 1) 
Cladonia spp. 100 2.9 ( 2. 0) 
Cladonia rangiferina 24 0.6 ( 1. 1) 

Peltigera spp. 64 2.8 (3.8) 
Debris 44 2.3 (4.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 6 24 34 
pH 4.4 5.2 
Rock and Debris (%) 2.3 14.9 
Sand (%) 71.0 78.8 
Silt (%) 23.9 17.3 
Clay (%) 5. 1 3.9 
Zn 7.8 25.8 
Cu 8.5 12.0 
Mg 85.0 96.0 
Mn 1.0 1.0 
Ca 323.0 123.0 
Na 97.0 30.0 
lC 118.0 92.0 
Fe 26.0 34.0 
Pb <1.0 5.0 
Co 0.2 0.2 
Cr 2.0 4.3 
Ni 49.7 30.5 
p 372.0 145.0 
N 593.0 348.0 
B 4.7 5.2 



322 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road PLOT NUMBER: MCR-17 
PHOTO NUMBER: KMS 35A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 270 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies (%) 
Picea glauca 0 
Picea mariana 64 
Populus tremuloides 68 
Salix spp. 24 
Betula papyrifera 08 
Empetrum nigrum 04 
Ledum spp. 64 

UNDERSTORY VEGETATION 

Stems/ha Height in 
[x~s.d.~} em. (s.d.) 

0 0 
4880 (5480) 58.4 (16.2) 
5680 (6920) 56.8 (15.7) 
1360 (4420) 55.0 (17.3) 

320 (1100) 65.8 (24.5) 

Heights 
measured 

0 
25 
25 
25 
1 1 

Frequency Canopy cover 
s2ecies pq 1 x( s. d • ~] 

LycopQdium app. 76 2.3 (2.4) 
Sphagnum 36 3.2 (6.9) 
Picea mariana 16 1.3 (3.5) 
Gramineae 68 1.9 ( 1. 1) 
Populus tremuloides 12 1.0 (2.6) 
Betula papyrifera 04 0. 1 (0.5) 
Geocaulon lividum 04 0. 1 (0.5) 
Lupinus arcticus 04 0.5 (2.5) 
Epilobium anguatifolium 48 1.4 ( 1. 3) 
Corn us canadensis 92 3.5 (3.5) 
Ledum spp. 04 2.2 (4.0) 
Arctostaphylos uva-ursi 12 0.3 (0.8) 
Vaccinium vitis-idaea 100 16.6(18.:0 
Pedicularis labradorica 16 0.4 (0.9) 
Cladonia spp. 76 4.6 (6.7) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera app. 44 5.7 (9.0) 
Debris 16 0.8 (2.6) 



323 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-18 
PHOTO NUMBER: KMS 35A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1963 Mystery Creek Road Fleco Roller Chopper 
ASPECT: 337 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (7.) 

Picea glauca 04 
Picea mariana 80 
Populus tremuloides 96 
Salix spp. 20 
Betula papyrifera 0 
Betula nana 04 
Ledum spp. 52 
Vaccinium spp. 04 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinim spp. 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
[ X ( S • d • ) } 

80 (400) 
4720 (3900) 
9600 (7740) 
2960 (7180) 

0 

Frequency 
(7.) 

84 
60 
04 
80 
16 
20 
60 
96 
08 
04 

100 
04 

100 
24 
52 
32 

Height in Heights 
em. (s.d.) measured 

70.0 (0) 1 
84.1 (45.0) 20 
83.3 (26.5) 25 
63.5 (15.5) 11 

0 0 

Canopy cover 
[ X ( S • d • ) ] 
2.1 (0.9) 
l.S ( 1. 2) 
0.5 (2.5) 
2.0 (1.0) 
0.4 (0.9) 
2.3 ( 6. 3) 
1.5 ( 1. 2) 
4.0 (3.8) 
O.'l (2.6) 
0. 5 (2.5) 

20.3(12.8) 
0. 1 ( 0. 5) 
4.9 (4.4) 
0.6 ( 1. 1) 

5 • 5 ( 1 1 • 5 ) 
2.0 ( 4 • 1 ) 



SOIL SURVEY: 

Dept:h t:o 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (cm) 2 18 29 
pH 4.2 5.2 
Rock and Debris (%) 0.6 5.1 
Sand (%) 58.1 75.1 
Silt: (%) 34.4 18.0 
Clay (%) 7.5 7.0 
Zn 6. 1 13.1 
Cu 6.9 7.6 
Mg 86.0 91.0 
Mn 0.3 1.0 
Ca 62.0 61.0 
Na 45.0 64.0 
K 91.0 60.0 
Fe 25.0 31.0 
Pb 4.6 5.8 
Co 0. 1 0.2 
Cr 1.2 2.1 
Ni 50.0 20.5 
p 147.0 199.0 
N 689.0 364.0 
B 3.7 10.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-18 
PHOTO NUMBER: KMS 35A11 TYPE: Seral Thin Browse-Spruce 
DISTURBANCE: 1977 Winter Mystery Creek Crushing 
ASPECT: 337 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%2 
Picea glauca 0 
Picea mariana 68 
Populus tremuloides 64 
Salix spp. 04 
Betula papyrifera 0 
Betula nan a 04 
Ledum spp. 08 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)} em. ~s.d.) measured 

0 0 0 
2640 (2880) 60.2 (16.9) 25 
6640 (8740) 51.2 (17.6) 25 

80 (400) 63.5 (19.6) 25 
0 0 0 

Frequency Canopy cover 
~%) [X~ S • d • 2] 

40 1.8 (3.4) 
16 1.2 (3.5) 
08 1.2 (3.5) 
72 2.0 ( 1 • 0) 
16 1.3 ( 3. s) 

0 0. 1 (0.5) 
32 4.1(10.4) 
48 3.0 (3.7) 

100 5 • .1 (4.6) 
100 17.3(11.9) 

04 0. 1 (0.5) 
60 3. 1 (4.3) 
24 2.9 (7.0) 
16 3. 8( 11. 5) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-19 
PHOTO NUMBER: KMS 35A11 TYPE: Seral Aspen-Black Spruce 
DISTURBANCE: 1963 Mystery Creek Road Fleco - Roller Chopper 
ASPECT: 334 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies ~%) 
Picea glauca 0 
Picea mariana 88 
Populus tremuloides 92 
Salix spp. 04 
Betula papyrifera 04 
Betula nana 24 
Ledum spp. 08 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Betula nan a 
Geocaulon lividum 
Lupinus arcticus 
Epi~obium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)} em. (s.d.) measured 

0 0 0 
8320 (6040) 77.2 (32.0) 25 
8640 (9480) 52.2 (17.2) 25 

240 (1200) 65.4 (18.4) 13 
80 (400) 52.0 (7.5) 3 

Frequency Canopy cover 
~%~ [x~s.d.l] 
88 2.2 (0.8) 
60 2.7 (3.9) 
08 0.4 (0.9) 
76 2.2 (0.8) 
04 0.2 (0.7) 
08 0.6 (2.5) 
04 0. 1 (0.5) 
16 0.8 (2.6) 
68 2.0 ( 1 • 0) 

100 4.5 ( 4. 1) 
100 12. 1 (9.2) 

08 0.2 (0.7) 
10 3.3 (2.8) 
12 0.4 (0.9) 
76 4.6 (6.7) 
48 4.3 (7.2) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 4 16 25 
pH 4. 1 5.0 
Rock and Debris (%) 1 • 1 28.8 
Sand (%) 56.0 77.7 
Silt (%) 35.3 12.7 
Clay (%) 8.7 4.6 
Zn 7.9 21.8 
Cu 7.0 6.8 
Hg 83.0 96.0 
Mn 1.0 1.0 
Ca 96.0 81.0 
Na 82.0 22.0 
K 131.0 116.0 
Fe 23.0 33.0 
Pb <1.0 3.2 
Co 0. 1 0.2 
Cr 0.2 2.7 
Ni 49.9 83.8 
p 146.0 204.0 
N 573.0 358.0 
B 7.5 8.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-20 
PHOTO NUMBER: KMS 35A11 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 334 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea glauca 0 
Picea mariana 100 
Populus tremuloides 88 
Salix spp. 04 
Betula papyrifera 0 
Betula nana 04 
Ledum spp. 20 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha 
[ x( s. d.) 1 

0 
6320 (4440) 
6080 (4320) 

400 (2000) 
0 

Frequency 
~:q 
92 
76 
12 
80 
16 
04 
44 
76 

0 
100 

04 
88 
08 
80 
24 

Height in Heights 
em. ( s • d • ) measured 

0 0 
118.8 (77.1) 25 
66.7 (19.1) 23 
63.5 (20.5) 02 

0 0 

Canopy cover 
[ x( s. d.)] 
2.3 (0.7) 
4.l (4.8) 
1.2 (3.5) 
2.3 (0.7) 
0.4 ( 0. 9) 
0. 1 (0.5) 
1.4 ( 1. 3) 
4.6 (4.2) 
0. l ( 0. 5) 

20.0(14.4) 
0.2 (0.7) 
3.8 (4.0) 
0.2 (0.7) 

10.8(14.5) 
1.4 ( 3. 5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 19 32 
pH 4.0 5. 1 
llock and Debris (%) 0.4 10.0 
Sand (%) 59.3 76.1 
Silt (%) 32.1 18.7 
Clay. (%) 8.6 5.3 
Zn 10.5 30.8 
Cu 15.2 16.9 
Mg 90.0 97.0 
Mn 1. 0 2.0 
Ca 50.0 116.0 
Na 63.0 36.0 
K. 128.0 113.0 
Fe 28.0 32.0 
Pb (1.0 6.1 
Co 0.2 0.2 
Cr 2.0 6.0 
Ni 71.3 30.6 
p 419.0 271.0 
N 691.0 555.0 
B 5.4 3.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-31 
PHOTO NUMBER: KMS 35A15 TYPE: Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 7 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies p:) 
Picea glauca 0 
Picea mariana 64 
Populus tremuloides 80 
Salix spp. 16 
Betula papyrifera 24 
Ledum spp. 1 2 

UNDERSTORY VEGETATION 

seecies 
Lycopodium app. 
Lycopodium alpinum 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Betula papyrifera 
Lupinus arcticue 
Epilobium angustifolium 
Corn us canadensis 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia ra.ngiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2l em. ~s.d.) measured 

0 0 0 
5200 (5520) 209.5 (91.7) 24 
5040 (4900) 70.1 (28.9) 25 

480 (1180) 75.7 (19.5) 24 
640 (1360) 80.8 (24.3) 20 

Frequency Canopy cover 
(%~ [x~s.d.)] 
88 2.6 (2.2) 
08 0.2 (0.7) 
80 2.4 (2.3) 
04 0. 1 (0.5) 
48 1.4 ( 1. 3) 
08 0.6 (2.5) 
04 0. 1 (0.5) 
04 0. 1 ( 0. 5) 
24 1. .l ( 2. 6) 
88 3.0 (3.0) 
04 0. 1 (0.5) 

100 1 3 • 2 ( 1 2 • 1 ) 
04 0.1 ( 0. 5) 
88 5.3(13.7) 
12 0.3 (0.8) 
76 5.8 ( 7. 1) 
08 0.6 (2.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 3 58 69 
pH 4.7 5.3 
Rock. and Debris (%) 2.7 3.9 
Sand (%) 76.7 76.3 
Silt(%) 21.0 18.0 
Clay (%) 2.3 5.8 
Zn 8.6 32.7 
Cu 13.9 8.3 
M& 84.0 97.0 
Mn 0.4 1. 6 
Ca 360.0 163.0 
Na 93.0 42.0 
K 163.5 127.5 
Fe 26.3 31.6 
Pb 3.7 2.3 
Co 0. 1 0.4 
Cr 1.2 6.5 
Ni 36.8 43.3 
p o.o o.o 
tl o.o o.o 
B 3.9 6.0 
Cd 0. 1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab 
PHOTO NUMBER: KMS 35A15 TYPE: Black Spruce 
DISTURBANCE: 1947 Fire 

PLOT NUMBER: MCR-32 

ASPECT: 222 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 152 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 84 
Populus tremuloides 0 
Salix spp. 28 
Betula papyrifera 56 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Pice a mariana 
Gramineae 
Betula papyrifera 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.l] em. (s.d.) measured 

0 0 0 
9280 (7120) 166.0 (84.3) 25 

0 65.9 (29.8) 7 
1280 (3300) 105.2 (43.0) 23 
1600 (1720) 109.2 (56.0) 25 

Frequency Canopy cover 
~:q [ x( s. d.) J 

68 2.1 (2.5) 
16 0.4 (0.9) 
84 7.9 (4.6) 
04 0.6 (2.5) 
48 1 • 5 ( 1 • 2) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
32 1.1 ( 1 • 3) 
92 4.4 (4.2) 
04 0. 1 ( 0. 5) 

100 1 5 • 5 ( 1 3 • 7 ) 
04 0. 1 (0.5) 
84 2. 1 (0.9) 
04 0. 1 (0.5) 
44 4.2(14.0) 
08 0.6 ( 2. 5) 



SOil. SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 7 56 67 
pH 4.5 5.7 
Rock. and Debri• (%) 1.4 9.6 
Sand (%) 76.3 77.2 
Silt (%) 21.4 19.0 
Clay (%) 2.3 3.8 
Zn 6.3 38.3 
Cu 10.3 9.6 
Mg 67.0 93.5 
Mn 0.5 1.4 
Ca 410.0 207.S 
Na 85.0 56.5 
K 130.0 116.5 
Fe 22.4 34.3 
Pb 4.3 1.6 
Co 0. 1 0.3 
Cr 1.8 3.2 
Ni 27.2 61.7 
p o.o o.o 
N o.o o.o 
8 4.6 7.4 
Cd 0.1 0.1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-33 
PHOTO NUMBER: KMS 35A15 TYPE: Seral Birch- Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 330 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 152 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies (7.) 

Picea glauca 0 
Picea mariana 64 
Populus tremuloides 36 
Salix spp. 28 
Betula papyrifera 76 

UNDERSTORY VEGETATION 

SJ2ecies 
Lycopodium •PP• 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Populus tremuloides 
Salix spp. 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.)] em. (s.c!.) measured 

0 0 0 
4000 (4600) 173.6 (88.9) 25 
1840 (3200) 49.6 (14.8) 22 
1120 (2380) 82.4 (35.6) 20 
4720 (5900) 76.4 (41.2) 25 

Frequency Canopy cover 
(?.) [ x( s. d.)] 

52 2. i (3.4) 
12 0.3 (0.8) 
76 8.0(15.3) 
68 1 • 7 ( 1. 2) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
16 1.5 (6.0) 
28 1.2 ( 2. 6) 
88 3 • .:+ ( 3. 5) 

100 1 3 • 9 ( 1 2 • 6 ) 
28 0.7 ( 1. 1) 
80 2. 4 ( 2 • 3 ) 
04 0. 1 (0.5) 
84 6.0 (7.0) 
08 3.2(11.4) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 38 49 
pH 4.2 5.3 
Rock and Debris (%) 1. 9 6.9 
Sand (%) 69.8 78.4 
Silt (%) 25.0 19.2 
Clay (%) 5.3 2.5 
Zn 8.7 41.3 
Cu 14.8 12.4 
Mg 90.0 92.6 
Mn 0.7 0.9 
Ca 269.0 216.5 
Na 94.0 61.0 
K 113.5 86.0 
Fe 27.1 31.7 
Pb 0. 1 3.1 
Co 0.1 0. 1 
Cr 0.8 2.7 
Ni 39.2 39.2 
p o.o o.o 
N o.o o.o 
B 4.2 4.5 
Cd 0. 1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-34 
PHOTO NUMBER: KMS 35A15 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 152 degrees ELEVATION: 152 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana , 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

0 
76 
56 
12 
68 
08 
28 
04 

Stems/ha 
[x(s.d.)] 

0 
4080 (4100) 
4000 (4880) 

240 (660) 
2720 (2860) 

Height in 
em. (s.d.) 

0 
190.4(106.4) 
60.0 (18.0) 
83.2 (26.2) 
74.5 (17.5) 

Heights 
measured 

0 
25 
18 
18 
25 

Frequency Canopy cover 
Species 

Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium vitis-idaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

(%) 
60 
04 
92 
56 
04 
24 
12 
12 
36 
96 
04 
12 

100 
24 
88 
84 
04 

[x(s.d.)] 
l.S ( 1. 2) 
0. 1 (0.5) 
5.3 (8.0) 
1.5 ( 1. 2) 
0. 1 (0.5) 
0.6 ( 1. 1) 
0.3 (0.8) 
3.8(18.0) 
l.i. ( 1. 3) 
4.8 (4.4) 
0. 1 ( 0. 5) 
1.5 ( 4. 1) 
8.6 (9.2) 
0.6 ( 1. 1) 
3.3 (5.6) 
8.3 (5.6) 
0. 1 (0.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 2 49 58 
pH 4.5 5.8 
Rock and Debris (%) 0.9 1.5 
Sand (%) 75.5 72.0 
Silt (%) 19.9 27.1 
Clay (%) 4.7 1. 0 
Zn 11.0 19.4 
Cu 9.7 13.8 
Mg 93.0 94.0 
Mn 0.6 2.1 
Ca 68.5 181.0 
Na 119.0 39.5 
K 130.0 123.5 
Fe 29.4 36.9 
Pb 3.4 0.1 
Co 0. 1 0.3 
Cr 2.3 6.2 
Ni 38.6 62.8 
p o.o o.o 
N o.o o.o 
8 3.0 8.3 
Cd 0.4 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-35 
PHOTO NUMBER: KMS 35A15 TYPE: Seral Thin Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 37 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 152 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies (%) 
Picea glauca 0 
Picea mariana 60 
Populus tremuloides 24 
Salix spp. 16 
Betula papyrifera 08 
Ledum spp. 20 

UNDERSTORY VEGETATION 

SJ!ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gramineae 
Lupinus arcticus 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Pedicularis labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. ~s.d.) measured 

0 0 0 
736(14980) 169.1(102.5) 24 
960 (2820) 54.4 (24.6) 22 
320 (740) 67.9 (21.0) 15 
160 (540) 108.5 (74.5) 17 

Frequency Canopy cover 
(%~ [x~s.d.~J 

80 2.0 (1. 0) 
04 0. 1 (0.5) 
72 8.7(12.2) 
76 1.9 ( 1. 1) 
04 0. 1 (0.5) 
40 1 . 1 ( 1. 3) 

100 3.7 (3.3) 
12 0.3 (0.8) 
08 0.:! (0.8) 

100 8.3(10.9) 
04 0. 1 (0.5) 
92 3.4 (5.6) 
04 0. 1 (0.5) 
68 4.7 (8.3) 
08 0.2 (0.7) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 9 41 55 
pH 4.3 6. 1 
Rock and Debris (%) 8.7 13.4 
Sand (%) 78.6 83.7 
Silt (%) 18.0 12.6 
Clay (%) 3.4 3.8 
Zn 3.8 26.5 
Cu 6. 1 17.6 
Mg 76.5 96.5 
Mn 0.5 1.2 
Ca 600.5 208.3 
Na 88.5 70.0 
K 97.0 105.0 
Fe 22.0 33.6 
Pb 2.8 4.0 
Co 0.2 0.2 
Cr 1.4 4.0 
Ni 31.4 81.0 
p o.o o.o 
N o.o o.o 
B 4. 1 6.8 
Cd 0.1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUM&ER: MCR-36 
PHOTO NUMBER: KMS 34A16 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 112 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

S2ecies (%) 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 28 
Salix spp. 16 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Salix epp. 
Lupinus arcticus 
Epilobium angustifolium 
Cor nus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicular is verticil lata 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[ X ( S • d • ) ) em. (s.d.) measured 

0 0 0 
8800(12898) 187.4(113.7) 25 
1120 (2166) 61.0 (19.5) 23 

320 (748) 59.2 (13.4) 11 
0 0 0 

Frequency Canopy cover 
(%) [x(s.d.2] 

76 5.8(13.9) 
92 12.5(13.3) 
04 0. 1 (0.5) 
88 3. 1 (2.9) 
04 O.i ( 2. 6) 

0 0. 1 ( 0. 5) 
72 1.8 (1. 1) 
84 3.3 (3.6) 
04 0. : (0.5) 

100 16.9(14.2) 
04 0. 1 (0.5) 
16 0.4 (0.9) 
60 1.9 ( 2. 5) 
12 0.3 (0.8) 
72 4.8(20.4) 
08 2.5(10.2) 



SOIL SURVEY: 

Depth to 
"A" Horizon •• B" Horizon "C" Horizon 

Thickness (em) 7 61 75 
pH 4.3 5.5 
Rock and Debris (%) 0.6 0.7 
Sand (%) 72.6 73.6 
Silt (%) 23.5 22.1 
Clay (%) 3.9 4.3 
Zn 8.3 17.7 
Cu 12.0 13.5 
Mg 84.0 94.0 
Mn 0.7 0.9 
Ca 315.5 217.0 
Na 69.0 62.5 
K 82.0 133.0 
Fe 26.1 30.4 
Pb 3.0 2.7 
Co 0. 1 0.3 
Cr 1.9 3.7 
N1 27.8 74.7 
p o.o o.o 
N o.o o.o 
B 3.5 6.2 
Cd 0. 1 <O-. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-37 
PHOTO NUMBER: KMS 34A16 TYPE: Seral Black Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 153 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ2ecies ~:q 
Picea glauca 0 
Picea mariana 80 
Populus tremuloides 12 
Salix spp. 08 
Betula papyrifera 0 
Betula nan a 16 
Ledum spp. 04 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Salix spp. 
Geocaulon lividum 
Epilobium angustifolium 
Cornus canadensis 
Arctostaphylos uva-ursi 
Vaccinium spp. 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Achillea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.>J em. (s.d.2 measured 

0 0 0 
11440(11400) 180.9 (99.0) 25 

320 (940) 50.9 (24.6) 21 
160 (540) 46.0 (15.8) 22 

0 0 0 

Frequency Canopy cover 
p:2 [x~s.d.2l 
84 2.S (2.3) 
84 13.1(17.7) 
12 0.3 (0.8) 
92 2.5 (0.0) 
04 0.5 (2.5) 
04 0. 1 (O.S) 
72 2.3 (2.4) 
96 4.4 (4.2) 
04 0. i (0.5) 
04 0. 1 (0.5) 
96 11.6(15.9) 
08 0.2 (0.7) 
04 0. 1 (0.5) 
92 3.9 (3.9) 
32 0.8 ( 1 • 2) 

100 9.8(11.6) 
12 0.7 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 22 30 
pH 4.8 6.0 
llock and Debris (%) 2.0 11.3 
Sand (%) 66.2 78.0 
Silt (%) 29.6 17.1 
Clay (%) 4.3 ~.0 

Zn 6.9 15.7 
Cu 4.8 12.0 
Mg 79.0 102.5 
Mn 0.6 0.8 
Ca 137.5 163.0 
Na 62.0 48.5 
K 142.0 96.4 
Fe 24.3 31.6 
Pb 1.7 0. 1 
Co 0. 1 0.3 
Cr 3.0 2.8 
Ni 39.3 39.~ 
p o.o o.o 
N o.o o.o 
B 2.8 7.0 
Cd 0.2 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-38 
PHOTO NUMBER: KMS 34A16 TYPE: Seral Black Spruce-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 23 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%) 
Picea glauca 0 
Picea mariana 88 
Populus tremuloides 84 
Salix spp. 12 
Betula papyrifera 0 
Ledum spp. 08 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Geocaulon lividum 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.) measured 

0 0 0 
6000 (~840) 142.9 (88.3) 25 
3520 (3460) 62.2 (20.~) 2~ 

400 (1280) 82.5 (21.6) 21 
0 0 0 

Frequency Canopy cover 
~%~ (X~ S • d • ~} 

88 3.0 (3.0) 
04 0.1 (0.5) 
92 10.1(18.0) 
08 1. 0 (3.5) 
68 2. 1 (2.5) 

04 0. 1 (0.5) 
04 0. 1 (0.5) 
08 0.2 (0.7) 
40 1 • f, ( 2. 6) 
92 3.5 (3.5) 
08 0.5 ( 2. 5) 

100 9.5(14.3) 
04 0. 1 (0.5) 
96 6.6 (8.2) 
04 0. 1 (O.S) 
92 9.6(11.8) 
20 1 • 3 (3.~) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 24 35 
pH 4.1 6.9 
Rock and Debris (%) 0.2 6.2 
Sand (%) 77.0 75.0 
Silt (%) 18.5 18.9 
Clay (%) 4.6 6.1 
Zn 4.2 30.5 
Cu 8.3 13.7 
Mg 91.0 88.0 
Mn 0.6 1.7 
Ca 243.0 138.0 
Na 73.0 50.0 
K 138.0 110.0 
Fe 26.5 33.5 
Pb 1.5 4.3 
Co 0. 1 0.2 
Cr 1.5 2.4 
Ni 26.8 61.9 
p o.o o.o 
N o.o o.o 
B 3.4 10.4 
Cd 0. 1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-39 
PHOTO NUMBER: KMS 34A16 TYPE: Seral Thin Spruce 
DISTURBANCE: 1947 Fire 
ASPECT: 129 degrees ELEVATION: 137 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 0 
Picea mariana 88 
Populus tremuloides 36 
Salix spp. 12 
Betula papyrifera 0 
Betula nan a 20 
Ledum spp. 08 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Geocaulon lividum 
Lupinus arcticus 
Epilobium angustifolium 
Cornus canadensis 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Trientalis europaea 
Pedicularis verticil lata 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

Stems/ha Height in Heights 
(x~s.d.n em. ~s.d.~ measured 

0 0 0 
8560 (7561) 129.5 (70.4) 25 

880 (130 1) 57.0 (26.7) 23 
240 (663) 45.3 (13.9) 7 

0 61.5 (10.8) 4 

Frequency Canopy cover 
~%~ [x~s.d.~J 

64 2.0 (2.5) 
72 12.6(22.2) 
04 0.1 (0.5) 

100 2.5 (0.0) 
04 0.5 (2.5) 
04 0. 1 (0.5) 
72 2.4 (2.3) 
92 6.7 (5.3) 
04 o.; (2.5) 
96 10.5 (8.8) 
12 0.3 (0.8) 
12 0.3 (0.8) 
76 4.6(10.0) 
12 0.3 (0.8) 
82 8.4 (8.3) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 8 23 34 
pH 3.5 5.0 
llock and Debris (%) 2 .. 2 4.2 
Sand (%) 63.4 77.3 
Silt: (%) 29.6 18.6 
Clay (%) 7.0 4. 1 
Zn 5.7 29.3 
Cu 7.2 7.3 
M& 82.5 96.0 
Mn 0.6 0.3 
Ca 189.0 146.0 
Na 84.0 47.5 
K 193.5 147.0 
Fe 27.9 31.7 
Pb 2.7 3.4 
Co 0.2 0.3 
Cr 2.3 3.6 
Ni 33.5 69.3 
p o.o o.o 
N o.o o.o 
B 3.7 8.3 
Cd 0. 1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Mystery Creek Road Rehab PLOT NUMBER: MCR-40 
PHOTO NUMBER: KMS 34A16 TYPE: Seral Birch-Aspen 
DISTURBANCE: 1947 Fire 
ASPECT: 64 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 137 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Sf2ecies co 
Picea glauca 0 
Picea mariana 88 
Populus tremuloides 52 
Salix spp. 08 
Betula papyrifera 0 
Betula nan a 20 
Ledum spp. 20 

UNDERSTORY VEGETATION 

Sf2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Gramineae 
Populus tremuloides 
Betula nan a 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium vitis-idaea 
Polemonium acutiflorum 
Pedicular is labradorica 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
( X ~ S • d • ~ ] em. ~s.d.) measured 

0 0 0 
7600 (6164) 154.5 (78.5) 25 
2560 (3189) 50.7 (14.8) 25 

160 (553) 56.9 (10.5) 18 
0 0 0 

Frequency Canopy cover 
p:~ [x~s.d.~J 

92 5.0 (6.5) 
96 15.1(20.9) 
04 0.5 (2.5) 
96 3.6 ( 3. 4) 
04 0.2 (0.7) 

0 0. 1 (0.5) 
56 2.6 (3.2) 

100 4. 1 ( 3. 7) 
04 0. : (0.5) 

100 12.7(10.9) 
08 0.3 (0.8) 
12 0.3 ( 0. 8) 
88 3.8 (4.0) 
16 0.4 ( 0. 9) 

100 16.6(16.6) 
16 1 • 6 ( 4. 1) 



SOIL SURVEY: 

Depth to 
"A" Horizon "a" Horizon "C" Horizon 

Thickness (em) 10 33 54 
pH 4.4 5.9 
Rock and Debris (%) 0.3 2.2 
Sand (%) 79.5 76.5 
Silt (%) 17.6 19.1 

. Clay (%) 3.0 4.4 
Zn 9.0 27.2 
Cu 9.7 19.4 
Mg 84.0 92.0 
Mn 0.4 0.8 
Ca 461.5 208.0 
Na 85.0 37.0 
K. 174.0 126.0 
Fe 23.4 29.9 
Pb 3.0 3.2 
Co 0.1 0.2 
Cr 1.0 4.2 
Ni 42.6 57.8 
p o.o o.o 
N o.o o.o 
B 3.9 4.1 
Cd 0. 1 0.1 
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1969 BURN 

During August 1969.approximately 34 1 800 ha burned on the 
western side of the Kenai Penin•ula from the Swan•on River •outh 
to the towns of Soldotna and Sterling. August temperature• had 
reached the low 30 C range and thi• was the •econd year in a row 
with below average precipitationi thus the fire burned very hot 
and left few unburned stands of mature timber. From 1970-1971 1 

LeTourneau tree crushers were used to knock down dead •nags 
resulting from the fire and crushed over 12 1 000 ha within the 
burn. On the eastern side of the fire 1 portions of the 1947 burn 
were reburned. 

We surveyed stands in the 1969 burn, in cru•hed portions of 
the 1969 burn 1 in the 1947 burn, and in unburned •ite• along the 
Swanson River Road, the Marathon Road, and the road going into 
the Standard Oil facility. In •ome ca•e• we paired burned •tands 
with unburned or burned and crushed stands. Generally we found 
little difference in vegetation between paired burned and 
burned/crushed stands. 

At the time of our first surveys (1976-1978) 1 the 1969 burn 
contained good densities of deciduous shrubsi however. the plants 
were relatively short and were not producing much browse. More 
recent information from 1969 surveys indicate much greater browse 
production. It would appear that it took 11-13 years for the 
1969 burn to become important as a forage producer for moose. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mo•quito Lake 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Birch 
DISTURBANCE: None for pa•t 90 year• 

PLOT NUMBER: 69-01 

ASPECT: 198 degree• ELEVATION: 91 aetere 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (•quare aeters/hectare (8.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloide• 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloidee 
Salix spp. 
Betula papyrifera 
Betula nana 

0 
0 
0 
0 

44 
32 

Spiraea beauverdiana 04 
Ledua •PP• 76 
Vacciniua spp. 80 

UNDERSTORY VEGETATION 

Species 
Lycopodiua •PP• 
Sphagnum 
Equi•etum praten•e 
Picea glauca 
Picea aariana 
Graaineae 
Eriophorua 8PP• 
Salix 8PP• 
Betula nana 
Betula papyrifera 
Spiraea beauverdiana 
Rubu• chamaemorus 
Epilobiua angustifolium 
Cornu• canadensis 
Ledum spp. 
Vaccinium •PP• 
Vacciniua viti•-idaea 
Oxycoccus aicrocarpu• 
Cladonia •PP• 
Peltigera spp. 

Steas/ha 
(x( •• d.)] 

0 
0 
0 
0 

8600 (15600) 

Frequency 
(%) 

88 
92 
88 
12 
16 
52 
04 
04 
16 
24 
04 
68 
16 
04 
44 
48 
84 
28 
28 
28 

Height in 
em. (8.d.) 

0 
0 
0 
0 

Heights 
mea•ured 

0 
0 
0 
0 

51.1 (7.5) 16 

Canopy cover 
[x(s.d.)] 
8.2(10.5) 
9.1(12.1) 
4.6 (4.6) 
0.3 (8.2) 
0.4 (0.9) 
1.3 (1.3) 
0.1 (0.5) 
0.1 (0.5) 
0.8 (1.2) 
0.6 (1.1) 
0.5 (2.5) 
8.2 (9.8) 
o.8 (2.3) 
0.1 (0.5) 
2.5 (3.9) 
6.0 (9.0) 
2.1 (0.9) 
0.7 (1.1) 
0.7 (1.1) 
0.7 (1.1) 



SOIL SURVEY: 

Dept:h t:o 
"A" Horiaon ..... Horizon "C" Horizon 

Thiek.ne•• (e•) 12 109 130 
pH 4.3 5.7 
Roek. and Debri• (%) 0.6 0. 1 
Sand (%) 10.0 71.4 
Silt: (%) 14.1 12.3 
Clay (%) 6 .. 0 16.3 
Zn 13 .. 4 74.4 
Cu 12.3 11.8 
Ma 97.0 97.0 
Mn 1 .. 0 t 
Ca 60.0 1311.0 
Na 50.0 11.0 
It 213.0 583.0 
Fe 17.0 21.0 
Pb 4.9 13.4 
Co 0. 1 0.4 
Cr 6.3 9.6 
Ni 62.1 37 .. 0 
p 273.0 216.0 
N 472.0 367.0 
B 3.7 4.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Moaquito Lake PLOT NUMBER: 69-02 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Browse 
DISTURBANCE: Swanaon River Fire 1969 
ASPECT: 194 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (aquare aetera/hectare (a.d.)) 
Picea glauca 0 
Picea mariana 0 
Populua treauloidee 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Specie a 
Frequency 

(%) 
Picea glauca 
Picea aariana 
Populus tremuloides 
Salix app. 
Betula papyrifera 
Alnue epp. 
Viburnum edule 

UNDERSTORY VEGETATION 

0 
0 
0 
0 

48 
08 
12 

Steae/ha 
(x(e.d.)) 

0 
0 
0 
0 

8800(15340) 

Frequency 

Height in 
ca. (e.d.) 

0 
0 
0 
0 

53.3 (10.2) 

Canopy 

0 
0 
0 
0 

12 

cover 
seeciee ~%~ [x,e.d.~] 

Lycopodiua epp. 20 0.9 (2.6) 
Sphagnum 48 3.2 (4.9) 
Equieetua app. 84 8.6(15.2) 
Gyanocarpiua dryopteria 20 0.9 (2.6) 
Gramineae 84 5.0 (6.5) 
Salix epp. 04 0. l (0.5) 
Betula nana 04 0.1 (0.5) 
Betula papyrifera 28 1.9 (4 .1) 
Rubua idaeus 16 0.9 (2.6) 
Epllobiua anguetifoliua 84 5.8 (5.2) 
Corn us canadensis 12 0.7 (2.6) 
Trientalis europaea 24 0.6 (1. 2) 
Peltigera epp. 24 1.0 (2.6) 
Debria 04 0. l (0.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickne•• (c•) 4 69 81 
pH 4. 1 6.0 
Rock and Debri• (%) 0.8 0. 1 
Sand (%) 73.1 78.6 
Silt (%) 21.8 17.6 
Clay (%) 5.2 3.8 
Zn 15.3 35.8 
Cu 11.2 7.6 
Ma 96.0 98.0 
Mn 1. 0 3.0 
Ca 738.0 341.0 
Na 99.0 50.0 
I( 450.0 331.0 
Fe 15.0 19.0 
Pb 4.2 2.8 
Co t. 0.2 
Cr 2.4 8.6 
Hi 19.5 42.7 
p 276.0 275.0 
N 833.0 217.0 
B 4.4 2.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mo•quito Lake PLOT NUMBER: 69-03 
PHOTO NUMBER: KMS 23A33 TYPE: Mature Spruce Hardwood• 
DISTURBANCE: None for pa8t 90 year• 
ASPECT: 145 dearee• ELEVATION: 91 aeter• 
YEAR SURVEYED: 1976 TOPOGRAPHY: Sli&ht-Moderate Slope 

BASAL AREA OF OVERSTORY (•quare aeter8/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus treauloide• 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea aariana 
Populu• treauloide• 
Salix •PP• 
Betula papyrifera 
Populu• bal•amifera 
Spiraea beauverdiana 
Sorbus •copulina 
Eapetrua niarua 
Ledua •PP• 

UNDERSTORY VEGETATION 

Specie• 
Lycopodiua •PP• 
Lycopodiua annotinua 
Sphaanua 
Graaineae 
Streptopu• aaplexifoliu• 
Salix •PP• 
Betula papyrifera 
Geoceulon lividua 
Ro•a acicularie 
Epilobiua angu•tifoliua 
Cornu• canadensi• 
Pyrola asarifolia 
Empetrum niarum 
Ledum spp. 
Vacciniua •PP• 
Vaccinium viti•-idaea 
Trientalis europaea 
Linnaea boreali• 
Peltigera spp. 
Debris 

32 
20 
16 
24 
28 
04 
04 
08 
20 
08 

Stea•/ha 
[x(s.d.)J 
800 (1280) 

1000 (2640) 
320 (740) 

1000 (2240) 
800 (1740) 

Frequency 
(%) 

32 
28 
88 
40 
08 
04 
04 
28 
44 
20 
72 
08 
08 
04 
96 
44 
28 
84 
16 
04 

Hei&ht in 
ca. (B.d.) 
135.5 (75.5) 
166.4 (92.3) 
67.4 (25.9) 
48.6 (21.5) 
63.3 (15.1) 

Height• 
aea•ured 

13 
8 

10 
16 
12 

Canopy cover 
[x(B.d.)J 
0.8 (1.2) 
0.7 (1.2) 

33.3(32.0) 
1.3 (1.3) 
0.2 (0.7) 
0.2 (0.7) 
0.1 (0.5) 
2.3 (6.3) 
2.6 (3.9) 
0.7 (1.2) 
4.6 (6.7) 
0.2 (0.7) 
0.2 (0.7) 
0.2 (0.7) 
7.1 (6.9) 
5.4 (7.7) 
0.7 (1.2) 
2.1 (0.9) 
1.6 (4.1) 
1.2 (6.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thicltne•• (em) 2 49 58 
pH 4.8 5.6 
Rock and Debrie (%) 0.1 0.7 
Sand (%) 64.9 73.5 
Silt (%) 27.9 21.1 
Clay (%) 7.3 5.5 
Zn 15.4 42.5 
Cu 9.9 27.1 
Mg 92.0 97.0 
Mn 2.0 5.0 
Ca 271.0 392.0 
Na 122.0 71.0 
K 147.0 297.0 
Fe 16.0 20.0 
Pb 5.5 1.1 
Co <0.1 0.3 
Cr 3.0 9.4 
Ni 34.2 60.3 
p 318.0 218.0 
N 473.0 483.0 
B 5.2 7.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mosquito Lake PLOT NUMBER: 69-04 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Browse 
DISTURBANCE: 1969 Fire 
ASPECT: 335 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 91 meters 
TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 08 
Salix spp. 36 
Betula papyrifera 56 
Ledua spp. 08 
Vaccinium spp. 24 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Picea mariana 
Salix spp. 
Betula papyrifera 
Epilobiua angustifolium 
Corn us canadensis 
Vaccinium app. 
Vacciniu• vitis-idaea 
Linnaea borealis 
Cladonia app. 
Peltigera app. 
Debris 

Steas/ha Height in Heights 
[x~s.d.lJ ca. , •• d.~ measured 

0 0 0 
0 0 0 

160 (552) 7.9 (22.0) 3 
1760 (3016) 56.7 (34.6) 22 
3680 (4560) 32.9 (31.5) 14 

Frequency Canopy cover 
~%2 [x,s.d.2J 
88 16.6(16.3) 
60 5.4 (7.4) 
16 0.8 (2.6) 
04 0. 1 (0.5) 
04 0.2 (0.7) 
76 3.1 (3.7) 
56 4.2 (5.4) 

0 0.2 (0.7) 
36 2.0 (6.0) 
04 0. 1 (0.5) 
28 0.7 (1. 2) 
08 0.9 (2.6) 
36 5.2(10.2) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thiclc.ne•• (ea) 4 33 42 
pH 4.4 5.7 
Rock. and Debrt• (%) 0.1 1.1 
Sand (%) 72.5 78.3 
Silt (%) 20.9 15.8 
Clay (%) 6.6 5.9 
Zn 10.2 32.5 
Cu 10.8 16.8 
M& 79.0 96.0 
Mn 1.0 2.0 
Ca 59.0 224.0 
Ha 91.0 65.0 
K 128.0 197.0 
Fe 15.0 32.0 
Pb <1.0 2.5 
Co <O.I 0.2 
Cr 1.2 6.9 
Hi 36.0 37.5 
p 255.0 300.0 
If 190.0 155.0 
8 6.0 3.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn Mosquito Lake PLOT NUMBER:69-04 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Browse ~ 

DISTURBANCE: Swanson River Fire 1969 
ASPECT: 335 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (a.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seeciea ~%~ 
Picea glauca 32 
Picea mariana 04 
Populus tremuloidea 48 
Salix spp. 60 
Betula papyrifera 76 

UNDERSTORY VEGETATION 

s2eciea 
Sphagnum 
Equiaetua •PP• 
Picea glauca 
Graaineae 
Populus tremuloides 
Betula papyrifera 
Epilobium anguatifolium 
Cornua canadensis 
Vaccinium spp. 
Vaccinium vitia-tdaea 
Linnaea borealis 
Cladonta app. 
Peltigera spp. 
Debris 

Stema/ha Height in Heights 
[x~a.d.lJ em. ~-.d.~ measured 
1680 (3040) 52.3 (8.8) 8 

80 (400) 69.0 (29.7) 2 
1520 (1940) 74.5 (25.9) 25 
3840 (6000) 105.8 (38.7) 25 
4720 (4760) 196.9 (61.0) 25 

Frequency Canopy cover 
~%~ [x~a.d.lJ 

88 50.9 (36.0) 
04 0. 1 (0.5) 
16 0.4 (0.9) 
12 0.7 (2.5) 
08 0.2 (0.7) 
16 0.4 (0.9) 
72 3.4 (4.2) 
88 11.6 (11.5) 
08 2.9 (14.0) 
40 3.7 (7.1) 
08 0.2 (0.7) 
32 0.8 ( 1. 1) 
08 0.6 (2.5) 
24 2.5 (6.7) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mo•quito Lake PLOT HUMBER: 69-05 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Brow•e 
DISTURBANCE: 1971 Cru•hin& in 1969 Burn 
ASPECT: 215 degrees ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meter8/heetare (8.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies 
Picea glauca 
Picea mariana 
Populu• tremuloides 
Salix •PP• 
Betula papyrifera 
Alnu• •PP• 
Ledum •PP• 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Picea &lauca 
Picea mariana 
Gra•ineae 
Populu• tremuloide• 
Betula papyrifera 
Epilobium anau•tifolium 
Cornu• canaden•i• 
Vaccinium •PP• 
Vaccinium vit18-idaea 
Cladonia •PP• 
Peltigera spp. 
Debris 

~%~ 
0 
0 

12 
16 
76 
08 
04 

Stem•/ha 
lx~•·d·ll 

0 
0 

240 (660) 
400 (1000) 

5280 (4756) 

Frequency 
(%) 

92 
64 
04 
08 
04 
04 
24 
80 
36 
12 
16 
04 
36 
72 

Height in Heiahts 
em. ~-.d.~ mea•ured 

0 
0 

29.5 
40.7 
45.8 

0 
0 

(32.5) 13 
(32.2) 17 
(28.6) 19 

Canopy cover 
(x( •• d.)] 
12.6(12.5) 
5.9 (7.4) 
0.5 (2.5) 
0.2 (0.7) 
0.1 (0.5) 
0.1 (0.5) 
0.6 (1.1) 
6.8 (7.1) 
1.3 (2.6) 
0.1 (2.6) 
0.8 (2.6) 
0.1 (0.5) 
1.3 (2.6) 
8.6(10.7) 



SOIL SURVEY: 

Depth to 
"A" Horizon "I" Horizon "C" Horizon 

Tbickne•• (ca) 2 44 50 
pH 4.4 5.9 
Rock and Debri• (%) 0.6 0.1 
Sand (%) 69.4 74.1 
Silt (%) 24.4 20.0 
Clay (%) 6.2 5.9 
Zn 9.4 53.1 
Cu 8.9 26.0 
M& 84.0 98.0 
Mn 1.0 4.0 
Ca 54.0 498.0 
He 87.0 73.0 
It 125.0 287.0 
Fe 15.0 34.0 
Pb <1.0 11.0 
Co <0.1 0.3 
Cr 2.4 11.4 
Hi 22.5 30.5 
p 268.0 206.0 
H 375.0 290.0 
I 4.1 9.1 



348 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mosquito Lake PLOT NUMBER: 69-05 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Browse 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 215 degrees ELEVATION: 91 •eters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square •eters/hectare (s.d.)) 
Picea glauca 0 
Picea •ariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ!ecies ~%~ 
Picea glauca 52 
Picea mariana 0 
Populus tre•uloides 44 
Salix •PP• 44 
Betula papyrifera 72 
Betula nana 04 

UNDERSTORY VEGETATION 

SJ!ecies 
Sphagnu• 
Picea glauca 
Gra•ineae 
Betula papyrifera 
Spiraea beauverdiana 
Epilobiu• angustifoliu• 
Cornu• canadensis 
Ledu• spp. 
Vacciniu• spp. 
Vacciniu• vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Debris 

Ste•s/ha Height in Heights 
[x~s.d.lJ c •• ~··d·l •easured 
2000 (2380) 62.0 (16.6) 8 

0 0 0 
2080 (2860) 74.8 (34.1) 25 
4240 <--> 88.9 (35.5) 25 
7440 (7060) 153.4 (63.4) 25 

Frequency Canopy cover 
~%~ [x~s.d.lJ 

64 20.9 (24.2) 
04 0.1 (0.5) 
28 4.5 (14.9) 
04 0.1 (0.5) 
04 1.2 (6.0) 
68 2.1 (2.5) 
88 5.4 (5.0) 
04 1.2 (6.0) 
08 3.2 (11.5) 
32 2.0 (4.1) 
08 0.6 (2.5) 
16 0.8 (2.6) 
16 0.4 (0.9) 
60 17.0 (22.7) 



349 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mo8quito Lake PLOT NUMBER: 69-06 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Brow•e 
DISTURBANCE: 1971 Cru•hing in 1969 Burn 
ASPECT: 283 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (•quare meters/hectare (8.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloidea 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJi!ecies ~%~ 
Picea glauca 04 
Picea mariana 0 
Populus tremuloides 20 
Salix •PP• 32 
Betula papyrifera 64 
Ledum 8PP• 08 
Vaccinium •PP• 08 

UNDERSTORY VEGETATION 

SJi!ecie• 
Lycopodiua •PP• 
Sphaanum 
Equi•etu• pratenae 
Picea glauca 
Picea aariana 
Gramnineae 
Populu• treauloide• 
Salix 8PP• 
Betula papyrifera 
Epilobium angu•tifolium 
Cornua canadensis 
Vaccinium spp. 
Vaccinium viti•-idaea 
Cladonia spp. 
Peltigera •PP• 
Debris 

Stems/he Height in Heights 
[x~•.d.~] em. ~·-d·2 measured 

80 (400) 50.0 (0.0) 1 
0 0 0 

480 (1020) 50.6 (20.9) 19 
3200 (8300) 65.4 (34.7) 22 
1440 (2200) 66.0 (17.4) 9 

Frequency Canopy cover 
~%2 lx~a.d.lJ 

96 9.5 (6.6) 
96 9.0 (6.8) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
04 0.5 (2.5) 
20 1.6 (6.0) 
04 0.1 (0.5) 
08 0. 1 (3.5) 
08 0.3 (0.8) 
84 3.4 (3.6) 
64 2.4 (3.3) 

0 o.o (2. 5) 
20 0.5 (1.0) 
04 0. 1 (0.5) 
16 0.4 (0.9) 
28 4.1 (8.8) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thickness (em) 1 66 71 
pH 6.2 5.6 
Rock. and Debris (%) 0.1 o.o 
Sand (%) 73.5 72.5 
Silt (%) 19.8 20.9 
Clay (%) 6.7 6.6 
Zn 15.6 40.9 
Cu 12.8 18.1 
M& 95.0 97.0 
Mn 1. 0 4.0 
ca 386.0 339.0 
Na 90.0 63.0 
K 210.0 240.0 
Fe 19.0 34.0 
Pb <1.0 4.4 
Co <0. 1 0.2 
Cr 6.7 10.5 
Ni 25.6 47.8 
p 274.0 388.0 
N 306.0 473.0 
8 3.8 4.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Moaquito Lake PLOT NUMBER: 69-07 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Thin Browae 
DISTURBANCE: None for past 90 years 
ASPECT: 120 degrees ELEVATION: 107 aeters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [aquare meters/hectare (s.d.)} 
Pieea glauea Total Basal Area: 
Pieea aariana 
Populus treauloides 75.0 (36.4) 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Specie• 
Frequency 

(%) 
Pieea glauea 
Pieea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus app. 
Ribes spp. 
Spiraea beauverdiana 
Sorbus seopulina 
Viburnum edule 

UNDERSTORY VEGETATION 

Species 
Lycopodium annotinum 
Sphagnum 
Equisetua spp. 
Gyanoearpiua dryopteris 
Gramineae 
Platanthera dilatata 
lUbes spp. 
Rubus pedatus 
Rosa aeieularis 
Epilobium angustifoliua 
Cornu• canadensis 
Pyrola secunda 
Vaeeinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Viburnum edule 
Cladonia •PP• 
Peltigera spp. 
Debris 

0 
0 

12 
12 
12 
04 
04 
04 
08 
28 

Steas/ha 
[x(s.d.)} 

0 
0 

800 (2220) 
600 (1580) 
200 (660) 

Frequency 
(%) 

44 
48 
24 
60 
52 
04 
04 
48 
12 
04 
52 
16 
24 
08 
32 
20 
04 
04 
24 

Height in Heights 
ea. (s.d.) aeasured 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Canopy cover 
(x(s.d.)} 
1.5 (2.6) 
4.3 (7.2) 
0.6 (1.1) 
7.1(14.1) 
4.4 (7.2) 
0.1 (0.5) 
0.1 (0.5) 
3.6 (5.2) 
1.2 (3.5) 
0.1 (0.5) 
2.9 (4.4) 
0.4 (0.9) 
1.0 (2.6) 
0.2 (0.7) 
1.6 (3.5) 
1.3 (3.5) 
0.1 (0.5) 
0.1 (0.5) 
1.0 (2.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thick.ne•• (em) 6 46 59 
pH 4.5 5.6 
Rock. and Debris (%) 1. 0 0.5 
Sand (%) 69.8 78.0 
Silt (%) 23.0 18.2 
Clay (%) 7.2 3.9 
Zn 21.8 34.3 
Cu 1 5 • 1 16.5 
Mg 94.0 97.0 
Mn 1.0 3.0 
Ca 178.0 210.0 
Na 76.0 69.0 
K 107.0 190.0 
Fe 16.0 32.0 
Pb 1.9 1.3 
Co <0.1 0.3 
Cr 3.7 10.4 
Ni 27.6 66.4 
p 280.0 416.0 
N 387.0 289.0 
B 4.7 3.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Moaquito Lake 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Birch 
DISTURBANCE: 1969 Fire 

PLOT NUMBER: 69-08 

ASPECT: 207 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 107 meters 
TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (equare metere/hectare (e.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloidee 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Specie• 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populue tremuloidea 
Salix app. 
Betula papyrifera 
Alnue app. 
Ribea epp. 
Sorbua acopulina 

UNDERSTORY VEGETATION 

Specie• 
Lycopodium epp. 
Sphagnum 
Equiaetum pratenee 
Gymnocarpium dryopterie 
Gramineae 
Betula papyrifera 
Ro•a acicularia 
Epilobiua anguatifolium 
Trientalia europaea 
Linnaea boreali• 
Peltigera epp. 
Debris 

0 
0 
0 
0 

80 
04 
04 
12 

Steme/ha 
(x(e.d.)) 

0 
0 
0 
0 

7900(104660) 

Frequency 
(%) 
36 
36 
40 
04 
80 
48 
04 
76 
08 
04 
20 
12 

Height in 
em. (a.d.) 

0 
0 
0 
0 

Height• 
meaeured 

0 
0 
0 
0 

59.2 (14.3) 20 

Canopy cover 
(x(a.d.)J 
2.4 (6.3) 
1.3 (2.6) 
1.0 (1.3) 
0.5 (2.5) 
7.0(11.3) 
6.6(10.1) 
1.0 (0.5) 
3.1 (3.7) 
0.2 (0.7) 
0.1 (0.5) 
0.5 (1.0) 
2.5 (8.3) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thick.neaa (c•) 8 34 47 
pH 4.S 5.7 
Rock. and Debria (%) 2.4 0.2 
Sand (%) 77.0 78.2 
Silt (%) 16.0 17.4 
Clay (%) 7.0 4.5 
Zn 14.2 44.2 
Cu 13.6 20.8 
Ma 81.0 97.0 
Mn 1.0 5.0 
Ca 34.0 267.0 
Na 64.0 80.0 
'K 128.0 291.0 
Fe 16.0 33.0 
Pb 0.5 2.0 
Co 0.1 0.3 
Cr 3.0 10.8 
Ni 39.5 39.6 
p 275.0 372.0 
N 403.0 376.0 
8 5.3 5.6 



352 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Mo8quito Lake 
PHOTO NUMBER: KMS 23A33 TYPE: Seral Birch 
DISTURBANCE: 1969 Fire 

PLOT NUMBER: 69-09 

ASPECT: 212 dearee• 
YEAR SURVEYED: 1976 

ELEVATION: 91 meters 
TOPOGRAPHY: Rid&e 

BASAL AREA OF OVERSTORY {square meters/hectare (a.d.)] 
Picea &lauca 0 
Picea mariana 0 
Populus tremuloidea 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea alauca 
Picea mariana 
Populus tremuloidea 
Salix app. 
Betula papyrifera 
Alnu• •PP• 
Viburnum •PP• 

UNDERSTORY VEGETATION 

Lycopodium •PP• 
Sphaanum 
Equi•etum •PP• 
Gymnocarpium dryopteri• 
Gramineae 
Populu• tre•uloide• 
Betula papyrifera 
Rubu• idaeu• 
Epilobium annotinu• 
Cornua canaden•i• 
Trientali• europaea 
Peltigera app. 
Debris 

0 
0 
0 
0 

72 
04 
08 

Stema/ha 
[x( •• d.)] 

0 
0 
0 
0 

38400(48680) 

Frequency 
(%) 

20 
28 
68 
24 
80 
04 
32 
08 
80 
04 
12 
20 
08 

Heiaht in 
em. (a.d.) 

0 
0 
0 
0 

Heights 
mea•ured 

0 
0 
0 
0 

58.0 (11.8) 18 

Canopy cover 
(x(a.d.)] 
1.6 (6.0) 
3.3(10.1) 
2.9 (3.8) 
1.0 (2.6) 
4.3 (6.4) 
0.1 (0.5) 
5.4 (9.9) 
0.4 (0.9) 
8.5 (8.5) 
0.1 (0.5) 
0.3 (0.8) 
0.5 (0.1) 
2.9(13.9) 



SOIL SURVEY: 

Depth to 
"A" Horia:on. ... " Horia:on. "C" Horizon. 

Thic:kn.e•• (em) 5 41 54 
pH 4.9 5.7 
lloc:k an.d Debri• (%) 0.6 2.3 
San.d (%) 71.8 78.6 
Silt (%) 21.2 16.5 
Clay (%) 7.0 4.9 
Zn. 7.8 28.0 
Cu 6.3 9.2 
M& 16.0 96.0 
Mn. 2.0 5.0 
Ca 229.0 135.0 
Na 80.0 62.0 
K 133.0 171.0 
Fe 15.0 31.0 
Pb 5.1 3.3 
Co t 0.3 
Cr 39.2 7.5 
Ni 2.1 20.5 
p 233.0 297.0 
N 574.0 468.0 
B 5.8 5.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Moequito Lake PLOT NUMBER: 69-10 
PHOTO NUMBER: KMS 23A33 TYPE: Mature White Spruce 
DISTURBANCE: None in paet 90 years 
ASPECT: 60 desreee ELEVATION: 91 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slisht-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 33.0(60.8) 
Picea mariana 0 
Populus tremuloides 0.5 (5.0) 
Betula papyrifera 6.8(28.4) 

SHRUB/SAPLING SURVEY 

Species 
Picea slauca 
Picea aariana 
Populus tremuloides 
Salix spp. 
Betula papyr1fera 
Alnus spp. 

Frequency 
(%) 

48 
24 
12 

Menziesia ferrug1nea 
Viburnum edule 

0 
12 
24 
12 
08 

UNDERSTORY VEGETATION 

Steas/ha Heisht in 
[x(s.d.)) ·em. (s.d.) 
1280 (1620) 274.3 (56.0) 

640 (1380) 0 
1520 (6780) 39.2 (11.1) 

0 0 
240 (660) 0 

Heights 
measured 

4 
0 
5 
0 
0 

Frequency Canopy cover 
seecies ~%~ [x~s.d.2J 

Lycopodiua spp. 12 0.3 (0.3) 
Lycopodium annotinum 24 3.0 (6.9) 
Sphasnua 18 26.1(26.1) 
Gyanocarp1ua dryopteris 32 2.9 (6.6) 
Gramineae 52 1.7 (2.5) 
Populus treauloides 04 0.1 (0.5) 
Rubus pedatus 04 0.5 (2.5) 
llosa acicular is 0 0. 1 (0.5) 
Ep11obiua angustifolium 04 0.1 (0.5) 
Cornua canadensis 28 3.0 (6.9) 
Menziesia ferruginea 08 1.3 (6.0) 
Vaccinium vitis-idaea 12 0.3 (0.8) 
Trientalis europaea 44 1 • 1 (1. 3) 
Viburnum edule 12 1.3 (3.5) 
Linnaea borealis 52 5.3 (6.0) 
Debris 08 0.6 (2.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "I" Horicon "C" Horicon 

Thickne•• (c•) ' 23 37 
pH 4.3 S.3 
Rock and Debria (%) 1.9 9.7 
Sand (%) 79.6 80.1 
Silt (%) 1S.O 14.4 
Clay (%) S.4 '·' Zn 18.1 S1.7 
Cu s.8 23.S 
M& 9S.O 97.0 
Mn 4.0 8.o 
Ca 248.0 228.0 
Na 116 .o 11S.O 
J(. 271.0 323.0 
Fe 17.0 34.0 
Pb 6.2 2.9 
Co 0. I 0.3 
Cr 3.7 9.2 
Ni 28 .I 66.7 
p 180.0 Sl3.0 
N 88s.o 396.0 
8 S.4 8.6 



354 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT HUMBER: 69-11 
PHOTO HUMBER: KMS 23A38 TYPE: Seral Thin Spruce Browse 
DISTURBARCE: 1947 Fire 

ELEVATION: 46 meters ASPECT: 61 degrees 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLIRG SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populua treauloides 
Salix spp. 
Betula papyrifera 
Empetrum ni8rum 
Ledua spp. 
Vacciniua spp. 

URDERSTORY VEGETATION 

s2ecies 
Lycopodiu• spp. 
Lycopodiua annotinua 
Sphagnum 
Picea aariana 
Salix spp. 
Geocaulon lividum 
Spiraea beauverdiana 
Lupinus arcticus 
Cornu• canadensis 
Eapetrua ntarum 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-tdaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

24 
60 

0 
24 
08 
16 
72 
40 

Stems/ha 
[x(s.d.)] 
800 (1820) 

2880 (3400) 
0 

480 (880) 
200 (880) 

Frequency 
~%~ 
oa 
08 

100 
08 
04 
28 
08 
04 
24 
04 
24 
12 
96 
16 
16 
44 
68 

Height in 
em. (s.d.) 
263.8(141.7) 
113.0 (99.6) 

0 
49.5 (24.6) 
41.7 (0.6) 

Height a 
mea au red 

4 
17 

0 
14 

3 

Canopy cover 
[x~s.d.~J 
0.2 (0.7) 
0.2 (0.7) 

52.2(30.8) 
0.7 (2.6) 
o.s (2.5) 
0.9 (1. 2) 
0.2 (0.7) 
0. 1 (0.5) 
0.7 ( 1. 2) 
o.s (2.5) 
o.8 ( 1. 2) 
0.4 (0.9) 
6.1 (4.9) 
0. 1 (0.5) 
0.4 (0.9) 
1 • 1 (1. 3) 
6.0 (7.4) 



SOIL SUilVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thiclc.ne•• (c•) 4 23 41 
pH 4.3 4.9 
Rock. and Debri• (%) 5.4 15.7 
Sand (.%) 83.1 83.5 
Silt (%) 13.0 12.8 
Clay (%) 3.9 3.8 
Zn 7.3 30.8 
Cu 6.0 14.3 
M& 84.0 97.0 
Mn 1.0 2.0 
Ca 107.0 192.0 
Na 94.0 61.0 
K 114.0 289.0 
Fe 14.0 31.0 
Pb 2.7 1.9 
Co 0.1 0.2 
Cr 2.8 7.7 
Ni 83.5 39.5 
p 216.0 276.0 
N 390.0 473.0 
8 5.5 5.2 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT NUMBER: 69-12 
PHOTO NUMBER: KMS 23A38 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: Bone for pa8t 90 years 
ASPECT: 336 degree• ELEVATION: 46 Meter• 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY {square meters/hectare (s.d.)) 
Picea glauca 6.6(19.0) 
Picea mariana 0.4 (6.2) 
Populus tre•uloides 0 
Betula papyrifera 6.9 (2.2) 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus treauloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ribes spp. 
Spiraea beauverdiana 

UNDERSTORY VEGETATION 

Species 
Sphagnu• 
Equisetum spp. 
Gyanocarpiua dryopter1s 
Graaineae 
Salix spp. 
Alnus spp. 
llibes spp. 
Spiraea beauverd1ana 
Rubus arct1cus 
Potentilla palustr1s 
Rosa acicularis 
Epilobium angustifoliua 
Cornus canadensis 
Vacc1n1um vitis-idaea 
Trientalis europaea 
Pole•onium acutiflorum 
Pelt1gera spp. 

16 
04 

0 
36 
36 
60 
64 
32 

Stems/ha 
~ 

(x(s.d.)] 
320 (740) 

80 (400) 
0 

6600(12140) 
2200 (4400) 

Frequency 
(%) 

84 
36 
04 
84 

0 
08 
16 
08 
08 
60 
16 
12 
28 
04 
32 
32 
08 

Height in 
ca. (s.d.) 

Heights 
Measured 

213.4 (90.3) 
0 

5 
0 
0 0 

57.8 (19.6) 
57.4 (14.5) 

12 
10 

Canopy cover 
(x(s.d.)] 
12.0(15.1) 

1.4 (2.6) 
2.0(10.0) 
3.7 (4.0) 
1.0 (3.5) 
2.5(10.2) 
2.0 (4.1) 
0.7 (2.6) 
0.6 (2.5) 
6.1 (5.8) 
1.7 (4.1) 
0.3 (0.8) 
1.1 (2.6) 
0.1 (0.5) 
0.8 (1.2) 
0.8 (1.2) 
0.2 (0.7) 



SOIL SUI.VEY: 

Depth to 
"A" Horizon "I" Horizon "C" Horizon 

Thic:lc.neaa (c:•) 2 10 35 
pH 6.0 5.2 
l.oc:lc. and Debria (%) 1. 1 0.7 
Sand (%) 58.1 56.1 
Silt (%) 33.0 28.5 
Clay (%) 8.9 15.4 
Zn 43.6 9.1 
Cu 21.3 25.5 
M& 97.0 47.0 
Mn 7.0 117.0 
Ca 24350.0 59700.0 
If a 135.0 95.0 
K 486.0 172.0 
Fe 15.0 24.0 
Pb 3.7 9.9 
Co 0.1 12.4 
Cr 4.1 9.8 
Ni 34.6 59.2 
p 256.0 548.0 
N 583.0 1048.0 
I 5.5 8.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT NUMBER: 69-13 
PHOTO NUMBER: KMS 23A38 TYPE: Seral Bireh 
DISTURBANCE: 1971 Crushin& in 1969 Burn 
ASPECT: 290 dearees ELEVATION: 46 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Sli&ht-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/heetare (s.d.)) 
Pieea alauea 0 
Pieea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Speeies 
Frequeney 

(%) 
Pieea &lauea 0 
Pieea mariana 0 
Populus tremuloides 20 
Salix spp. 16 
Betula papyrifera 64 
Betula nana 40 
Spiraea beauverdiana 24 
Empetrum niarum 04 
Ledum spp. 60 
Vaeeinium spp. 80 

UNDERSTORY VEGETATION 

Speeies 
Lyeopodium spp. 
Sphaanum 
Equisetum pratense 
Picea alauca 
Gramineae 
Populus treauloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Rubus pedatus 
Epilobium angustifolium 
Cornus canadensis 
Empetrum nigrum 
Ledum spp. 
Vacc1nium spp. 
Vaccinium vitis-idaea 
Oxycoecus aicrocarpus 
Cladon1a spp. 
Peltiaera •PP• 
Debris 

Stems/ha 
[x(s.d.)) 

0 
0 

660 (1740) 
820 (2200) 

10000(14000) 

Frequency 
(%) 
10 
12 
88 
04 
32 
04 
04 
20 
08 
64 
16 
08 
04 
40 
28 
64 
08 
08 
08 
60 

Heiaht in 
em. (s.d.) 

0 
0 

Heiahts 
lleasured 

29.5 (25.0) 
44.2 (12.5) 
62.6 (11.7) 

0 
0 

50 
8 

19 

Canopy eover 
[x(s.d.)) 
4.3 (6.7) 
5.3 (4.1) 
3.4 (3.5) 
0.2 (0.7) 
2.7 (6.7) 
0.1 (0.5) 
1.3 (6.0) 
0.6 (1.1) 
0.6 (2.5) 
3.9 (6.6) 
0.4 (0.9) 
1.0 (3.5) 
0.1 (0.5) 
3.6 (6.8) 
2.2 (4.0) 
2.8 (3.8) 
0.6 (0.8) 
0.2 (0.7) 
0.2 (0.7) 
5.4 (7.4) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Tbiclc.neee (ca) 8 26 39 
pH 4.3 4.9 
Rock and Debrie (%) 5.3 12.7 
Sand (%) 82.1 78.9 
Silt (%) 14.0 16.0 
Clay (%) 3.9 5.1 
Zn 26.1 49.4 
Cu 17.4 19.3 
Mg 96.0 97.0 
Mn 0.2 2.0 
Ca 118.0 336.0 
Na 78.0 56.0 
K 355.0 379.0 
Fe 14.0 31.0 
Pb 10.4 2.1 
Co t 0.3 
Cr 3.8 7.8 
tU 46.0 40.7 
p 310.0 255.0 
N 563.0 582.0 
B 6.0 8.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn PLOT NUMBER: 69-13 
PHOTO NUMBER: KKS 23A38 TYPE: Seral Birch 
DISTURBANCE: 1977 Winter Myatery Creek Cruahin& 
ASPECT: 290 dearee& ELEVATION: 46 metera 
YEAR SURVEYED: 1980 TOPOGRAPHY: Sli&ht-Moderate Slope 

BASAL AREA OF OVERSTORY [aquare meter&/hectare (&.d.)) 
Picea alauca 0 
Picea mariana 0 
Populu• tremuloide• 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecie& ~%l 
Picea &laue a 44 
Picea aariana 0 
Populu• tremuloidea 80 
Salix app. 88 
Betula papyrifera 100 

UNDERSTORY VEGETATION 

s2ecie• 
Sphaanum 
Equiaetua •PP• 
Picea &lauca 
Graaineae 
Populua bal•amifera 
Populu• tre•uloide• 
Salix 8PP• 
Betula nana 
Betula papyrifera 
Ribea app. 
Spiraea beauverdiana 
Rubu• chamaemoru• 
Epilobium anauatifolium 
Cornu• canaden•i• 
Ledum app. 
Vaccinium •PP• 
Vacciniua vitia-idaea 
Oxycoccu• microcarpu• 
Linnaea boreali• 
Cladonia app. 
Peltiaera 8pp. 
Debris 

Stem&/ha Heiaht in Heiaht• 
[x~&.d.l) em. ~·-d·l aeaaured 
1840 (3100) 58.9 (14.1) 14 

0 0 0 
10160 (9040) 83.6 (23.0) 25 
12080 (12660) 78.3 (21.7) 25 
38200 (22280)114.0 (42.2) 25 

Frequency Canopy cover 

'%l [x, •• d.2J 
92 46.5(33.3) 
36 0.9 (1. 2) 
24 0.1 (1.1) 
44 1. 6 (2.6) 
04 0.5 (2.5) 
28 1 • 1 (2.6) 
28 3.5 (7.2) 
08 0.2 (0.7) 
44 4.5 (8.7) 
12 0.3 (0.8) 
20 1.6 (6.0) 
04 0. 1 (0.5) 
48 2.3 (6.0) 
28 2.6 (6.7) 
08 3.0(14.0) 
20 3.6(14.0) 
24 1. 4 (3.5) 
04 0.1 (0.5) 
08 0.2 (0.7) 
20 0.5 ( l. 0) 
28 4.1 <--> 
16 7.0(22.3) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT HUMBER: 69-14 
PHOTO NUMBER: KKS 23A38 TYPE: Seral Birch 
DISTURBANCE: 1971 Cru•hing in 1969 Burn 
ASPECT: 280 degrees ELEVATION: 46 •eters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (•quare meter•/hectare (8.d.)] 
Picea glauca 0 
Pieea mariana 0 
Populu• tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

(%) 
Pieea glauea 
Picea mariana 
Populus tremuloides 
Salix •PP• 
Betula papyrifera 
Betula nana 
Ribes •PP• 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 

UNDERSTORY VEGETATION 

Specie• 
Lycopodium •PP• 
Sphagnum 
Equisetum •PP• 
Picea glauea 
Gramineae 
Salix spp. 
Betula nana 
Betula papyrifera 
Rubu• chamae•orus 
Rubus idaeus 
Epilobium angustifolium 
Cornu• eanadensi• 
Empetrum nigrum 
Ledum spp. 
Vaeeinium spp. 
Vaceinium vit18-1daea 
Trientali• europaea 
Linnaea borealis 
Peltigera spp. 
Debris 

08 
16 
44 
32 
64 
08 
08 
28 
24 
60 

Ste•s/ha 
[x(s.d.)] 

160 (520) 
320 (1240) 

1120 (1620) 
1360(22340) 
9760(18240) 

Frequency 
(%) 

92 
88 
80 
04 
64 
04 
20 
20 
16 
04 
48 
04 
04 
1 2 
32 
28 
04 
04 
28 
20 

Height in Height• 
em. (8.d.) measured 

59.2 (14.3) 5 
77.5 (23.6) 4 
50.5 (17.9) 21 
54.9 (19.0) 18 
68.5 (22.3) 25 

Canopy cover 
(x( •• d.)) 
10.8(14.8) 
2.6 (2.2) 
3.7 (4.0) 
0. 1 (0.5) 
2.4 (3.3) 
0.2 (0.7) 
0.5 (2.5) 
0.5 ( 1.0) 
o.n (2.6) 
0.5 (2.5) 
1.4 ( 1.3) 
0.2 (0.7) 
0.5 (2.5) 
1.2 (3.5) 
1. 2 (4.1) 
1.9 (2.6) 
0.1 (0.5) 
0. 1 (0.5) 
1. 1 (2.6) 
1.3 (3.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thic:kne•• (c:•> 2 60 64 
pH 3.9 4.9 
Rock and Debrt• (%) 0.4 S.6 
Sand (%) 80.7 81.8 
Silt (%) 14.9 14.6 
Clay (%) 4.4 3.7 
Zn 19.1 32.4 
Cu 14.3 13.S 
Mg 96.0 96.0 
Mn 1. 0 2.0 
Ca 198.0 205.0 
Na 70.0 ss.o 
IC 208.0 282.0 
Fe 12.0 31.0 
Pb 2.0 2.1 
Co t 0.2 
Cr 2.8 4.1 
Hi 2S.3 38.4 
p 365.0 287.0 
N 472.0 532.0 
B 4.3 1.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT NUMBER: 69-15 
PHOTO NUMBER: KMS 23A38 TYPE: Seral Willow 
DISTURBANCE: 1947 Fire 
ASPECT: 281 degrees 
YEAR SURVEYED: 1976 

BASAL AREA OF OVERSTORY 
Picea glauca 
Picea mariana 
Populu• tremuloide• 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

ELEVATION: 46 111eter• 
TOPOGRAPHY: Depression 

[•quare meter•/hectare 
0 

7.1(19.9) 
0 
0 

Frequency 
(%) 

Ste1u/ha 
(x(a.d.)) 

Height in 
em. (a.d.) 

Picea glauca 
Picea •ariana 
Populu• tremuloide• 
Salix •PP• 
Betula papyrifera 
Betula nana 
Alnu• •PP• 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 

UNDERSTORY VEGETATION 

04 
68 

0 
88 
04 
20 
88 
40 
16 
56 

50080 (400) 
4240 (6160) 

0 
21200(19000) 

200 (100) 

Frequency 

0 
231.1(267.2) 

0 
56.7 (14.2) 
57.0 (0.0) 

Canopy 

0 
18 

0 
23 

1 

cover 
seecie• ~%l [x~a.d.2) 

Sphagnum 100 39.0(25.1) 
Equi•etu• 8pp. 48 1.6 (2.6) 
Picea •ariana 08 0.3 (0.8) 
Gra•ineae 41 2.0 (3.4) 
Salix 8pp. 28 2.9 (5.0) 
Betula nana 16 0.4 (0.9) 
Alnus •PP• 12 0.4 (0.9) 
Geocaulon lividum 16 0.4 (0.9) 
Rubu• pedatu• 52 4.1 (5.4) 
Potentilla norvegica 20 0.9 (2.6) 
Rosa acicularis 08 0.6 (2.5) 
Cornus canadensis 24 1.0 (2.6) 
Empetrum nigrum 16 0.5 ( 1.0) 
Ledum spp. 32 1.2 (2.6) 
Vaccinium vitis-idaea 76 3. 1 (3.7) 
Oxycoccus microcarpus 28 0.7 ( 1. 2) 
Trientali• europaea 12 0.7 (2. 6) 
Cladonia rangiferina 12 0.3 (0.8) 
Peltigera spp. 12 1 • 1 (3.5) 
Debri• 12 0.3 (0.8) 



SOIL SURVEY: 

Dep~h ~o ..... Horizon ..... Horizon "C" Horizon 

Thick.neee (em) 2 24 49 
pH 5.7 5.7 
Rock. and Debrie (%) 7.8 5.1 
Sand (%) 83.1 65.2 
Sil~ (%) 12.9 26.6 
Clay (%) 4.0 8.2 
Zn 29.1 14.8 
Cu 18.6 22.9 
Ma 97.0 45.0 
Mn 10.0 14.0 
Ca 33050.0 24300.0 
Na 105.0 82.0 
It 293.0 176.0 
Fe 11.0 19.0 
.b 11.5 8.7 
Co <0.1 10.8 
Cr 3.1 8.8 
Ni 22.5 47.5 

• 276.0 201.0 
N 563.0 306.0 
a 7.3 12.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT NUMBER: 69-16 
PHOTO NUMBER: KMS 23A38 TYPE: Seral Birch-Willow 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 305 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%l 
Picea glauca 0 
Picea mariana 04 
Populus tremuloides 20 
Salix •PP• 64 
Betula papyrifera 100 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium spp. 
Sphagnum 
Equisetua pratense 
Picea glauca 
Gramineae 
Populus tremuloides 
Salix •PP• 
Betula nan a 
Betula papyrifera 
Rubus pedatus 
Rosa acicularis 
Epilobium angusifolium 
Corn us canadensis 
Chamaedaphne calyculata 
Vaccinium vitis-idaea 
Trientali• europaea 
Linnaea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Heiaht in Heiahts 
[x~s.d.l] em. ~s.d.2 measured 

0 0 0 
80 (400) 3.8 (19.2) 1 

643 (1638) 48.1 (17.1) 8 
18385(29104) 41.8 (26.4) 19 
25760(19203) 63.8 (14.2) 25 

Frequency Canopy cover 
~:q [x~s.·d. 2 J 

68 4.8 (7.0) 
68 3.3 (4.3) 
92 3.9 (3.9) 
12 0.3 (0.8) 
92 9.1(15.1) 
04 0. 1 (0.5) 
16 2.8 (8.2) 
04 0.2 (0.7) 
44 2.'7 (4.5) 
28 1 • 1 (2.6) 
04 0. 1 (0.5) 
56 2.2 (3.3) 
28 1.5 (3.4) 
08 0.6 (2.5) 
I 2 0.3 (0.8) 
08 0.2 (0.7) 
08 0.2 (0.7) 
12 0.3 (0.8) 
28 1 • 1 (2.6) 
40 2.2 (4.0) 



SOIL SURVEY: 

Thickness (c•) 
pH 
Rock and Debri• (%) 
Sand (%) 
Silt (%) 
Clay (%) 
Zn 
Cu 
M& 
Nn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 

• 
N 
B 

"A" Horizon 

4.3 
1.9 

79.0 
16.1 
4.9 

14.8 
12.0 
96.0 

1.0 
5085.0 

76.0 
157.0 

16.0 
6.3 

t 
2.9 

31.8 
286.0 
440.0 

8.8 

"B" Horizon 
Depth to 
"C" Horizon 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn PLOT NUMBER: 69-16 
PHOTO NUMBER: KMS 23A28 TYPE: Seral Birch-Willow 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 305 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJi!ecies ~%~ 
Picea glauca 52 
Picea mariana 0 
Populus tremuloides 80 
Salix spp. 68 
Betula papyrifera 92 
Betula nana 08 

UNDERSTORY VEGETATION 

SJi!ecies 
Sphagnum 
Equisetum spp. 
Picea &laue a 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nana 
Betula papyrifera 
Ribes spp. 
Spiraea beauverdiana 
Rubus chamaemorus 
Epilobium angustifolium 
Cor nus canadensis 
Ledu• spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Triental:is europaea 
Linnaea borealis 
Cladonia •PP• 
Peltiaera spp. 
Debris 

Stems/ha Height in Heights 
[x~s.d.2) em. ~s.d.2 measured 
4800 (7120) 70.8 (26.7) 13 

0 0 0 
7200 (7320) 77.0 (26.3) 25 
8880(11140) 82.3 (24.0) 25 

18240(19240) 119.8 (42.4) 25 

Frequency Canopy cover 
~%2 (x~s.d.2J 

92 53.6 (33.2) 
48 1.2 ( 1. 3) 
08 0.2 (0.7) 
80 16.0(25.6) 
08 0.3 (0.8) 
08 0.2 (0.7) 
04 0.1 (0.5) 
16 0.9 (2.6) 
04 1.2 (6.0) 
16 0.8 (2.6) 
12 0.3 (0.8) 
72 4.4 ( 8. 1) 
24 4.4(14.9) 
04 0. 1 (0.5) 
20 4.8(18.1) 
32 0.8 ( 1. 2) 
04 0.1 (0.5) 
04 0. 1 (0.5) 
04 0.1 (0.5) 
12 0.3 (0.8) 
28 6.6(12.2) 



362 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard 011 Road PLOT NUMBER: 69-17 
PHOTO NUMBER: KMS 23A38 TYPE: Seral Birch-Willow 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 298 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SJ!ecies ~%) 
Picea glauca 04 
Picea mariana 0 
Populus tremuloides 40 
Salix spp. 36 
Betula papyrifera 76 
Ledum spp. 16 
Vaccinium spp. 08 

UNDERSTORY VEGETATION 

s2ec1es 
Lycopodium spp. 
Lycopodium annotinum 
Sphaanum 
Equisetum spp. 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia rangiferina 
Peltigera spp. 
Debris 

Steas/ha Height in Heights 
[x~s.d.~] em. ~s.d.2 measured 

160 (800) 110 (0.0) 1 
0 0 0 

2160 (3760) 53.5 (21.9) 23 
2560 (5940) 53.7 (22.8) 22 
9160(14720) 61.3 (14.5) 24 

Frequency Canopy cover 
~%2 [x~s.d.lJ 
68 8.1(13.1) 
16 0.4 (0.9) 
76 8.1(11.3) 
04 0. 1 (0.5) 
04 0.1 (0.5) 
32 1.2 (2.6) 
04 0.2 (0.7) 
08 0.2 (0.7) 
76 0.6 (1. 1) 
04 0. 1 (0.5) 
64 2.7 (3.1) 
40 1.4 (2.6) 

0 0. 1 (0.5) 
08 0.2 (0.~) 
32 2.3 (6.3) 
12 0.3 (0.8) 
32 1.2 (2.6) 
04 0. 1 (0.5) 
32 1.6 (3.5) 
28 2.3 (4.6) 



SOIL SURVEY: 

Thickne•• (em) 
pH 
B.ock and Debr1• (%) 
Sand (%) 
Silt (%) 
Clay (%) 
Zn 
Cu 
M& 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
81 
p 

N 
B 

"A" Horizon "B" Horizon 

44 
5.4 
0.2 

73.9 
21.3 

4.9 
47.4 
21.0 
98.0 

4.0 
320.0 

75.0 
295.0 
34.0 
s.8 
0.3 
9.1 

88.2 
217.0 
200.0 

5.3 

Depth to 
•c• Horizon 

Sl 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT NUMBER: 69-18 
PHOTO NUMBER: KMS 23A38 TYPE: Mature White Spruce 
DISTURBANCE: None in past 90 years 
ASPECT: 104 degrees ELEVATION: 61 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Pieea glauea 48.8(20.6) 
Pieea mariana 8.7(20.8) 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Pieea glauea 
Pieea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Vaeeinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(:0 

44 
08 

0 
16 
40 
24 
52 
68 
04 

Stems/ha 
[x(s.d.)] 
2080 (3120) 

320 ( 1100) 
0 

400 (816) 
1520 (2100) 

Frequency 
seecies ~%2 

Lycopodiu• spp. 44 
Sphagnum 88 
Equisetu• pretense 04 
Pieea •ariana 0 
Gramineae 04 
Listera cordata 04 
Betula papyrifera 04 
Ceocaulon lividum 64 
Rosa acicular is 04 
Epilobium angustifolium 36 
Cornua canadensis 82 
Empetrum nigrum 20 
Ledum spp. 20 
Vaccinium spp. 28 
Vaccinium vitis-idaea 96 
Trientalis europaea 16 
Linnaea borealis 44 
Cladonia rangiferina 04 
Peltigera spp. 28 

Height in Heights 
em. (s.d.) measured 

87.8 (38.4) 12 
181.3(232.7) l 

0 0 
47.5 (9.9) 17 
62.7 (24.2) 18 

Canopy cover 
[x~s.d.~J 
1.5 (2.6) 

39.2(27.0) 
0. 1 (0.5) 
0.2 (0.7) 
0.2 (0.7) 
0.1 (0.5) 
0.1 (0.5) 
3.5 (6.4) 
o.t» (2.5) 
2.9 (5.0) 
8.8 (7.0) 
1 • 7 ( 4. 1) 
1.8 (6.0) 

12.7(11.3) 
7.1 (6.9) 
0.4 (0.9) 
3.1 (4.9) 
0. 1 (0.5) 
2.3 (4.6) 



SOIL SURVEY: 

Depth t:o 
"A" Horizon ..... Horizon "C" Horizon 

Thickness (em) 5 29 42 
pH 4.3 5.4 
Rock and Debri• (%) 0.3 9.0 
Sand (%) 68.6 71.0 
Silt (%) 25.9 22.0 
Clay (%) 5.5 7.0 
Zn 15.5 35.5 
Cu 13.4 10.7 
M& 86.0 97.0 
Mn 1. 0 4.0 
Ca 287.0 103.0 
Na 84.0 41.0 
K 113.0 241.0 
Fe 15.0 32.0 
Pb 3.5 2.7 
Co t: 0.2 
Cr 1.2 7.4 
Ni 75.3 56.7 
p 211.0 286.0 
N 201.0 287.0 
B 4.2 6.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard 011 Road PLOT RUMlER: 69-19 
PHOTO NUMBER: KMS 23A38 TYPE: Seral Thin Brow•e 
DISTURBANCE: Cru•hin& 1n 1969 lurn 
ASPECT: 150 dearee• ELEVATION: 46 •eter• 
YEAR SURVEYED: 1976 TOPOGRAPHY: Sli&ht-Moderate Slope 

BASAL AREA OF OVERSTORY (•quare •eter•/hectare (8.d.)) 
Picea alauca 0 
Picea •ariana 0 
Populu• tre•uloide• 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Specie• 
Frequency 

(%) 
Picea &lauca 
Picea •ariana 
Populu• tremuloide• 
Salix •PP• 
letula papyrifera 
Betula nana 
Ledu• •PP• 
Vacc1n1u• •PP• 

UNDERSTORY VEGETATION 

0 
04 
08 
56 
48 
08 
04 
12 

Ste••lha 
(x( •• d.)J 

0 
10 

200 
4600 
2600 

(400) 
(560) 

(6540) 
(5980) 

Frequency 

Beiaht in 
c•· (•.d.) 

0 
22.7 
51.3 
65.2 
65.9 

(7.7) 
(35.5) 
(25.2) 
(25.3) 

Canopy 

0 
13 
10 
25 
25 

cover 
Specie• '%~ [x~•.d.lJ 

Lycopodiu• 8PP• II 16.2(19.0) 
Sphaanu• 96 8.3 (6.8) 
Picea alauca 04 0.1 (0.5) 
Picea •ariana 01 0.2 (0.7) 
Gra•ineae 14 3.0 (3.0) 
Pop~lu• tre•uloide• 04 0.1 (0.5) 
Ep11ob1u• anau•t1fo11u• 10 2.0 (1.0) 
Cornu• canaden•1• 56 2.7 (3.9) 
Ledu• 8pp. 04 o.t (0.5) 
Vacciniu• •PP• 01 7.5 (7.1) 
Vaccinium viti•-idaea 12 0.3 (0.8) 
Trientali• europaea 28 0.7 (1. 2) 
Achillea boreali• 04 0. 1 (0.5) 
Peltiaera 8PP• 28 3.9 (3.8) 
Debri• 36 2.5 (4.6) 

• 



SOIL SURVEY: 

Dep~h ~o ..... Horizon .... Horizon •c• Horizon 

Thickne•• (c•) 2 27 33 
pH 4.4 5.5 
aock and Debria (%) 0.1 0.1 
Sand (%) 61.3 70.0 
Sil~ (%) 25.5 22.1 
Clay (%) 6.2 7.2 
Zn 14.2 31.4 
Cu 21.0 14.7 
Ma 95.0 97.0 
Mn 1. 0 4.0 
Ca 59700.0 252.0 
lia 117 .o 71.0 
It 157.0 211.0 
Fe 15.0 33.0 
Pb 11.1 2.2 
Co t 0.2 
Cr 1.3 7.1 
Iii 44.1 30.6 

• 275.0 296.0 
If 362.0 312.0 

• 2.1 4.5 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Standard Oil Road PLOT RUMlER: 69-20 
PHOTO NUMBERs KMS 23A38 TYPE: Seral Thin Browee 
DISTCRBANCE: 1971 Cruehin& tn 1969 Burn 
ASPECT: 268 deareee ELEVATION: 46 aetere 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depreeeion 

BASAL AREA OF OVERSTORY [equare •etere/hectare (e.d.)] 
Picea alauca 0 
Picea •ariana 0 
Populu• tre•uloidee 0 
Betula papyrifera 0 

SHRUI/SAPLUlG SURVEY 
Frequency 

s2eciee ~%l 
Picea alauca 0 
Picea·aariana 0 
Populu• tre•uloidee 08 
Salix epp. 76 
Betula papyrifera 32 

UNDERSTORY VEGETATION 

s2eciee 
Lycopodiua •PP• 
Sphaanu• 
Equi•etua praten•• 
Picea aariana 
Graaineae 
Salix epp. 
Betula papyrifera 
Spiraea beauverdiana 
Epilobiua anauetifolium 
Cornu• canadeneie 
Vacciniua epp. 
Vaccinium vitie-idaea 
Trientalie europaea 
Poleaoniuftl acutiflorum 
Peltiaera epp. 
Debrie 

Ste•e/ha Heiaht tn Heiaht• 
[x,e.d.l) c•. ~·-d-2 •eaeured 

0 0 0 
0 0 0 

200 (880) 51.0 (37.5) 10 
7200 (6980) 69.3 (21.3) 25 
1000 (1740) 68.3 (26.0) 25 

Frequency Canopy cover 
~%l [x~e.d.lJ 

92 15.3(13.9) 
84 8.2 (5.4) 
36 0.9 (1.2) 
12 0.4 (0.9) 
92 4.6 (6.3) 
04 0.2 (0.7) 
12 0.3 (0.8) 
20 0.5 (1.0) 
64 1.9 (1 • 1 ) 
44 2.3 (4.0) 
04 0.5 (2.5) 
28 0.7 (1. 2) 
12 0.3 (0.8) 
04 0. 1 (0.5) 
32 0.8 (1. 2) 
16 2.7 (4.5) 



SOIL SURVEY: 

Dep&h &o 
"A" Hol'li:Oft "I" Horlaon "C:" Hortaon 

Thlckneee (c•) 9 57 73 
pH 4.8 5.5 
aock and Debrte (I) 1.1 o.o 
Sand (I) 70.5 71.8 
Silt (I) 24.3 22.4 
C:la1 (%) 5.3 5.1 
Zn 9.1 41.2 
Cu 21.6 21.2 .. , 92.0 97.0 
Kn 1.0 5.0 
Ca 1141.0 229.0 
If a 85.0 78.0 
K 96.0 169.0 
Fe 15.0 33.0 
.b 11.3 12.4 
Co <0.1 0.3 
Cr 1.9 6.7 
111 50.2 48.7 

• 266.0 299.0 

• 339.0 3ll.O 

• 4.9 5.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 lurn-Marathon Road 
PHOTO RUMlER: KNS 19A30 TYPE: Seral lirch 

PLOT NUMBER: 69-21 

DISTURBANCE: 1969 Fire 
ASPECT: 303 dearee• 
YEAR SURVEYED: 1976 

ELEVATION: 46 aeter• 
TOPOGRAPHY: Depre••ion 

IASAL AREA OF OVERSTORY (•quare aeter•/hectare (8.d.)] 
Picea alauca 0 
Picea •ariana 0 
Populu• tre•uloide• 1.4 (8.1) 
Betula papyrifera 5.5(24.7) 

SHRUB/SAPLING SURVEY 

Specie• 
Frequency 

(%) 
Picea alauca 
Picea ·•ariana 
Populu• tre•uloide• 
Salix •PP• 
letula papyrifera 
Spiraea beauverdiana 
Sorbu• •copulina 
E•petru• niaru• 
Ledu• •PP• 
Vacciniu• •PP• 

UNDERSTORY VEGETATION 

Specie• 
Lycopodiu• •PP• 
Lycopodiu• annot1nu• 
Sphaanu• 
J:qut•etu• •PP• 
Equi•etu• praten•• 
Gy•nocarpiu• dryopteri• 
Graa1neae 
Betula papyrifera 
Geocaulon ltvidu• 
Ro•a aciculari• 
Epilobiu• anau•tifoliu• 
Cornu• canaden•i• 
Pyrola a•arifolia 
Vacciniu• •PP• 
Vacciniu• viti8-idaea 
Trientali• europaea 
Linnaea boreali• 
Cladonia ranaiferina 
Pelti&era •PP• 
Debri• 

0 
0 

32 
04 
76 
04 
08 
04 
04 
28 

Ste••lha 
(x( •• d.)] 

0 
0 

1360 (2480) 
80 (400) 

33000(52880) 

Frequency 
(%) 

72 
04 
92 
01 
64 
04 
24 
28 
04 
04 
64 
56 
04 
12 
30 
64 
48 
04 
16 
28 

Beiaht in Bei&ht• 
c•. (8.d.) ••a•ured 

0 
0 

48.0 
40.0 
56.4 

0 
0 

(10.0) 14 
(26.3) 3 
(12.6) 23 

Canopy cover 
(x( •• d.)] 
3.7 (6.3) 
0.1 (0.5) 

10.5(14.2) 
0.2 (0.5) 
3.2 (4.3) 
0.1 (0.5) 
0.6 (1.1) 
3.7 (7.1) 
0.2 (0.7) 
0.4 (0.9) 
4.5 (5.2) 
3.0 (4.4) 
0.1 (0.5) 
1.1 (3.5) 
0.9 (1.2) 
4.0 (5.0) 
1.6 (2.6) 
0.1 (0.5) 
0.4 (0.9) 
4.6(14.2) 



SOIL SUI.VEY: 

Dept.h t.o 
.. ,. .. Horizon ..... Horizon "C" Horizon 

Thick.neaa (ca) 3 40 50 
pH ••• 6.1 
aock. and Debrt• (%) 0.1 0.4 
Sand (%) 77.8 76.3 
Silt. (%) 19.2 17.7 
Clay (%) 3.0 6.1 
Zn 13.6 11.4 
Cu 7.0 5.3 
M& 79.0 91.0 
lin 2.0 1. 0 
Ca 292.0 82.0 
If a 113.0 44.0 
It 178.0 8o.o 
Fe 12.0 29.0 
.b 10.2 2.0 
Co <0.1 0.1 
Cr o.s 3.8 
IU 38.7 44.5 

• 210.0 115.0 
If 572.0 300.0 

• 9.0 4.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 lurn-Marathon aoad PLOT .UMIEa: 69-22 
PHOTO NUMIEa: KMS 19A30 TYPE: Seral lirch Aapen 
DISTURIANCE: 1971 Cruahin& in 1969 lurn 
ASPECT: 311 deareea ELEVATION: 46 aetera 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depreaaion 

IASAL AREA OF OVEaSTOaY (aquare aetera/hectare (a.d.)] 
Picea alauca 0 
Picea aariana 0 
Populua treauloidea 0 
letula papyrifera 0 

SHRUI/SAPLING SURVEY 
Frequency 

(%) 
Picaa.alauca 
Picea aariana 
Populua treauloidea 
Salix app. 
letula papyrifera 
letula nana 
Spiraea beauverdiana 
Ledua app. 
Vacciniua app. 

UNDERSTORY VEG~TATION 

Speciea 
Lycopodiua app. 
Sphaanua 
Bquiaetua app. 
Graaineae 
•opulua treauloidea 
Salix app. 
letula nana 
letula papyrifera 
aubua chaaaeaoru• 
Epilobiua anauatifoliua 
Cornua canadenaia 
Vacc:iniua app. 
Vac:ciniua vitia-idaea 
Trientalia europaea 
Linnaea borealia 
Pelti&era app. 
Debria 

04 
0 

40 
36 
76 
36 
20 
01 
20 

Steaa/ha 
(x(a.d.)J 
600 (3020) 

0 
6600(16740) 
2000 (3200) 

15400(15160) 

Frequency 
(%) 

92 
II 
36 
14 
01 

0 
04 
20 
04 
60 
44 
04 
28 
28 
20 
16 
64 

Beiaht in Heiahta 
ca. (a.d.) aeaaured 

0 0 
0 0 

13.6 (21.4) 12 
52.5 (25.1) 20 
67.0 (14.5) 24 

Canopy cover 
(x(a.d.)) 
13.3(17.6) 
6.5 (9.6) 
1.7 (3.4) 
3.1 (4.0) 
0.2 (0.7) 
0. 1 (0.5) 
0.3 (0.1) 
0.5 (1.0) 
0.1 (0 .. 5) 
2.7 (3.9) 

21 • 1 (1. 3) 
0. 1 (0.5) 
1 • 5 (3.5) 
0.6 ( l. 1) 

1.7 (4.1) 
0.4 (0.9) 
7.9 (7.6) 



SOIL SU&VEY: 

••p~b to 
"--'" Horizon ..... Horizon "C" Horl&on 

Thickne•• (ca) 3 32 44 
pH 4.3 S.3 
aock and Debrie (Z) 0.2 12.7 
Sand (%) 74.8 11.2 
Silt (Z) 20.0 14.4 
Clay (%) S.2 4.S 
Zn 21.0 2S.S 
Cu 1S.4 12.1 
Ma 91.0 90.0 
Nn 1.0 1.0 
Ca 662.0 73.0 
II a 94.0 70.0 
K 16S.O 141.0 
Fe 1S.O 27.0 
Pb 1.9 1.7 
Co <O.I 0.1 
Cr l.S 2.9 
111 39.0 31.6 , 341.0 302.0 
11 :SSI.O 472.0 

• S.6 3.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 aurn-Marathon Road PLOT RVMBER: 69-23 
PHOTO NUMBER: KMS 19A30 TYPE: Mature llack Spruce 
DISTURBANCE: None in paat 90 yeara 
ASPECT: 348 dearees ELEVATION: 46 •etera 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depreaaion 

8ASAL AREA OF OVERSTORY (aquare •etera/hectare (•.d.)] 
Picea alauca 0.8 (7.5) 
Picea ••riana 16.1(36.0) 
Populua tremuloide• 0.2 (2.6) 
Betula papyrifera 0 

SHRUB/SAPLIRG SURVEY 

Species 
Frequency 

(%) 
Picea &lauca 
Picea ••riana 
Populua tre•uloides 
Salix app. 
aetula papyrifera 
aetula nana 
Spiraea beauverdiana 
&•petru• niaru• 
Ledu• app. 
Vacciniu• app. 

VRDERSTORY VEGETATION 

12 
64 

0 
36 
16 
56 
16 
12 
48 
64 

Ste•s/ha 
(x(s.d.)J 

300 (900) 
2720 (2820) 

0 
3040 (6100) 

800 (2220) 

Hetaht in 
em. (s.d.) 
109.0 (34.4) 
179.5(122.3) 

0 
65.2 (18.3) 
S9.6 (15.8) 

Heiahts 
•easured 

3 
6 
0 

23 
a 

Frequency Canopy cover 
Species 

Lycopodtu• app. 
Sphaanu• 
•tcea •arf.aaa 
Gra•ineae 
Betula naaa 
aetula papyrtfera 
Geocaulon ltvidu• 
Cornua canadenaia 
Pyrola aecunda 
E•petru• niaru• 
Ledum spp. 
Vaccinium spp. 
Vacctnium vttis-tdaea 
Linnaea borealis 
Peltiaera spp. 
Debris 

(%) 
48 

100 
0 

20 
oa 
04 
52 
64 
oa 
16 
12 
28 
88 
3::! 
64 
04 

[x(a.d,)J 
1.2 (1.3) 

23.3(19.2) 
o.s (1.0) 
0.6 (1.1) 
0.4 (0.9) 
0. 1 (O.S) 
2.9 (4.4) 
3.6 (4.7) 
o.i (0.7) 
o.a (2.6) 
1 • I (2.6) 
3.8 (7.1) 
5.0 (4.8) 
1.2 (::!.6) 
3.7 (4.6) 
0.1 (0.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon ..... Horizon •c• Horizon 

Thiclr.ne•• (c•) 11 71 86 
pH 5.2 5.7 
Rock and Debri• (%) o.o 9.5 
Sand (%) 90.2 78.4 
Silt (%) 5.5 16.4 
Clay (%) 4.3 5.2 
Zn 50.0 48.9 
Cu 25.1 19.1 
II& 97.0 97.0 
lin 3.0 5.0 
Ca 1476.0 480.0 
II a 92.0 52.0 
It 358.0 343.0 
Fe 22.0 32.0 
fb 2.4 2.1 
Co 0.3 0.2 
Cr 7.3 6.1 
Ri 22.1 55.0 

• 245.0 287.0 

• 480.0 496.0 

• 3.4 6.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT HUMBER: 69-24 
PHOTO NUMBER: KMS 19A30 TYPE: Mature Hardwoods 
DISTURBANCE: 1969 Burn 
ASPECT: 149 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 46 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)1 
Picea glauca 0.9 (9.1) 
Picea mariana 0 
Populus tremuloides 1.9 (8.5) 
Betula papyrifera 11.5(22.4) 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea·aariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Vaccinium spp. 
Viburnum edule 

URDERSTORY VEGETATION 

04 
0 

32 
36 
28 
04 
20 
36 

Stems/ha 
[x(s.d.)] 

80 (40) 
0 

1440 (3675) 
1680 (3682) 
5230(13291) 

Frequency 
seecies ~%~ 

Lycopodium spp. 56 
Lycopodium annotinum 20 
Sphagnum 76 
Gymnocarpium dryopteris 40 
Graaineae 61 
Streptopus amplexifolius 04 
Betula papyrifera 08 
Rosa acicu1ar1s 56 
Epilobium angustifolium 88 
Cor nus canadensis 68 
Pyrola asarifolia 08 
Pyrola secunda 12 
Empetrum nigrum 04 
Vaccinium spp. 24 
Vaccinium vitis-idaea 36 
Trientalis europaea 72 
Viburnum edule 08 
Linnaea borealis 44 
Peltigera spp. 08 
Debris 08 

Height in Heights 
em. (s.d.) aeasured 
151.0(126.7) 5 

0 0 
62.8 (24.3) 18 
53.0 (13.2) 19 
55.0 (8.4) 20 

Canopy cover 
[x~s.d.2l 
2.9 (6.2) 
0.9 (2.6) 
5.8 (7.1) 
4.5(10.5) 
1.9 ( 1.1) 
0.2 (0.7) 
0.6 (2.5) 
2.0 (2.5) 
4.2 (4.9) 
3.3 (4.2) 
0.6 ( 2. 5) 
0.3 (0.8) 
0.1 (O.S) 
1.4 (3.6) 
0.9 ( 1. 2) 

2.2 ( 2. 4) 
0.6 (2.5) 
1.1 (1. 3) 
0.2 (O.i) 
0.2 (0.7) 



SOIL SURVEY: 

Depth t:o 
"A" Horizon "B" Horizon "C" Horizon 

Thic:ltne•s (c:m) 3 52 60 
pH 4.4 6.0 
Roc: It and Debris (%) 0. 1 0.1 
Sand (%) 77.0 75.5 
Silt (%) 15.8 17.6 
Clay (%) 7.1 7.0 
Zn 19.1 32.8 
Cu 14.6 14.9 
M& 80.0 97.0 
Mn 1.0 5.0 
Ca 164.0 208.0 
Na 95.0 54.0 
It 118.0 254.0 
Fe 13.0 32.0 
Pb 2.7 3.4 
Co 0.1 0.2 
Cr 2.0 6.2 
Ni 75.4 45.4 
p 226.0 265.0 
N 403.0 386.0 
8 5.7 4.8 
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VEGETATION SURVEY ON XENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-25 
PHOTO NUMBER: XMS 19A30 TYPE: Seral Birch 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 55 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)} 
Picea alauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Ledum spp. 

UNDERSTORY VEGETATION 

s2ec1es 
Lycopodium app. 
Sphaanum 
Equisetum spp. 
Picea glauca 
Gramineae 
Salix app. 
Betula papyr:lfera 
Spiraea beauverdiana 
Rubus chamaeaorus 
Rosa acicular is 
Epilobium anaustifolium 
Corn us canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Peltigera spp. 
Debris 

0 
0 
0 

52 
96 
04 
04 

Stems/ha 
(x(s.d.)) 

0 
0 
0 

4560 (6671) 
28640(20580) 

Frequency 
,%2 
84 
96 
88 
04 
28 
04 
40 
04 
04 
04 
64 
36 
08 
08 
04 
32 
56 

Heiaht in 
ca. (s.d.) 

0 
0 
0 

56.5 (11.2) 
64.1 (14.8) 

Heights 
measured 

0 
0 
0 

19 
24 

Canopy cover 
lx~s.d.l] 
6. 5. ( 5. 5) 
6.8 (5.1) 
3.9 (3.9) 
0.1 (0.5) 
1.6 (3.4) 
0.2 (0.7) 
1.5 (2.6) 
0. 1 (0.3) 
o.r (0.5) 
0.1 (0.5) 
2.5 (3.2) 
1.7 (3.4) 
0.2 (0.7) 
0.6 (2.5) 
0.5 (2.5) 
0.8 (1. 2) 

4.5 (7. 1) 



SOIL SUB.VEY: 

Depth to 
"A" Horizon "a" Horizon "C" Horizon 

Thiclc.ne•• (c•) 5 27 35 
pH 4.4 5.8 
B.oclc. and Debr:l• (%) 0.1 0.1 

.Sand (%) 68.2 78.1 
Silt (%) 23.7 17.8 
Clay (%) 8.1 4.1 
Zn 8.4 17.1 
cu 7.0 8.7 

•• 69.0 94.0 
Mn 1.0 1. 0 
Ca 55.0 105.0 
lia 100.0 68.0 
K 83.0 132.0 
Fe 14.0 31.0 
Pb 1.5 0.9 
Co 0.1 0.2 
Cr 1.5 3.4 
Hi 44.8 47.7 
p 286.0· 265.0 
H 264.0 391.0 
B 4.2 5.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-26 
PHOTO NUMBER: KMS 19A30 TYPE: Seral Birch 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 66 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum •PP• 
Vaccinium spp. 

UNDERSTORY VEGETATION 

s2eciea 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea •ariana 
Gramineae 
Betula nana 
Betula papyrifera 
Spiraea beauverdiana 
Rubus chamae•orus 
Epilobiu• angustifolium 
Corn us canadensis 
E111petrum nigrum 
Ledum spp. 
Andromeda pol1fo1ia 
Vaccinium spp. 
Vacciniu111 vitis-idaea 
Oxycoccus microcarpua 
Cladonia spp. 
Peltigera spp. 
Debris 

0 
08 
04 
04 
72 
20 
16 
20 
36 
44 

Stems/ha 
[x(s.d.)) 

0 
400 (1400) 
160 (800) 
320 (1600) 

24320(27680) 

Frequency 
~%l 

56 
10 
84 
08 
20 
16 
40 
08 
36 
36 
04 
28 
28 
08 
32 
28 
20 
08 
28 
64 

Height in 
em. (s.d.) 

0 
51.1 
78.5 
56.8 
56.5 

(8.5) 
(10.6) 
(4.5) 

(11.0) 

Canopy 

0 
7 
2 
5 

22 

cover 
[x~s.d.ll 
3.7 (6.7) 
11.~(20.7) 
3.3 (3.6) 
0.5 (1.0) 
0.5 (1.0) 
0.5 (1. 0) 
2.4 (4.0) 
1.0 (3.5) 
1.3 (2.6) 
1.1 ( 1. 2) 
0. 1 (0.5) 
0.8 (1. 2) 
1.9 (4.1) 
0.2 (0.7) 
1. 6 (3.5) 
1. 9 (4.1) 
0.5 (1.0) 
0.6 (2.5) 
1 • 1 (2.6) 

18.2(27.6) 



SOIL SUJ.VEY: 

Thick.nesa (caa) 
pH 
J.oclc. and Debris (%) 
Sand (%) 
Silt: (%) 
Clay (%) 
Zn 
Cu 
M& 
Mn 
Ca 
Ha 
It 
Fe 
Pb 
Co 
Cr 
Hi 
p 

H 
8 

"A" Horizon 

* 
3.5 
o.o 

84.7 
11.4 
4.0 

12.8 
4.1 

46.0 
1.0 

42.0 
76.0 
90.0 
6.0 
1.7 
0. 1 
0.6 

30.6 
201.0 
377.0 

6.4 

"B" Horizon 

* 

Dept:h t:o 
"C" Horizon 

156 

*NO DEPTHS. BECAUSE A 
AND B HOJ.IZONS MIXED 
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VEGETATION SU~VEY ON KENAI NATIONAL WILDLIFE ~EFUGE 

LOCATION: 1969 Burn-Marathon ~oad PLOT NUMBER: 69-27 
PHOTO NUMBER: KMS 19A30 TYPE: Mature Paper Birch 
DISTURBANCE: 1969 Fire 

ELEVATION: 46 aeters ASPECT: 67 dearees 
YEAR SURVEYED: 1976 TOPOGRAPHY: Sli&ht-Moderate Slope 

BASAL AREA OF OVERSTORY (square aeters/hectare (s.d.)) 
Picea alauca 2.8 (3.3) 
Picea •ariana 0 
Populus tremuloides 0.9 (8.1) 
Betula papyrifera 3.9(16.0) 

SHRUB/SAPLING SURVEY 
Frequency 

seecies ~%~ 
Picea alauca 0 
Picea mariana 04 
Populus tremuloidea 32 
Salix spp. 20 

Steaa/ha 
(x~s.d.~] 

0 
1120 (5600) 
8000 (4260) 
2200 (5860) 

Betula papyrifera 52 11400(17200) 
Spiraea beauverdiana 44 
Eapetrum niarum 12 
Vaccinium spp. 12 
Viburnum edule 04 

UNDERSTORY VEGETATION 
Frequency 

seecies ~%} 
Lycopodium spp. 60 
Lycopodium annotinum 08 
Sphaanum 72 
Equisetu• spp. 60 
Gymnocarpium dryopteris 20 
Gra•ineae 28 
Populus tremuloides 84 
Betula papyrifera 16 
Spiraea beauverdiana 08 
Rosa acicularis 08 
Epilobium angustifolium 64 
Cornua canadensis 44 
Empetrum nigrum 04 
Pyrola asarifolia 04 
Vaccinium spp. 08 
Vaccinium vitia-idaea 08 
Trientalia europaea 80 
Linnaea borealis 28 
Pelttaera spp. 24 
Debris 04 

Heiaht in Heiahts 
em. ~ •• d.~ measured 

0 0 
111.0 (0.0) 1 
59.9 (15.5) 11 
48.5 (17.8) 13 
51.8 (12.3) 19 

Canopy cover 
[x,s.d.l) 
4.6(10.2) 
0.2 (0.7) 
5.6 (8.5) 
3.1 (4.4) 
2.0 (6.4) 
1. 1 (2.6) 
0.2 (0.7) 
1.3 (3.5) 
0.2 (0.7) 
0.3 (0.8) 
5.9 (5.6) 
1.9 (3.4) 
0. 1 (0.5) 
0. 1 (0.5) 
0.3 (0.8) 
0.6 (2. ~) 

2.8 (3.1) 
1.8 (6.0) 
0.6 (1. 1) 
0.5 (2.5) 



SOIL SUI.VEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickne•• (em) 3 42 55 
pH 4.5 5.8 
l.ock and Debri• (%) 0.2 1.1 
Sand (%) .71. 5 74.5 
Silt (%) 20.7 17.6 
Clay (%) 7.8 7.9 
Zn 23.7 20.1 
Cu 0.2 10.8 
If& 88.0 93.0 
Nn 0.1 3.0 
Ca 136.0 48.0 
Na 94.0 80.0 
K 191.0 114.0 
Fe 16.0 32.0 
Pb 3.8 2.4 
Co 0.1 0.2 
Cr 1.3 4.3 
Ni 81.5 39.6 
p 198.0 281.0 
N 305.0 560.0 
B 5.0 6.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-28 
PHOTO NUMBER: KMS 19A30 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 150 degrees ELEVATION: 46 •etera 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square •eters/hectare (s.d.)J 
Picea glauca 9.4(24.7) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 16.3(32.6) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea •ariana 
Populus tremuloidea 
Salix spp. 
Betula papyrifera 
Alnus spp. 

Frequency 
(%) 

04 
0 
0 

04 

Spiraea beauverdiana 
Viburnu• edule 

0 
08 
12 
64 

UNDERSTORY VEGETATION 

Ste•s/ha 
(x(s.d.)J 

80 (400) 
0 
0 

80 (400) 
0 

Frequency 
seecies '%~ 

Lycopodiu• annotinum 52 
Sphagnum 32 
Equisetu• spp. 16 
Equisetu• pratenae 28 
Gymnocarpiu• dryopteria 84 
Gramineae 44 
Spiraea beauverdiana 04 
l.ubua pedatus 20 
Rubus idaeus 12 
Rosa acicularis 12 
Epilobium angustifolium 16 
Cornus canadensis 56 
Pyrola secunda 08 
Vaccinium vitis-idaea 16 
Trientalis europaea 76 
Viburnum edule 20 
Linnaea borealis 48 
Peltigera spp. 12 

Height· in 
Clft • ( S • d • ) 
193.3 (49.6) 

0 
0 

57.3 (2.5) 
0 

Heights 
measured 

6 
0 
0 
3 
0 

Canopy cover 
[x~s.d.~J 
1.3 ( 1. 6) 
4.6(11.6) 
0.9 (2.6) 
0.9 (1. 2) 
9.8 (7.9) 
1. 5 (2.6) 
0.1 (0.5) 
2.3 (3.3) 
o.; (2.6) 
0.5 (1.0) 
0.5 ( 1. 0) 
4.5 (7.1) 
0.2 (0.7) 
0.4 (0.9) 
2.3 ( 2. 4) 
1.7 (4.1) 
1.2 (1. 6) 
0.3 (0.8) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickne•• (c•) 7 43 55 
pH 4.4 5.7 
Rock and Debri• (%) o.o 0.1 
Sand (%) 77.6 72.8 
Silt (%) 17.7 20.6 
Clay (%) 4.7 6.6 
Zn 8.3 26.4 
Cu 0.9 7.7 
Ma 70.0 94.0 
Mn <0.1 4.0 
Ca 27.0 37.0 
Na 91.0 51.0 
IC 91.0 115.0 
Fe 13.0 32.0 
Pb 2.6 13.0 
Co 0. 1 0.2 
Cr 0.4 4.7 
Hi 68.4 37.4 
p 273.0 190.0 
N 422.0 572.0 

• 6.9 6.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn PLOT NUMBER: 69-29 
PHOTO NUMBER: KMS 17A30 TYPE: Seral Birch-Aspen 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 57 degrees ELEVATION: 46 meters 
YEA& SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVE&STO&Y [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea.mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Eapetrum niarua 

UNDERSTORY VEGETATION 

04 
0 

48 
28 
72 
80 
04 

Stems/ha 
(x(s.d.)) 

80 (400) 
0 

2240 (2940) 
2240 (5100) 
5840 (8060) 

Frequency 

Height in 
em. (s.d.) 
120.0 (67.5) 

0 
95.3 (49.1) 
54.8 (14.8) 
61.4 (24.1) 

Canopy 

7 
0 

22 
24 
25 

cover 
s2ecies ~%~ [x~s.d.lJ 

Lycopodium •PP• 60 10.3(19.3) 
Sphaanum 36 2.5 (4.6) 
Equisetua spp. 68 1.7 (1.2) 
Gyanocarpium dryopteris 32 0.8 (1.2) 
Pice a alauca 04 0.1 (0.5) 
Picea mariana 04 0. 1 (0.5) 
Gramineae 92 5.7 (8.1) 
Populus treauloides 12 0.3 (0.8) 
Salix spp. 04 0.1 (0.5) 
Betula nan a 0 0. 1 (0.5) 
Betula papyrifera 32 0.8 ( 1. 2) 

Stellaria spp. 16 0.4 (0.9) 
Spiraea beauverdiana 40 2.9 (6.6) 
Rubus pedatus 04 o.s (2.S) 
Rubus arcticus 12 0.3 (0.8) 
Rosa acicular is 16 0.8 (2.6) 
Epilobiua anaustifolium 68 3.3 (4.3) 
Cornus canadensis 52 1.3 (1. 3) 
Empetrum niarum 04 0.5 (2.5) 
Vaccinium spp. 12 0.7 (2.6) 
Vaccinium vitis-idaea 40 1.0 (1. 2) 
Trientalis europaea 56 1.4 ( 1. 2) 
Linnaea borealis 40 2.1 (5.9) 
Cladonia spp. 08 0.2 (0.7) 



Peltigera app. 
Debris 

SOIL SURVEY: 

Th:lck.ne•• 
pH 
ltock. and 
Sand (%) 
Silt (%) 
Clay (%) 
Zn 
Cu 
M& 
Mn 
Ca 
II a 
K 
Fe 
Pb 
Co 
Cr 
N:l 
p 

N 
a 

(ca) 

Debr:l• 

"A" 

(%) 

Horizon 

7 
4.5 
0.2 

72.0 
2.3.2 
4.8 

12 
04 

"B" Horizon 

43 
5.4 
0.1 

73.6 
21.7 
4.7 

0.7 (2..6) 
0.1 (O.S) 

Depth to 
"C" Horizon 

56 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn PLOT NUMBER: 69-29 
PHOTO NUMBER: KMS 17A30 TYPE: Seral Birch-Aepen 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 51 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1980 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING ·SURVEY 
Frequency 

s2ecies ~%2 
Picea glauca 32 
Picea mariana 0 
Populus tremuloides 60 
Salix spp. 80 
Betula papyrifera 100 
Betula nana 16 

UNDERSTORY VEGETATION 

s2ecie• 
Sphagnum 
Equi•etum spp. 
Picea glauca 
Gramineae 
Car ex epp. 
Populus tremuloides 
Salix 8pp. 
Betula papyrifera 
Spiraea beauverdiana 
Rubus arcticu• 
Epilobium angustifolium 
Cornu• canaden•ts 
Vaeeinium spp. 
Vaeeinium vitis-idaea 
Trientalis europaea 
Cladonia species 
Debris 

Stems/ha Height in Heights 
[x~s.d.lJ em. ~s.d.l measured 
1360 (2760) 55.4 (5.0) 7 

0 0 0 
3360 (4160) 72.6 (26.3) 25 

17840 (19100) 68. I (18.4) 25 
14000 (7920) 90.6 (36.4) 25 

Frequency Canopy cover 
~%l [x~s.d.ll 

96 49.5 (35.7) 
12 0.4 (0.9) 
08 1.3 (6.0) 
88 3.8 (4.0) 
04 0. 1 (0.5) 
20 0.5 (1.0) 
56 8.3(20.4) 
32 1.2 (2.6) 
12 0.3 (0.8) 
16 0.4 (0.9) 
56 2.6 (3.9) 
56 3.7 (6.7) 
20 5.5(16.9) 
16 0.8 (2.6) 
20 0.9 (2.6) 
12 0.3 (0.8) 
20 3.6(14.1) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn PLOT NUMBER: 69-30 
PHOTO NUMBER: KMS 17A30 TYPE: Seral Birch-Aspen-Willow 
DISTURBANCE: 1969 Fire 
ASPECT: 0 dearees 
YEAR SURVEYED: 1977 

ELEVATION: 46 meters 
TOPOGRAPHY: Depres8ion 

BASAL AREA OF OVERSTORY (square meter•/hectare (•.d.)) 
Picea alauca 0 
Picea •ariana 0 
Populu• tremuloides 0.6 (5.1) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

Species (%) 
Picea &lauca 04 
Picea •ariana 0 
Populu• treauloides 64 
Salix •PP• 32 
Betula papyrifera 84 
Betula nana 28 
Spiraea beauverdiana 
E•patru• niaru• 
Ledum •PP• 
Vacciniua •PP• 

UNDERSTORY VEGETATION 

28 
04 
04 
64 

Stemll/ha 
[x(s.d.)) 

80 (400) 
0 

7920(12860) 
5680 (6940) 
9600(14780) 

Heiaht in 
em. (s.d.) 
221.0 (O.O) 

0 
99.6 (37.4) 
64.6 (18.8) 
60.6 (17. 4) 

Heiaht• 
•easured 

1 
0 

25 
25 
24 

Frequency 
(%) 

Canopy cover 
Species 

Lycopodium •PP• 
Sphaanum 
Equi•etua •PP• 
Gy•nocarpiua dryopteri• 
Graaineae 
Populu• tremuloide• 
Salix •PP• 
Be~ula papyrifera 
Geocaulon lividum 
S~ellaria •PP• 
Spiraea beauverdiana 
Rubus pedatu• 
Rubus arcticus 
Ro•a acicularis 
Epilobium angustifolium 
Cornu& canadensis 
Pyrola asarifolia 
Pyrola •ecunda 
Empetrum niarua 
Vaccinium •PP• 
Vaccinium viti•-idaea 
Trientalis europaea 
Linnaea boreali• 
Peltigera spp. 

92 
52 
40 
04 

100 
0 

04 
24 
04 
36 
24 
04 
44 
20 
56 
76 
04 
08 
04 
64 
36 
32 
44 
12 

(x( •• d.)) 
14.6(14.8) 
4.5 (5.7) 
1. 0 (1. 2) 
0.1 (0.5) 
2.9 (2.0) 
0.1 (0.5) 
0. 1 (0.5) 
1.5 (3.5) 
0.1 (0.5) 
0.9 (1. 2) 
2.1 (6.4) 
0.1 (0.5) 
2.7 (4.5) 
0.5 ( 1. tl> 
4.3 (5.3) 
2.7 (3.1) 
0.1 (0.5) 
0.2 (0.7) 
0.1 (0.5) 
4.0 (5.0) 
1.3 (2.6) 
0.8 (1. 2) 
1.1 ( 1. 3) 
0.3 (0.8) 



Debris 08 1.7 (6.4) 

SOIL SUllVEY: 

Depth to 
"A" Horizon "I" Horizon "C" Horizon 

Thickne•• (ca) 3 62 72 
pH 4.4 5. 5 
llock and Debri• (%) 0.2 0.5 
Sand (%) 76.2 71.8 
Silt (%) 19.3 23.3 
Clay (%) 4.6 4.9 
Zn 20.8 31.3 
Cu 13.5 17.0 
Mg 93.5 97.0 
Mn 1.3 2.3 
Ca 639.5 216.0 
Ha 93.5 68.0 
It 163.0 239.0 
Fe 12.3 32.2 
Pb 7.3 2.4 
Co 0.1 0.1 
Cr 1.7 4.2 
Hi 81.4 36.5 
p o.o o.o 
tl o.o o.o 
8 4.3 6. 1 
Cd 2.6 o.a 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn 
PHOTO NUMBER: KMS 17A30 
DISTURBANCE; 1969 Fire 
ASPECT: 0 degrees 
YEAR SURVEYED: 1980 

BASAL AREA OF OVERSTORY 
Picea glauca 0 
Picea mariana 0 
Populus treauloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

PLOT NUMBER: 69-30 
TYPE: Seral Birch-Aspen-Willow 

ELEVATION: 46 aeters 
TOPOGRAPHY: Depression 

[square meters/hectare (s.d.)) 

Species 
Frequency 

(%) 
Steas/ha 

[x(s.d.)J 
Height in 
em. (s.d.) 

Heights 
measured 

Picea glauca 
Picea aariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsaaifera 
Betula nana 

UNDERSTORY VEGETATION 

seecies 
Sphaanua 
Equisetua spp. 
Gyanocarpiua dryopteris 
Graaineae 
Car ex spp. 
Salix spp. 
Betula nana 
Betula papyrlfera 
Stellaria spp. 
Spiraea beauverdiana 
Rubus chaaaeaorus 
Rubus arcticus 
Sanguisorba stipulate 
Rosa acicularis 
Epilobium angustifolium 
Corn us canadensis 
Eapetruanigrum 
Ledua spp. 
Vacciniua spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Peltigera spp. 
Debris 

12 
0 

68 
76 
92 
04 
12 

240 (660) 
0 

52.0 (9.0) 5 
0 

22 
25 
25 

8080 
15400 
21360 

0 
(14920)122.4 
(20860) 81.3 
(18160) 94.8 

Frequency 
~%~ 

44 
28 
16 
96 
08 
24 
04 
16 
32 
24 
20 
28 
08 
20 
84 
40 
04 
24 
12 
08 
04 
04 
16 

(57.2) 
(30.2) 
(23.9) 

Canopy cover 
[x~s.d.~] 
11.4(23.1) 
0.7 (1.1) 
2.4 (0.9) 

30.5(28.5) 
0.2 (0.7) 
5.2(15.1) 
0.1 (0.5) 
0.4 (0.9) 
1.2 (2.6) 
1.8 (4.1) 
0.5 (1.0) 
0.7 ( 1. 1) 
0.2 (0.7) 
0.5 (1. 0) 
4.9 (6.6) 
1.0 ( 1. 2) 
0.1 (0.5) 
1.0 (2.6) 
0.7 (2.6) 
0.2 (0.7) 
0. 1 (0.5) 
0. 1 (0.5) 
8.1(21.2) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn PLOT NUMBER: 69-31 
PHOTO NUMBER: KMS 17A30 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 0 degrees ELEVATION: 46 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY 
Picea glauca 

(square 
8.0 (-) 

0 
1.2 (-) 

12.2 (-) 

Picea mariana 
Populus tremuloides 
Betula papyrifera 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 

Frequency 
(%) 

04 
04 

Populus tremuloides 04 
Salix spp. 20 
Betula papyrifera 20 
Betula nana 04 
Spiraea beauverdiana 100 
Empetrum nigrum 84 
Ledum spp. 08 
Vaccinium spp. 44 

UNDERSTORY VEGETATION 

meters/hectare (s.d.)) 

Data from Refuge 
Foresters 

Stems/ha Height in 
[x(s.d.)] em. (s.d.) 

80 (400) 204.5(116.3) 
160 (800) 108.0 (0.0) 
160 (800) 49.3 (11.6) 

3200 (1080) 47.4 (14.0) 
480 (1020) 67.5 (19.0) 

Heights 
measured 

21 
1 
7 

23 
11 

Frequency Canopy cover 
Species 

Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Athyrium felix-femina 
Gramineae 
Streptopus amplexifolius 
Populus tremuloides 
Salix spp. 
Betula nana 
Geocaulon lividum 
Stellaria spp. 
Spiraea beauverdiana 
Rubus chamaemorus 
Rubus arcticus 
Sanguisorba stipulata 
Rosa acicularis 
Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Pyrola secunda 
Ledum spp. 
Empetrum nigrum 
Vaccinium spp. 

(%) 
48 
56 
92 
24 
44 
48 
04 
00 
08 
04 
36 
12 
52 
24 
08 
12 
24 
32 
48 
08 
24 
04 
44 
44 

(x(s.d.)) 
1.2 (2.6) 
2.6 (3.9) 

38.3(32.1) 
0.6 ( 1. 2) 
4.9 (8.8) 
1 • 5 ( 1. 2) 
o.s (2.5) 
0. 1 (0.5) 
1.5 (4.1) 
0.1 (0.5) 
0.9 ( 1. 2) 
0.3 (0.8) 
s.o ( 7 • 3 ) 
2.6 ( 5. 1 ) 
0.6 ( 2 • 5 ) 
1 • 1 (3.5) 
2.2 (4.6) 
3.0 (4.9) 
2.4 (4.0) 
0.6 ( 2. 5) 
0.6 (1. 1) 
0.3 (0.8) 
1.3 ( 1. 3) 
5.7 (9.0) 



Vaccinium vitis-idaea 92 3.9 (3.9) 
Trientalis europaea 80 3.3 (3.6) 
Linnaea borealis 80 o.s (2.S) 
Cladonia spp. 04 0. 1 (0.5) 
Peltigera spp. 24 2.2 (4.6) 

SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (ca) 6 S3 62 
pH 4.0 S.3 
Rock and Debris (%) 0.2 o.o 
Sand (%) 72.0 67.0 
Silt (%) 23.7 26.0 
Clay (%) 4.4 7.1 
Zn 26. 1 37.8 
Cu 8.4 12.5 
Mg 83.0 92.5 
Mn 1. 3 1.6 
Ca 271.0 246.) 
Na 78.0 73.5 
K 211.0 217.0 
Fe 16.5 36.8 
Pb 3.4 2.5 
Co 0.1 0.1 
Cr 1.2 6.8 
N1 37.5 45.2 
p o.o o.o 
N o.o o.o 
B 4.7 3.3 
Cd 2.5 0.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn 
PHOTO NUMBER: KMS 16A37 TYPE: Seral Willow 
DISTURBANCE: 1971 Crushing in 1969 Burn 

PLOT NUMBER: 69-32 

ASPECT: 77 degrees ELEVATION: 30 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 0 
Picea mariana 04 
Populus tremuloides 08 
Salix spp. 88 
Betula papyrifera 16 
Betula nana 52 
Spiraea beauverdiana 52 
Ledum spp. 32 
Vaccinium spp. 76 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Gramineae 
Salix spp. 
Betula nana 
Betula papyrifera 
Spiraea beauverdiana 
Rubus chamaemorus 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha 
(x(s.d.)) 

0 
80 (400) 

160 (520) 
16000(15140) 

320 (740) 

Frequency 
co 
100 

80 
68 
08 

100 
52 
12 
04 

0 
12 
24 
12 
08 
36 
08 
04 
20 
64 
04 

Height in Heights 
em. (s.d.) measured 

0 
47.7 
55.8 
51.2 
59.4 

0 
(9.9) 3 

(47.4) 17 
(12.4) 25 
(14.8) 18 

Canopy cover 
[x(s.d.)] 
45.l(34.4) 

2.8 (3.1) 
1 • 7 ( 1 • 2 ) 
0.2 (0.7) 
2.9 (2.0) 
6.3(10.0) 
1.1 (2.6) 
0.2 (0.7) 
0.1 (0.5) 
0.7 (2.6) 
1.1 (2.6) 
0.7 (2.6) 
0.7 (2.6) 
2.2 (4.0) 
0.2 (0.7) 
0.1 (0.5) 
0.5 (1.0) 
1.6 (1.2) 
0.5 (2.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "Bet Horizon "C" Horizon 

Thickness (em) 3 39 48 
pH 4.5 5.3 
Rock. and Debris (%) 0.1 2.2 
Sand (%) 55.6 74.2 
Silt (%) 38.6 21.1 
Clay (%) 5.8 4.8 
Zn 27.3 42.5 
Cu 9.3 13.3 
Mg 96 .. 5 96.5 
Mn 0.9 1. 4 
Ca 1235.0 307.0 
Na 110.0 78.5 
K 114.0 284.0 
Fe 16.1 30.6 
Pb 8. 1 3.9 
Co 0. 1 0.2 
Cr 3.4 6.5 
Ni 63.9 37.1 
p o.o o.o 
N o.o o.o 
B 2.8 5.6 
Cd 2.8 0.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-33 
PHOTO NUMBER: KMS 16A37 TYPE: Seral Thin Browse 
DISTURBANCE: 1969 Fire 
ASPECT: 77 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 30 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)J 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 04 
Salix spp. 68 
Betula papyrifera 08 
Betula nana 40 
Spiraea beauverdiana 52 
Ledum spp. 64 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Gramineae 
Salix spp. 
Betula nana 
Betula papyrifera 
Spiraea beauverdiana 
Rubus chamaemorus 
Sanguisorba stipulata 
Epilobium angustifolium 
Cornus canadensis 
Andromeda polifolia 
Vaccinium spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 

96 

Stems/ha 
{x(s.d.)) 

0 
0 

80 (400) 
6640 (7860) 

160 (520) 

Frequency 
(%) 
100 
100 

32 
04 
92 
44 
08 
04 
04 
12 
04 
20 
08 
04 
56 
08 
12 
48 

Height in 
em. (s.d.) 

Heights 
measured 

0 
0 

73.8 (31.2) 
57.8 (18.4) 
56.1 (11.1) 

0 
0 

12 
25 
22 

Canopy cover 
(x(s.d.)) 
30.3(34.5) 
8.3(10.9) 
0.9 (1.2) 
0.1 (O.S) 
2.5 (0.0) 
3.7 (5.2) 
2.3(10.0) 
0.1 (0.5) 
O.l (0.5) 
0.3 (0.8) 
0.1 (0.5) 
0.6 (1.1) 
0.6 (2.5) 
0.1 (0.5) 
7.2(14.9) 
0.2 (0.7) 
0.3 (0.8) 
1.2 (1.3) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 43 54 
pH 3.8 5.2 
Rock and Debris (%) 2.2 0.6 
Sand (%) 68.6 71.2 
Silt (%) 27.5 22.1 
Clay (%) 3.9 6.7 
Zn 29.4 27.5 
Cu 21.7 22.8 
Mg 92.5 93.5 
Mn 1.7 2.4 
Ca 109.5 112.0 
Na 93.0 84.0 
K 226.0 304.0 
Fe 19.6 29.5 
Pb 7.6 6.0 
Co 0. 1 0.2 
Cr 1. 6 3.9 
Ni 52.6 68.4 
p o.o o.o 
H o.o o.o 
B 8.0 8.8 
Cd 1. 3 0.6 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn Marathon Road PLOT NUMBER: 69-34 
PHOTO NUMBER: KMS 16A37 TYPE: Seral Willow 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: 312 degrees ELEVATION: 30 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies oq 
Picea glauca 0 
Picea mariana 12 
Populus tremuloides 44 
Salix spp. 60 
Betula papyrifera 08 
Betula nan a 60 
Spiraea beauverdiana 80 
Ledum spp. 60 
Vaccinium spp. 48 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Sphagnum 
Equisetum spp. 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nana 
Spiraea beauverdiana 
Rubus chamaemorus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Ledum spp. 
Vaccinium spp. 
Vaccinium vitis-idaea 
Cladonia spp. 
Peltigera spp. 
Debris 

Stems/ha Height in Heights 
[x(s.d.l] em. (s.d.) measured 

0 0 0 
240 (660) 51.9 (7.5) 7 

2800 (4780) 63.1 (29.5) 25 
14800(23940) 57.2 (18.7) 25 

160 (520) 53.7 (10.7) 10 

Frequency Canopy cover 
~%2 [x(s.d.2J 
100 55.7(34.6) 

64 3.2 (4.3) 
72 1.8 ( 1. 1) 
08 0.2 (0.7) 
88 3.7 (5.9) 
16 0.9 (2.6) 
12 1 • 3 (3.5) 
04 0. 1 (0.5) 
48 1.7 (3.4) 
08 0.2 (0.7) 
52 2. 1 (3.4) 
12 0.7 (2.6) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
08 0.2 (0.7) 
36 1.3 (2.6) 
08 0.2 (0.7) 
28 0.7 ( 1. 1) 
20 2.0 (6.4) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 3 59 68 
pH 4.3 5.1 
Rock and Debris (%) 2.1 1.5 
Sand (%) 84.5 77.6 
Silt (%) 12.8 17.7 
Clay (%) 2.7 4.7 
Zn 28.7 35.0 
Cu 26.4 21.1 
Mg 95.0 94.0 
Mn 0.7 1. 6 
Ca 265.0 287.0 
Na 92.0 72.0 
K 186.0 217.5 
Fe 26.9 47.8 
Pb 3.8 2.8 
Co 0. 1 0. 1 
Cr 1.4 9.3 
Ni 66.5 93.1 
p o.o o.o 
N o.o o.o 
B 5.9 7.2 
Cd 0.8 0.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road 
PHOTO NUMBER: KMS 16A37 TYPE: Aspen-Willow 
DISTURBANCE: 1969 Fire 

PLOT NUMBER: 69-35 

ASPECT: 330 degrees 
YEAR SURVEYED: 1977 

ELEVATION: 30 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0.4 (3.7) 
Populus tremuloides 3.8(29.8) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Spiraea beauverdiana 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Gramineae 
Salix epp. 
Betula nana 
Spiraea beauverdiana 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Cladonia spp. 
Peltigera spp. 
Debris 

0 
04 
88 
84 
12 
68 
56 
16 
44 

Stems/ha 
[x(s.d.)] 

0 
80 (400) 

13360 (9620) 
13040(13040) 

240 (660) 

Frequency 
(%) 

92 
04 
52 
08 
80 
04 

0 
28 
56 
88 
04 
08 
48 
04 
04 
12 
04 

Height in 
em. (s.d.) 

0 
322.0(181.4) 
110.2 (46.3) 
62.5 (15.2) 
63.6 (25.7) 

Heights 
measured 

0 
12 
25 
25 

8 

Canopy cover 
[x(s.d.)} 
18.8.(26.5) 
0.1 (0.5) 
4. 1 (5.4) 
0.2 (0.7) 
2.4 (2.3) 
0.3 (0.8) 
0.1 (0.5) 
1.1 (2.6) 
3.7 (4.6) 
2.2 (0.8) 
0. 1 (0.5) 
1.8 (4.1) 
1 • 6 (2.6) 
0. 1 (0.5) 
0. 1 (0.5) 
0.7 (2.6) 
0.5 (2.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 8 35 53 
pH 4.3 5.0 
llock and Debris (%) 0.3 1.3 
Sand (%) 78.3 74.3 
Silt (%) 16.9 20.4 
Clay (%) 4.7 5.3 
Zn 22.6 48.2 
Cu 15.3 23.0 
Hg 101.0 96.0 
Hn 0.9 1.3 
Ca 405.0 316.0 
Na 118.0 83.0 
K 194.0 281.0 
Fe 12.2 36.5 
Pb 10.2 3.3 
Co 0. 1 0. 1 
Cr 1.5 6.7 
Ni 69.4 60.3 
p o.o o.o 
N o.o o.o 
B 4.2 7.5 
Cd 3.9 1.2 

/ 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-37 
PHOTO NUMBER: KMS 16A37 TYPE: Seral Thin Browse 
DISTURBANCE: 1969 Fire 
ASPECT: -- degrees 
YEAR SURVEYED: 1978 

ELEVATION: 30 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seecies o:~ 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Salix spp. 0 
Betula papyrifera 0 
Betula nana 20 

UNDERSTORY VEGETATION 

seecies 
Sphagnum 
Gramineae 
Eriophorum spp. 
Car ex spp. 
Myrica gale 
Betula nan a 
Drosera anglica 
Drosera rotundifolia 
Angelica spp. 
Andromenda polifolia 
Oxycoccus microcarpus 
Trientalis europaea 
Menyanthes trifoliata 
Merchantia spp. 

Stems/ha Height in Heights 
[x~s.d.)] em. (s.d.l measured 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Frequency Canopy cover 
~?.~ [x~s.d.ll 

72 22.Q(31.7) 
44 l.S (2.6) 
44 1 • 1 ( 1. 3) 
96 11.1(10.7) 
2g 1.9 (4.1) 
12 1.2 (3.5) 
52 1.3 ( l. 3) 
28 0.7 ( 1. 1) 
12 0.3 (0.8) 
36 0.9 ( 1. 2) 
16 0.4 (0.9) 
16 0.4 (0.9) 
56 1.4 ( 1. 3) 
12 0.3 (0.8) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-39 
PHOTO NUMBER: KMS 16A37 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: -- degrees ELEVATION: 30 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 17.5(34.4) 
Picea mariana 0.1 (0.5) 
Populus tremuloides 4.5(50.3) 
Betula papyrifera 0.4 (4.7) 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea·mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Picea glauca 
Picea mariana 
Gramineae 
Populus tremuloides 
Salix spp. 
Betula nana 
Betula papyrifera 
Stellaria spp. 
Spiraea beauverdiana 
Rubus pedatus 
Epilobium angustifolium 
Cornus canadensis 
Pyrola secunda 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia rangiferina 
Peltigera spp. 

08 
0 

68 
92 
48 
72 
16 
80 
08 
16 

Stems/ha 
[x(s.d.)) 

240 (860) 
0 

3920 (5420) 
17840(19300) 

2480 (3060) 

Frequency 
(%} 

60 
12 
92 
04 
04 
80 
08 
24 
08 
04 
04 
12 
32 
44 
84 
24 
48 
04 
96 
68 
04 
80 
04 
24 

Height in 
em. (s.d.) 

Heights 
measured 

205.2(131.5) 15 
0 

79.0 (24.2) 
63.2 (18.6) 
72.4 (20.3) 

0 
25 
25 
18 

Canopy cover 
(x(s.d.)] 
2.3 (3.3) 
0.3 (0.8) 

33.2(35.6) 
0.6 (2.5) 
2.8(14.0) 
2.0 (1.0) 
0.6 (2.5) 
5.0(14.9) 
0.8 (2.6) 
0.1 (0.5) 
0.1 (0.5) 
2.3 (6.7) 
1.7 (3.4) 
2.8 (3.8) 
6.1 (5.4) 
1.0 (2.6) 
7.5(14.0) 
0.1 (0.5) 
5.1 (6.4) 
1.8 (1.1) 
0.5 (2.5) 
2.8 (3.1) 
0.1 (0.5) 
0.6 (1.1) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand (%) 
Silt (%) 
Clay (%) 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Hi 
p 

H 
B 

(%) 

"A" Horizon 

5 

<0.1 
61.5 
31.6 
6.9 

"B" Horizon 

49 

2.1 
72.1 
20.5 

7.4 

Depth to 
"C" Horizon 

58 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Burn-Marathon Road PLOT NUMBER: 69-40 
PHOTO NUMBER: KMS 16A37 TYPE: Seral Willow 
DISTURBANCE: 1971 Crushing in 1969 Burn 
ASPECT: -- degrees ELEVATION: 30 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea.mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Spiraea beauverdiana 
Ledum spp. 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Equiaetum spp. 
Gralllineae 
Carex spp. 
Populus trellluloides 
Salix spp. 
Betula nana 
Betula papyrifera 
Polygonum viviparum 
Spiraea beauverdiana 
Epilobium angustifolium 
Cornus canadensis 
Ledum spp. 
Andromeda polifolia 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Cladonia spp. 

0 
0 

12 
52 
36 
84 
88 
52 
56 

Stems/ha 
(x(s.d.)] 

0 
0 

320 (940) 
11600(24480) 

2400 (4080) 

Frequency 
(%) 

48 
68 
04 
96 
24 
12 
72 
32 
04 
04 
24 
64 
40 
20 
12 
28 
24 
40 
08 

Height in Heights 
em. (s.d.) measured 

0 0 
0 0 

55.8 (25.4) 19 
51.2 (16.8) 25 
62.4 (17.6) 23 

Canopy cover 
[x(s.d.)J 
14.3(26.0) 
21.0(32.0) 
0. 1 (0.5) 
3.6 (3.4) 
0.6 ( 1. 1) 
0.7 (2.6) 

11.9(21.9) 
3.2 (6.9) 
2.2(10.0) 
0. 1 (0.5) 
0.6 ( 1. 1) 
4. 5 ( 5. 2) 
1.4 (2.6) 
1.3 ( J. 5) 

0.3 (0.8) 
1.2 (2.6) 
0.6 ( 1. 1) 
1.0 ( 1. 2) 
0.2 (0.7) 



SOIL SURVEY: 

"A" Horizon 

Thickness (em} 5 
pH 
Rock 
Sand 
Silt 
Clay 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Hi 
p 

tl 
B 

and 
(%} 
(%) 
(%) 

Debris (%} 9.9 
78.5 
16.2 

5.3 

"B" Horizon 

56 

7.0 
82.6 
13.7 
3.7 

Depth to 
"c" Horizon 

66 
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RUSSIAN RIVER FIRE 

In mid-June 1969, a wild fire burned about 1,040 ha from the 
Ru••ian River we•t to the ea•t entrance of the Skilak Loop Road. 
We •urveyed •ix •tand• a••ociated with thi• fire. Stand• 1, 4, 
and 6 were located within the burn, stand• 2 and 5 were in 
undi•turbed fore•t, and •tand 3 was located within the 1947 burn. 
The stands within the Rus•ian River burn were dominated by paper 
birch when we •urveyed the burn in 1977. The other •tands 

;entially contained no forage for moo•e· 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Ru••ian River Fire (1969) 
PHOTO NUMBER: KMS 41A36 TYPE: Thin Brow•e 
DISTURBANCE: Ru••ian River Fire 1969 

PLOT NUMBER: RR-01 

ASPECT: 327 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: DepreBBion 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populu• treauloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

SE!ecies ~%~ 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 20 
Salix epp. 04 
Betula papyrifera 0 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium •PP• 
Sphaanua 
Equieetum spp. 
Picea mariana 
Graaineae 
Astra8alu• alpunue 
Epilobium anguetifolium 
Cornu• canaden•1• 
Pyrola asarifolia 
Arctoetaphylo• uea-urei 
Vaccinium vitis-idaea 
Linnaea borealis 
Solidago spp. 
Cladonia spp. 
Peltigera •PP• 
Debris 

Stems/ha Height in Heights 
lx~s.d.~] ca. ~-.d.~ measured 

0 0 0 
0 155.5(120.9) 2 

1840 (4960) 40.8 (15.4) 23 
80 (400) 32.5 (19.7) 13 

0 45.0 (0.0) 1 

Frequency Canopy cover 

'%~ [x,s.d.~] 
88 2.6 (2.2) 

100 11.7 (9.4) 
08 0.2 (0.7) 
04 0.1 (0.5) 
84 2.2 (0.8) 
08 0.2 (0.7) 
52 2.0 (2.5) 
60 1.9 (2.5) 
04 0. 1 (0.5) 
60 6.8(10.2) 
76 2.3 (2.4) 
08 0.2 (0.7) 
16 0.4 (0.9) 
04 0. 1 (0.5) 
40 1.0 (1. 2) 
08 0.2 (0.7) 



SOIL St:RVEY: 

Thickness (em) 

pH 
Rock and Debris (%) 
Sand (4) 
Silt (%) 
Clay (:0 
Zn 
Cu 
~g 

Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

N 
B 
Cd 

''A" Horizon "B" 
Depth to 

Horizon "C" Horizon 

19 22 
5.4 

2 7. 1 
83.7 
1 s. 9 
0.4 

14.5 
1 2. 5 
72.0 

1 • 4 
216.0 

81.0 
163.0 
48.2 

1.2 
0. 1 
0.3 

37.3 
0.0 
o.o 
4.2 
0.2 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Russian River Fire PLOT NUMBER: RR-02 
PHOTO NUMBER: KMS 41A36 TYPE: Mature Black Spruce 
DISTURBANCE: None for past 90 years 
ASPECT: 327 degrees ELEVATION: 122 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies ~%~ 
Picea glauca 0 
Picea mariana 100 
Populus tremuloides 0 
Salix spp. 04 
Betula papyrifera 0 
Empetrum nigrum 24 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphaanua 
Picea mariana 
Gramineae 
Epilobium anaustifolium 
Cor nus canadensis 
Empetrum niarua 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Pedicular is labrador ice 
Cladonia spp. 
Cladonia rangiferina 
Peltigera BPP• 
Debris 

Stems/he Height in Heights 
[x~s.d.~] em. ~ •• d.~ aeasured 

0 0 0 
8240 (5300) 145.0 (80.4) 25 

0 37.0 (25.8) 8 
80 (400) 60.4 (56.3) 5 

0 0 0 

Frequency Canopy cover 
~%~ [x~s.d.~] 

12 0.3 (0.8) 
100 23.1(19.6) 

0 0.4 (0.9) 
20 0.5 (1. 0) 
04 0. 1 (0.5) 
04 0. 1 (0.5) 
12 1.1 (3.5) 
12 0.3 (0.8) 
80 3.2 (3.6) 
08 0.2 (0.7) 

100 14.6(14.9) 
76 5.7 (8.4) 
60 3. 1 (4.3) 
04 0. 1 (0.5) 



SOIL St:RVEY: 

Thickness (em) 
pH 
Rock and Debris 
Sand (7.) 
Silt (7.) 
Clay (X) 
Zn 
Cu 
Mg 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
l\1 
p 

N 
B 
Cd 

"A" Horizon "B" 

(7.) 

Depth to 
Horizon "c" Horizon 

17 20 
5.4 

40.1 
82.8 
17.0 
0.3 

19.3 
16.3 
69.0 

1.8 
187.5 
70.0 

149.5 
82.6 

3. 1 
0. 1 
0. 1 

26.4 
o.o 
o.o 
4.6 
0. 1 
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VEGETATIOX SURVEY ON KENAI XATIONAL WILDLIFE REFUGE 

LOCATI0~:1969 Russian River Fire PLOT NUMBER: RR-03 
PHOTO NUMBER: KMS 38A45 TYPE: Mature Cottonwood 
DISTURBA~CE: 1947 Fire 
ASPECT: 123 degrees 
YEAR St.:RVEYED: 1977 

ELEVATION: 335 meters 
TOPOGRAPHY: Steep Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0.6 (6.1) 
Picea mariana 0 
Populus tremuloides 0.1 (2.0) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ribes spp. 
Sorbus sc:opulina 
Rubus idaeus 
Viburnum edule 

LNDERSTORY VEGETATION 

Frequency 

Po 
08 

0 
04 

0 
20 
16 
16 
04 
76 
32 

Stems/ha 
( X ( S o d o ) ] 

240 (879) 
0 

80 (400) 
0 

1280 (3458) 

Frequency 
s2ecies ~:q 

Lycopodium annotinum 04 
Sphagnum 40 
Equisetum app. 04 
Cramineae 88 
Goodyera repens 04 
Populus balsamifera 08 
Stellaria app. 32 
Caltha palustris 20 
Ribes spp. 08 
Rubus idaeus 36 
Rosa acicularis 24 
Epilobium angustifolium 44 
Echinopanax horridum 0 
Corn us canadensis~ 08 
Pyrola secunda 08 
Trientalis europaea 20 
Galium triflorum 44 
Viburnum edule 0 
Linnaea borealis 08 
Peltigera spp. 08 

Height in Heights 
em. (s.d.) measured 
257.6 (83.5) 14 

0 0 
99.5 (24.7) 2 

0 0 
0 0 

Canopy cover 
[x~a.d.~] 
0. 1 (0.5) 
3.3 (6.9) 
0.5 ( 2 • 5 ) 

10.9(11.4) 
0. 1 (0.5) 
1.0 (3.5) 
4.3 (8.7) 
0.9 (2.6) 
2.6(10.2) 
3.6 (5.2) 
3.3 (7.2) 

10.5(18.5) 
7.6(22.0) 
0.6 ( 2 • 5 ) 
0.6 (2.5) 
1.7 ( 4. 1 ) 
3.5 (5.3) 
0.6 (2.5) 
1.3 (6.0) 
0.2 (0.7) 



SOIL SlJRVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 5 30 40 
pH 4.7 4.7 
Rock and Debris (~) 2. 1 13.2 
Sand (7.) 71.6 78.1 
Silt (7.) 21.5 18.5 
Clay (7.) 6.9 3.5 
Zn 18.2 28.6 
Cu 18.3 13.8 
Mg 81.0 93.0 
Mn 1.6 1.4 
Ca 192.0 208.5 
Na 92.0 79.5 
K 137.5 116.5 
Fe 47.3 43.5 
Pb 1.6 l • 2 
Co 0. 1 0.1 
Cr 0. 1 0.7 
Ni 35.4 37.3 
p o.o o.o 
N o.o o.o 
8 3.3 6.9 
Cd 0. 1 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Russian River Fire PLOT NUMBER: RR-04 
PHOTO NUMBER: KMS 38A45 TYPE: Thin Browse 
DISTURBANCE: Russian River Fire 1969 
ASPECT: 98 degrees ELEVATION: 335 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0.1 (2.0) 
Picea mariana 0 
Populus tremuloides 1.2 (6.5) 
Betula papyrifera 1.8 (2.7) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Alnus spp. 
Rubus idaeus 
Sambucus racemosa 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 

04 
0 

16 
0 

08 
12 

08 
60 
32 
28 

Stems/ha 
[x(s.d.)) 

80 (400) 
0 

1440 (4340) 
0 

160 (540) 

Frequency 
s2ecies ~%~ 

Lycopodium spp. 04 
Sphagnum 32 
Equisetum spp. 20 
Equisetua pratense 04 
Gymnocarpium dryopteris 24 
Gramineae 92 
Populus tremuloides 0 
Betula papyrifera 04 
Stellaria spp. 32 
Actaea rubra 04 
Rubus idaeus 24 
Rosa acicularis 16 
Epilobium angustifolium 80 
Heracleum lana tum 20 
Cor nus canadenis 04 
Trientalis europaea 12 
Galium boreale 12 
Viburnum edule 04 
Cladonia spp. 08 
Peltigera spp. 08 
Debris 12 

Height in Heights 
em. (s.d.) measured 
221.5(139.8) 4 

0 0 
83.2 (27.9) 13 

0 0 
53.8 (13.0) 8 

Canopy cover 
[x~s.d.~J 
0.1 (0.5) 
2.4 (4.6) 
0.6 (1. 1) 
0.1 (0.5) 
1.4 (3.5) 

10.1(18.0) 
1. 0 (3.5) 
0.5 (2.5) 
0.8 ( 1. 2) 
0.7 (2.6) 
2.4 (6.3) 
0.9 ( 2. 6) 

13.7(11.0) 
6.1(15.1) 
0.5 (2.5) 
0.3 (0.8) 
0.8 (2.6) 
0. 1 (0.5) 
0.2 (0.7) 
0.2 (0.7) 
3.3(11.4) 



SOIL St:RVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (c:m) 4 25 34 
pH 4.7 5. s 
Roc:k and Debris o:> 2.3 3.0 
Sand co 69.9 71.0 
Silt (7.) 23.6 25.1 
Clay (7.) 6.5 3.9 
Zn 26.3 19.8 
Cu 14.6 16.9 
Mg 92.5 9.:..0 
Mn 1 • 4 1.6 
Ca 379.5 404.0 
Ka 84.5 73.0 
K 158.5 142.0 
Fe 61.8 35.0 
Pb 0.9 0.9 
Co 0.1 0. 1 
Cr 0.6 0.3 
Ni 40.6 31.2 
p o.o o.o 
N o.o o.o 
B 5.5 3.2 
Cd 0.3 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Russian River Fire PLOT NUMBER: RR-05 
PHOTO NUMBER: KMS 38A45 TYPE: Mature White Spruce 
DISTURBANCE: None for past 90 years 
ASPECT: 107 degrees ELEVATION: 213 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 15.4(32.9) 
Picea mariana 0 
Populus tremuloides 0.1 (2.0) 
Betula papyrifera 3.5(15.0) 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha 

S2ecies '%~ [x,s.d.u 
Picea glauca 08 160 (553) 
Picea mariana 0 0 
Populus tremuloides 0 0 
Salix spp. 0 0 
Betula papyrifera 0 0 
Alnus spp. 04 
Viburnum edule 04 

UNDERSTORY VEGETATION 
Frequency 

s2ecies '%~ 
Lycopodium app. 08 
Lycopodium annotinum 24 
Sphagnum 84 
Geocaulon lividum 32 
Rubus pedatua 56 
Roaa acicular is 04 
Corn us canadensis 28 
Pyrola secunda 36 
Menzieaia ferruginea 20 
Vaccinium vitis-idaea 68 
Trientalis europaea 16 
Linnaea borealis 44 
Peltigera •PP• 36 

Height in Heights 
em. , •• d.~ measured 

42.0 (0.0) 1 
0 0 
0 0 
0 0 
0 0 

Canopy co.ver 
[x,a.d.2] 
0.2 (0.7) 
1. 0 (2.6) 

54.8(39.1) 
1.6 (3.5) 
4.1 (7.0) 
0. 1 (0.5) 
1.7 (3.4) 
0.6 ( 1. 1) 
1.1 (2.6) 
3.3 (1.3) 
0.5 (1.0) 
1.2 (1. 3) 
2.9 (5.0) 



SOIL St:RVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 6 16 32 
pH 4. 1 4.9 
Rock and Debris (%) 5.8 3.4 
Sand no 74.4 75.4 
Silt PO 19.7 19.7 
Clay (7.) 5.9 4.9 
Zn 13.2 23.6 
Cu 19.3 12.6 
Mg 93.0 87.5 
Mn 1 • 4 1.6 
Ca 213.0 283.5 
1\a 49.5 84.5 
K 160.0 168.0 
Fe 46.5 49.6 
Pb 2.3 2.6 
Co 0.1 0. 1 
Cr 0. 1 0.3 
1\i 29.8 34.3 
p o.o o.o 
N o.o o.o 
8 6.5 2.7 
Cd 0.6 0. 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: 1969 Russian River Fire 
PHOTO NUMBER: KMS 38A45 TYPE: Birch 
DISTURBANCE: Russian River Fire 1969 

PLOT NUMBER: RR-06 

ASPECT: 85 degrees ELEVATION: 213 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0.1 (2.0)-White or Black 
Picea mariana Spruce (?) 
Populus tremuloides 0 
Betula papyrifera 0.2 (2.8) 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies 
Picea glauca 
Picea mariana 
Populus tremuloidea 
Salix •PP• 
Betula papyrifera 
Alnus spp. 
Sambucus racemose 

UNDERSTORY VEGETATION 

Species 
Lycopodium annotinum 
Sphagnum 
Equisetum app •. 
Equisetum pretense 
Athyrium felix-femina 
Gymnocarpium dryopteris 
Gramineae 
Salix epp. 
Betula papyrifera 
Stellaria spp. 
Rubus pedatus 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Echinopanax horridum 
Cornu• canadensis 
Pyrola secunda 
Vaccinium vitis-idaea 
Trientalis europaea 
Galium boreale 
Sambucus racemose 
Linnaea borealis 
Peltigera spp. 

~%~ 
0 
0 
0 

08 
92 
16 
40 

Stems/ha 
[x~s.d.~J 

0 
0 
0 

240 (660) 
41080(35640) 

Frequency 
(%) 

04 
88 
76 
12 
04 
04 
04 

0 
56 
04 
60 
16 
16 
88 

0 
42 
24 
32 
24 
12 
08 
64 
08 

Height in Heights 
em. ~-.d.~ measured 

0 
0 
0 

74.0 
51.7 

0 
0 
0 

(19.5) 13 
(11.0) 25 

Canopy cover 
(x(s.d.)J 
0.1 (0.5) 
8.7(12.0) 
7.3(14.7) 
0.7 (2.6) 
0.1 (0.5) 
3.6(18.0) 
0.2 (0.7) 
0.1 (0.5) 
7.6(15.5) 
0.1 (0.5) 
4.6 (7.0) 
2.5 (5.1) 
2.4 (6.7) 

20.2(11.5) 
0.5 (2.5) 

11.5(20.2) 
2.1 (6.4) 
0.8 (1.2) 
1.0 (2.6) 
0.3 (0.8) 
2.5(10.2) 
6.7(11.4) 
0.2 (0.7) 



SOIL Sl:RVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

'I'hickness (em) 3 42 53 
pH 4.6 6.6 
Rock and Debris 00 1.2 1.9 
Sand 00 74.5 74.9 
Silt (%) 21.9 24.7 
Clay p~) 3.6 0.5 
Zn 28.5 27.3 
Cu 9. 5 14.2 
~g 96.0 92.6 
Mn 1.4 1.4 
Ca 197.0 136.0 
K'a 69.5 70.5 
K 155.0 193.0 
Fe 37.9 43.3 
Pb 1.5 1.3 
Co 0. 1 0.1 
Cr 0. 1 0. 1 
~i 33.2 36.5 
p o.o 0.0 
K' o.o o.o 
B 5.3 4.6 
Cd 0. 1 0. 1 
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FUNNY RIVER ROAD LOGGING 

Durin& 1977-1978. a small tract was clear-cut off the Funny 
River Road near the road to S1ikok Lake. We surveyed four stands 
in the area durin& 1978. Stands 1 and 3 were located within the 
clear-cut and the other stands were located in adjacent white 
spruce-black spruce forest. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Funny River Road Logging PLOT NUMBER: L76-01 
PHOTO NUMBER: KMS 20A15 TYPE: Seral Thin Browse 
DISTURBANCE: 1976 Slikok Lake Access Road 
ASPECT: 54 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea alauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populus balsamifera 
Betula nana 
Empetrum nigrum 
Ledum spp. 
Vaccinium •PP• 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Gymnocarpium dryopteris 
Gramineae 
Geocaulon lividum 
Rosa acicularis 
Epilobium angustifolium 
Cornu• canadensis 
Empetrum nigrum 
Ledum spp. 
Vaccinium •PP• 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Cladonia rang1fer1na 
Peltiaera spp. 
Debris 

04 
0 

24 
36 
12 
04 
16 
76 
16 
20 

Stems/ha Heiaht in Heiahts 
[x(s.d.)) em. (s.d.) measured 

80 (40) 119.6 (67.9) 3 
0 0 0 

1680 (4920) 40.6 (18.8) 16 
3160 (6520) 46.2 (7.9) 17 

240 (660) 58.8 (19.9) 10 

Frequency Canopy cover 
~%~ [x~s.d.~J 
08 0.2 (0.7) 
16 0.4 (0.9) 
76 15.3(15.8) 
12 0.3 (0.8) 
08 0.5 ( 1.0) 
28 0.8 (1.2) 
08 0.4 (0.9) 
28 1.2 (1.3) 
72 1.8 (1. 4) 
52 l. 3 ( 1. 3) 
12 0.3 (0.8) 
08 0.2 (0.7) 
92 3.1 (2.9) 
24 0.6 ( 1.1) 
04 0.5 (0.5) 
44 1. l ( 1. 3) 
04 0. 1 (0.5) 
04 o. 1 (0.5) 
20 1.3 (3.5) 
28 2.3 (4.6) 



SOIL St'RVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 6 66 76 
pH 4.3 5.4 
Rock and Debris (~0 0. 1 0. 1 
Sand (:0 77.4 72.2 
Silt (%) 18.2 22.3 
Clay 0::) 4.4 5 • 5 
Zn 13.4 40.0 
Cu 4. 4 16.5 
Mg 95.0 97.0 
Mn 2.0 3.0 
Ca 59.0 260.0 
Na 57.0 42.0 
I< 128.0 232.0 
Fe 28.0 33.0 
Pb 4.1 3.9 
Co 0.2 0.4 
Cr 3.3 5. 1 
l\i 28.5 47.3 
p 276.0 264.0 
l\ 287.0 588.0 
B 7.4 8.2 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Funny River Road Logging PLOT NUMBER: L76-02 
PHOTO NUMBER: KMS 20A15 TYPE: Mature White Spruce 
DISTURBANCE: None For Paet 90 Yeare 
ASPECT: 125 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (equare meters/hectare (s.d.)] 
Picea glauca 8.7 (27.2) 
Picea mariana 4.7 (32.5) 
Populus tremuloides 1.0 (9.5) 
Betula papyrifera 1.0 (9.5) 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Spiraea beauverdiana 
Empetrum nigrum 
Viburnum edule 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium epp. 
Lycopdium annotinum 
Sphagnum 
Gyanoearpium dryopterie 
Gramineae 
Geoeaulon lividum 
Spiraea beauverdiana 
Rubus pedatus 
aosa aeieularis 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Empetrum nigrum 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealia 
Cladonia •PP• 
Cladonia rangiferina 
Peltigera spp. 
Debris 

36 
28 
08 
56 
20 
04 
12 
88 
04 

Stems/he 
[x(s.d.)] 
1040 (1820) 
1680 (3400) 

240 (860) 
7200 (8460) 

480 (1 020) 

Frequency 
~%~ 
52 
08 

100 
60 
28 
64 
08 
24 
24 
24 
80 
28 
48 

100 
44 
88 
04 
04 
48 
08 

Height in 
em. (s.d.) 
151.9(137.8) 
157.0(149.8) 
74.9 (15.9) 
57.3 (18.2) 
52.6 (13.0) 

Heights 
measured 

11 
14 

7 
20 

8 

Canopy cover 
[x~e.d.l] 
2.1 (3.4) 
0.2 (0.7) 

48.2(30.9) 
2.3 (3.3) 
0.8 (1.2) 
2.2 (2.4) 
0.2 (0.7) 
0.6 (1.1) 
1.0 (2.7) 
1.5 (2.6) 
2.0 (1.0) 
1.2 (2.6) 
1.2 (I. 3) 
3.3 ( 2. 8) 
1 • 1 (1. 3) 
2.7 (2.2) 
0. 1 (0.5) 
0.1 (0.5) 
2.8 (4.5) 
0.6 (2.5) 



SOIL St.:RVEY: 

Depth to 
"A" Horizon "8 •• Horizon "C" Horizon 

Thickness (em) 10 79 97 
pH 4.0 5. 2 
Rock and Debris ( :~) 0.3 o.o 
Sand c;> 73.4 72.1 
Silt (7.) 20.9 21.4 
Clay ('~) 5.7 6.6 
Zn 13.4 43.1 
Cu 10.6 1 9 • 5 
Mg 79.0 97.0 
Mn 0.4 5.0 
Ca 345.0 398.0 
Ka 102.0 64.0 
K 87.0 266.0 
Fe 26.0 33.0 
Pb 6.0 8.7 
Co t 0.3 
Cr 1.3 5.8 
!\i 86.2 39.5 
p 256.0 234.0 
N 297.0 390.0 
B 8.4 4.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Funny River Road Logging PLOT NUMBER: L76-03 
PHOTO NUMBER: KMS 20A15 TYPE: Thin Brov•e-Spruce 
DISTURBANCE: 1976 Slikok Lake Acces• Road 
ASPECT: 239 degrees ELEVATION: 76 •eter• 
YEAR SURVEYED: 1976 TOPOGRAPHY: Depres•ion 

BASAL AREA OF OVERSTORY (•quare meter•/hectare (8.d.)) 
Picea glauca 0 
Picea •ariana 0 
Populu• tremuloide• 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

(%) 
Picea glauca 
Picea •ariana 
Populu• tremuloides 
Salix •PP• 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum •PP• 
Viburnum edule 

UNDERSTORY VEGETATION 

seecie• 
Lycopodium •PP• 
Lycopodiu• annotinu• 
Sphagnum 
Equi•etu• praten•e 
Gymnocarpiu• dryoptert• 
Gra•ineae 
Geocaulon ltvtdum 
Rubu• pedatu• 
Ro•a aciculari• 
Epilobtu• angu•ttfolium 
Cornu• canaden•ts 
Pyrola •ecunda 
Empetrum nigrum 
Vaccintum •PP• 
Vaccinium vttts-idaea 
Trientali• europaea 
Viburnum edule 
Ltnnaea boreali• 
Peltigera spp. 
Debri• 

08 
0 

12 
08 

0 
20 
16 
04 
44 

Stem•/ha 
[x(•.d.)J 

160 (520) 
0 

240 (660) 
240 (860) 

0 

Frequency 
~%l 
40 
08 
92 
04 
60 
44 
28 
20 
20 
44 
88 
20 
12 
04 
88 
28 
04 
56 
20 
04 

Height in Heights 
eM. (8.d.) •ea•ured 

93.7 (72.1) 3 
0 0 

38.2 (13.5) 12 
40.3 (15.0) 6 

0 0 

Canopy cover 
[x~•·d·ll 
1.0 (1.2) 
0.2 (0.7) 

37.5(31.0) 
0.1 (0.5) 
2.0 (2.5) 
1 • 1 (1.3) 
0.8 (1. 2) 
0.5 (1.0) 
1.4 (3.5) 
1.2 ( l. 3) 
5.4 (5.0) 
0.5 (1.0) 
0.3 (0.8) 
0. 1 (0.5) 
3.8 (4.0) 
0.8 (1.2) 
0.1 (0.5) 
1.8 (2.6) 
1.3 (3.5) 
1.2 (6.0) 



SOIL St:RVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 6 73 84 
pH 4.2 5.3 
Rock and Debris co 0.2 0.7 
Sand ('7.) 77.5 7 s. 1 
Sj 1t (~) 14.5 19.7 
Clay (7.) s.o 5.3 
Zn 7.5 20.0 
Cu 1. 9 5.8 
Mg 65.0 96.0 
Mn 1.0 2.0 
Ca 50.0 100.0 
Na 50.0 26.0 
K 67.0 122.0 
Fe 23.0 29.0 
Pb 7.3 0.6 
Co 0. 1 0.2 
Cr <0.1 3.7 
Ni 86.2 48.3 
p 256.0 297.0 
N 297.0 583.0 
8 8.4 5.9 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Funny River Road Logging PLOT NUMBER: L76-04 
PHOTO NUMBER: KMS 20A15 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None For Past 90 Years 
ASPECT: 304 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 9.3 (25.0) 
Picea mariana 3.0 (15.4) 
Populus treauloides 0.2 (2.6) 
Betula papyrifera 4.4 (19.1) 

SHRUB/SAPLING SURVEY 
Frequency 

(%) 
Stema/ha 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigrum 
Ledum spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

S(!ecies 
Lycopodiu• app. 
Lycopodiu• annotinua 
Sphagnum 
Equisetu• pratense 
Gymnocarpiu• dryopteria 
Gra•ineae 
Geocaulon 11v1dum 
Rubus pedatus 
Rosa acicularia 
Epilobium anguatifolium 
Cornua canadensis 
Pyrola secunda 
Empetrum nigrum 
Ledum spp. 
Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Peltigera spp. 

16 
20 

0 
12 
08 
48 
92 
12 
08 

[x(s.d.)] 
400 (1000) 

1120 (2440) 
0 

400 (1280) 
240 (860) 

Frequency 
~%2 
48 
56 

100 
08 
36 
08 
52 
36 
08 
28 
84 
24 
56 
04 
08 
96 
16 
04 
68 
48 

Height in Heights 
em. (s.d.) measured 
243.2 (75.4) 6 
186.3 (90.2) 12 

0 0 
50.6 (6.9) 5 
56.3 (14.8) 6 

Canopy cover 
[x~s.d.~J 
1.2 (1. 3) 
2.2 (3.3) 

44.6(27.8) 
0.7 (2.6) 
2.1 (4.1) 
0.4 (0.9) 
1.4 (1. 3) 
1.7 (3.4) 
0.4 (0.9) 
1.3 (2.6) 
9.8 (9.3) 
0.6 ( 1. 1) 
2.6 (3.9) 
0.2 (0.7) 
0.2 (0.7) 
4.3 ( 6. 1) 
0.4 (0.9) 
0.6 (2.5) 
1.7 (1. 2) 
3.6 (5.2) 



SOIL SURVEY: 

Thickness (em) 
pH 
Rock and Debris (~) 

Sand On 
Silt (~) 

Clay(~:) 

Zn 
Cu 

~& 
Mn 
Ca 
Na 
K 
Fe 
Pb 
Co 
Cr 
Ni 
p 

B 

"A" Horizon 

5 
4.4 
1 • 2 

80.0 
14.8 

5. 2 
14.3 
2.6 

89.0 
0.4 

64.0 
75.0 

102.0 
26.0 
8.5 
0. 1 
1.0 

91. 0 
228.0 
572.0 

8.5 

Depth to 
"B" Horizon "C" Horizon 

9 19 
4. 9 

13.2 
87.2 

9.7 
3. 1 

35.3 
1 1 • 5 
97.0 

4.0 
244.0 

52.0 
249.0 

33.0 
11.9 
0.3 
6.5 

49.2 
190.0 
277.0 

4.3 
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BENCHLAND 

The Funny River plateau, or benchland, was one of our 
highest elevation study areas and probably burned in the late 
1800's (Spencer and Hakala 1964). Our priaary purpoae 1n 
surveyin& this area was to provide baseline data about apruce 
populations, because the refuge was concerned about apruce 
increasing in this willow-dominated area. 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-02 
PHOTO NUMBER: KMS 25A08 TYPE: Mature White Aapen 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 123 dearees ELEVATION: 366 meters 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 5.1(20.8) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

(%) 
Picea alauca 
Picea mariana 
Populus tremuloides 
Salix app. 
Betula papyrifera 
Spiraea beauverdiana 
Empetrum nigru• 
Vaccinium app. 

UNDERSTORY VEGETATION 

s2ecies 
Lycopodium app. 
Sphaanum 
Equiaetum app. 
Picea alauca 
Gymnocarpium dryopteri• 
Gramineae 
Car ex spp. 
Salix spp. 
Stellaria spp. 
Spiraea beauverdiana 
Rubus arcticus 
Sanguisorba stipulata 
Lupinus arcticus 
Geranium erianthum 
Epilobium anauatifolium 
Cornus canadensis 
Pyrola aaarifolia 
Pyrola aecunda 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalia europaea 
Polemonium acutiflorum 

68 
0 
0 

100 
0 

36 
08 
40 

Caatilleja unalaachcensia 
Pedicularis labradorica 

Stems/ha 
(x(s.d.)] 
2400 (2160) 

0 
0 

64240(33240) 
0 

Frequency 
~%~ 

20 
68 
20 
12 
16 
80 
52 
76 
04 
16 
52 
88 
08 
28 
32 
52 
08 
04 
52 
12 
80 
04 
20 
20 

Height in Heights 
Clio (s.d.) 11easured 
130.1 (68.9) 25 

0 0 
0 0 

70.5 (28.9) 25 
0 0 

Canopy cover 
[x{a.d.~J 
0.5 (1.0) 

13.3(22.0) 
0.5 (1.0) 
5.3(18.8) 
0.8 (2.6) 
2.8 (3.1) 
2.5 (4.0) 

35.8(33.9) 
0. 1 (0.5) 
0.4 (0.9) 
1.3 ( 1. 3) 
5.7 (6.8) 
0.6 (2.5) 
1 • 1 (2.6) 
0.8 (1. 2) 
3.6 (6.8) 
0.2 (0.7) 
0.1 (0.5) 

14.8(18.1) 
0.3 (0.8) 
2.0 ( 1. 0) 
0. 1 (0.5) 
o.s (1. 0) 
0.5 ( 1. 0) 



Galium trifolium 
Linnaea borealis 
Achillea borealie 

04 
16 
76 

0.1 (0.5) 
0.4 (0.9) 
2.3 (2.4) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-03 
PHOTO NUMBER: KMS 25A08 TYPE: Seral Willow 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 242 degrees ELEVATION: 366 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY (•quare meters/hectare (s.d.)) 
Picea glauca 0 
Picea aariana 0 
Populu• tremuloide• 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populu• tremuloides 
Salix •PP• 
Betula papyrifera 
Spiraea beauverdiana 
Sorbus scopulina 
Empetrua nigrum 
Menziesia ferruginea 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodiua •PP• 
Lycopodium annotinum 
Sphagnum 
Gyanocarpiu• dryopteri• 
Gramineae 
llubu• arcticu• 
Sanguisorba 8tipulata 
Lupinu• arcticus 
Geranium erianthum 
Epilobiua angu•tifolium 
Cornua canaden•i• 
Pyrola asarifolia 
Vaccinium spp. 
Vaccinium viti•-idaea 
Trientali• europaea 
Gentiana amarella 
Linnaea borealis 
Solidago aultiradiata 
Achillea borealis 
Peltiaera •PP• 

28 
0 

04 
100 

12 
12 
04 
08 
04 

Stems/ha Height in Heights 
[x( •• d.)] em. (s.d.) mea•ured 

640 (1100) 184.7 (86.7) 13 
0 0 0 

80 (40) 80.0 (0) 1 
56080(21720) 83.6 (28.6) 25 

240 (660) 76.7 (33.9) 3 

Frequency Canopy cover 
p.:~ [x~s.d.lJ 
20 0.9 (2.6). 
08 0.6 (2.5) 
72 8.0(14.7) 
52 2.1 (3.4) 
68 2.1 (2.5) 
40 1. 0 (1.2) 
76 6.7 (5.7) 
56 3.0 (4.4) 
72 4.4 (4.7) 
72 2.4 (2.3) 
96 14.0(18.1) 
12 0.3 (0.8) 
44 2.3 (4.0) 
80 2.4 (2.3) 
36 0.9 ( 1. 2) 
16 0.4 (0.9) 
24 0.6 (1 • 1 ) 
04 0.5 (2. 5) 
24 0.6 (1. 1) 
20 0.9 (2.6) 



SOIL SCRVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 6 82 93 
pH 4.5 5 • 1 
Rock and Debris (X) 0.2 0.3 
Sand PO 76.8 77.4 
Silt ( 7. ) 18.3 16.5 
Clay (7.) 4.9 6.2 
Zn 13.0 40.3 
Cu 11. 1 24.3 
Mg 45.0 39.0 
Mn 63.0 58.0 
Ca 289.0 282.0 
~a 128.0 59.0 
K 220.0 293.0 
Fe 2LO 27.0 
Pb 9.9 10.3 
Co 10.9 11.3 
Cr 7.3 1 5. 5 
~i 47.0 60.5 
p 234.0 369.0 
~ 226.0 143.0 
B 8.6 6.0 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benehland PLOT NUMBER: BL-04 
PHOTO NUMBER: KMS 25A08 TYPE: Seral Willow 
DISTURBANCE: Benehland Fire 1885-1890 
ASPECT: 230 degree& ELEVATION: 366 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: 

BASAL AREA OF OVERSTORY (&quare meter&/heetare (a.d.)) 
Pieea glauea 0 
Pieea mariana 0 
Populu• tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

seeeie& ~%2 
Pieea glauea 28 
Pieea mariana 0 
Populus tremuloides 36 
Salix &pp. 96 
Betula papyrifera 04 
Populu• bal&amifera 08 
Viburnum edule 16 

UNDERSTORY VEGETATION 

seeeie& 
Lyeopodiu• &pp. 
Sphagnum 
Gy•noearpium dryopterie 
Gramineae 
Salix &pp. 
Rubue aretieu• 
Sangui&orba &tipulata 
Lupinu& aretieue 
Geranium erianthum 
Epilobium anauetifolium 
Cornua eanaden&is 
Pyrola aaarifolia 
Pyrola aeeunda 
Vaeeinium epp. 
Vaeeinium vitis-idaea 
Galium trif1orum 
Viburnum edule 
Linnaea borealie 
Cladonia spp. 
Peltigera &pp. 

Stem&/ha Height in Heights 
[x~&.d.2J em. ~··d-2 mea&ured 
640 (1100) 135.3 (72.3) 11 

0 0 0 
2240 (4280) 59.8 (16.2) 12 

63200(34320) 79.4 (28.1) 25 
80 (400) 66.7 (19.8) 3 

Frequency Canopy cover 
,%2 [x,&.d.lJ 
20 0.5 (1.0) 
88 4.2 (4.3) 
48 1.2 (1. 3) 
60 1.5 (1.2) 
08 0.2 (0.7) 
60 1.9 (2.5) 
48 3.3 (4.8) 
68 4.6 (5.1) 
52 2.1 (3.4) 
56 4.2 (4.9) 
96 19.5(12.9) 
12 0.3 (0.8) 
08 0.2 (0.7) 
48 2.0 (3.4) 
68 2.5 (3.2) 
16 0.4 (0.9) 
08 0.6 (2.5) 
20 0.3 (1.0) 
12 0.3 (0.8) 
36 2.5 (4.6) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon •c" Horizon 

Thickness (c111) 12 90 108 
pH 4.7 5. 1 
Rock and Debrie (%) 2.9 26.8 
Sand (%) 78.7 84.5 
Silt (%) 16.1 11.4 
Clay (%) 5.2 4.1 
Zn 11.9 38.1 
Cu 10.2 15.5 
Mg 46.0 97/0 
Mn 46.0 3.0 
Ca 36.0 210.0 
Na 70.0 46.0 
K 179.0 241.0 
Fe 29.0 33.0 
Pb 10.1 2.9 
Co 11.9 0.2 
Cr a.o 4.6 
Ni 67.7 88.0 
p 158.0 289.0 
N 365.0 178.0 
8 11.4 3.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-05 
PHOTO NUMBER: KMS 25A08 TYPE: Mature White Spruce 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 25 degrees 
YEAR SURVEYED: 1976 

ELEVATION: 366 meters 
TOPOGRAPHY: 

BASAL AREA OF OVERSTORY [square meter•/hectare (8.d.)) 
Picea glauca 6.3 (14.7) 
Picea mariana 0 
Populus tremuloides 0.1 (2.0) 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Pieea mariana 
Populus tremuloides 
Salix 8PP• 
Betula papyrifera 
Empetrum nigrum 
Ledum app. 
Menzie•ia ferruginea 

UNDERSTORY VEGETATION 

seeeies 
Lycopodium spp. 
Lycopodium eomplanatum 
Lyeopodiu• annotinum 
Sphagnum 
Gymnoc:arpium dryopt;ert• 
Pic:ea glauc:a 
Gramineae 
Geoeaulon lividum 
Lupinus aretieu• 
Epilobium angu•tifolium 
Corn us canadensis 
Pyrola secunda 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea boreali• 
Cladonia •PP• 
Cladonia rangiferina 
Peltigera spp. 

52 
0 

40 
92 
08 
32 
04 
28 

Stems/ha 
[x(s.d.)J 
2480 (3520) 

0 
1360 (2120) 

21760(13680) 
160 (520) 

Frequency 

'%~ 
60 
08 
24 

100 
12 
16 
44 
12 
72 
48 

100 
16 
24 
12 
96 
44 
64 
56 
24 
60 

Height in 
em. (s.d.) 
117.6 (80.2) 

0 
84.8 (32.3) 
92.5 (35.4) 
71.8 (36.6) 

Heights 
measured 

16 
0 

13 
24 

4 

Canopy cover 
[x,s.d.~] 
3.1 (4.3) 
0.7 (2.6) 
0.6 (1.1) 

18.8(15.4) 
0.3 (0.7) 
0.4 (0.9) 
1.4 (1. 2) 
1 • 1 (3.5) 
1. 8 (1 • 1 ) 
3. 1 (4.3) 

24.0(12.9) 
0.4 (0.9) 
3.3 (7.2) 
0.7 (2.6) 
4.4 (4.2) 
1. 1 ( 1. 3) 
2.4 (3.3) 
1.4 ( 1. 3) 
1.4 (3.5) 
5.9 (6.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickne•• (c•) 9 42 63 
pH 4.5 5. 1 
llock and Debri• (%) 1 • 1 2.7 
Sand (%) 79.6 78.2 
Silt (%) 15.3 16.4 
Clay (%) 5.2 5.4 
Zn 7.1 20.4 
Cu 12.0 6.2 
Mg 42.0 95.0 
Mn 22.0 3.0 
Ca 48.0 46.0 
Na 72.0 36.0 
K 105.0 as.o 
Fe 26.0 36.0 
Pb 9.8 11.5 
Co 9.9 0.2 
Cr 9.0 5.8 
Ni 49.3 51.2 
p 248.0 275.0 
N 168.0 493.0 
B 7.5 8.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-06 
PHOTO NUMBER: KMS 25A08 TYPE: Seral Willow-ABpen 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 114 degrees ELEVATION: 366 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: 

BASAL AREA OF OVERSTORY (•quare meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Specie• 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix •PP• 
Betula papyrifera 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Viburnum edule 

UNDERSTORY VEGETATION 

Specie• 
Lycopodiua •PP• 
Sphagnum 
Picea mariana 
Gramineae 
Populu• tremuloide• 
Geocaulon lividum 
Rubu• arcticu• 
Sangui•orba •tipulata 
Lupinu• arcticus 
Epilobium anguBtifolium 
Cornus canadensis 
Empetrum nigrum 
Vaccinium spp. 
Vaccinium vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Cladonia spp. 
Cladonia rangiferina 
Peltigera spp. 

76 
0 

96 
88 
44 
60 
36 
12 
04 

Stems/ha 
(x(s.d.)] 
5440 (4180) 

0 
9520(12780) 

17840(16240) 
3760 (5220) 

Frequency 
(%) 
72 
88 
32 
56 
08 
48 
12 
12 
16 
48 
80 
28 
12 
96 
28 
24 
56 
28 
84 

Height in 
em. (B.d.) 

Heights 
measured 

80.7 (36.7) 24 
0 

55.2 (12.6) 
79.9 (30.4) 
64.6 (15.1) 

0 
25 
25 
17 

Canopy cover 
[x( •• d.)] 
1.8 (1.1) 
6.1 (6.9) 
1.3 (2.6) 
1.5 (1.2) 
0.2 (0.7) 
2.8 (4.5) 
0.3 (0.8) 
0.7 (2.6) 
0.9 (2.6) 
2.8 (3.8) 
3.6 (4.1) 
2.6 (6.7) 
0.3 (0.8) 
4.4 (4.2) 
0.7 (l.l) 
0.6 (1.1) 
1.4 (1.3) 
0.7 (1.1) 
5.9 (8.3) 



SOIL SURVEY: 

Dept.h t.o 
"A" Horizon "•" Horizon "C" Horizon 

Thickness (em) 5 12 22 
pH 4.4 5.2 
Rock and Debris (%) 0.8 41.8 
Sand (%) 78.8 85.3 
Silt. (%) 16.7 10.9 
Clay (%) 4.5 3.8 
Zn 17.6 32.3 
Cu 4.3 12.7 
Mg 79.0 97.0 
Mn 1. 0 2.0 
Ca 118.0 178.0 
Na 65.0 29.0 
K 106.0 272.0 
Fe 28.0 33.0 
Pb 1.5 9.4 
Co 0.1 0.2 
Cr 2.7 5.8 
Ni 27.5 46.1 
p 826.0 387.0 
N 381.0 602.0 

• 3.9 10.7 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-08 
PHOTO NUMBER: KMS 25A08 TYPE: Seral Willow 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 236 degrees ELEVATION: 336 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tre•uloidea 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Populua balsamifera 
Betula nana 
Empetrum nigrum 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Lycopodiu• co•planatu• 
Sphagnum 
Picea alauca 
Picea mariana 
Gramineae 
Populus tremuloidee 
Geocaulon lividum 
Rosa acicularis 
Lupinus arcticus 
Geranium erianthum 
Epilobium anaustifolium 
Cornu& canadensis 
Empetrum niarum 

32 
0 

48 
96 
12 
04 
08 
08 

Vaccinium vitis-idaea 
Castilleja unalaschcensis 
Linnaea borealis 
Cladonia spp. 
Peltiaera spp. 
Debris 

Steme/ha 
(x(s.d.)J 

720 (1120) 
0 

5120 (6720) 
26320(18240) 

880 (2580) 

Frequency 
(%) 
28 
68 
84 
04 
08 
64 
12 
04 
28 
76 
32 
72 
96 
04 
80 
12 
16 
12 
40 
08 

Height in 
em. (s.d.) 

Heights 
measured 

152.1(110.9) 
0 

18 
0 

13 
25 

6 

60.5 (12.6) 
100.3 (30.4) 
95.2 (21.2) 

Canopy cover 
(x(s.d.)] 
0.7 (1.1) 
0.2 (0.7) 
2.9 (3.0) 
0.1 (0.5) 
0.2 (0.7) 
2.1 (2.5) 
0.7 (2.6) 
0.5 (2.5) 
1.8 (3.4) 
3.9 (4.5) 
1.7 (3.4) 
5.7 (5.3) 

29.5(18.0) 
1.3 (6.0) 
2.4 (2.3) 
0.4 (0.9) 
0.8 (2.6) 
0.7 (2.6) 
2.6 (4.5) 
0.2 (0.7) 



SOIL SUR.VEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickne•• (c•) 4 24 32 
pH 4.3 5. 1 
Rock and Debrie (%) 1.0 2.1 
Sand (%) 77.2 83.1 
Silt (%) 16.7 11.7 
Clay (%) 6.1 5.1 
Zn 20.8 27.1 
Cu 14.4 7.7 
Mg 48.0 96.0 
Mn 49.0 2.0 
Ca 145.0 78.0 
Na 94.0 43.0 
'K 265.0 143.0 
Fe 27.0 34.0 
Pb 8.6 1.5 
Co 9.9 0.2 
Cr 9.5 5.2 
Ni 82.4 48.0 
p 258.0 335.0 
N 130.0 178.0 
8 6.7 3.8 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-09 
PHOTO NUMBER: KMS 25A08 TYPE: Mature White Spruce 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 280 degrees 
YEAR SURVEYED: 1978 

ELEVATION: 366 meters 
TOPOGRAPHY: Depression 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 8.7(22.9) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency Stems/ha Height in Heights 

Species (%) [x(e.d.)) em. (s.d.) measured 
Picea alauca 44 1840 (2640) 154.7 (59.5) 25 
Picea mariana 0 0 0 0 
Populus tremuloides 04 240 (1200) 0 0 
Salix epp. 96 31280(24880) 72.2 (20.2) 25 
Betula papyrifera 0 0 0 0 
Spiraea beauverdiana 04 
Vaccinium spp. 56 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

seeciee ~%~ [x~e.d.~] 
Lycopodiu• co•planatue 04 0.1 (0.5) 
Sphaanum 96 21.9(23.6) 
Equieetum spp. 24 0.6 (1.1) 
Gymnocarpiue dryopteris 52 2.8 (6.2) 
Picea alauca 28 5.2(12.6) 
Graaineae 64 1.6 (1. 2) 
Car ex spp. 20 0.5 ( 1. 0) 
Streptopus a•plexifolius 04 0.1 (0.5) 
Salix spp. 64 28.2(35.6) 
Stellaria spp. 28 0.7 (1.1) 
Rubus arcticus 32 0.8 (1. 2) 
Sanguieorba stipulate 64 2.4 (3.3) 
Lupinus arcticus 60 6.5 (8.8) 
Geranium erianthum 68 9.6(13.6) 
Epilobium angustifolium 80 6.7 (7.2) 
Cor nus canadensis 96 30.0(30.1) 
Pyrola asarifolia 36 0.9 ( 1. 2) 
Pyrola secunda 08 0.2 (0.7) 
Vaccinium epp. 52 12.1(25.4) 
Vacciniue vitis-idaea 44 1 • 5 (2.6) 
Trientalis europaea 56 1.4 (1. 3) 
Castilleja unalaschcensie 24 1.0 ( 2. 6) 
Pedicularis labradorica 32 0.8 ( 1. 2) 
Galium trifolium 04 0. 1 (0.5) 



Linnaea borealis 
Achillea borealis 
Peltiaera •PP• 

32 
20 
16 

0.8 (1.2) 
o.s (1.0) 
0.4 (0.9) 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-1 0 
PHOTO NUMBER: KMS 2~A08 TYPE: Seral Willow 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 240 degrees ELEVATION: 366 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)] 
Picea glauca 0 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Frequency 

(%) 
Picea &lauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ribes spp. 
Spiraea beauverdiana 
Viburnum edule 

UNDERSTORY VEGETATION 

Seecies 
Lycopodium app. 
Sphagnum 
Equisetum spp. 
Gymnocarpium dryopteris 
Gramineae 
Rubus idaeus 
Sanguisorba stipulate 
Rosa acicularis 
Lupinus arcticus 
Geranium erianthum 
Epilobium angustifolium 
Heracleum lana tum 
Cor nus canadensis 
Pyrola asarifolia 
Vaccinium vitis-idaea 
Trientalis europaea 
Gentiana amarello 
Galium triflorum 
Achillea borealis 
Debris 

12 
0 
0 

36 
0 

36 
08 
04 
24 

Stems/ha Height in Heights 
(x(s.d.)] em. (s.d.) measured 

240 (660) 1 3 5. 3 (130. 2) 8 
0 0 0 
0 0 0 

8000(14280) ~8.8 (14.8) 10 
0 0 0 

Frequency Canopy cover 
~%2 [x~s.d.2l 
08 0.2 (0.7) 
~2 1.7 (2. 6) 
24 0.8 (1.2) 
24 2.3 (4.0) 

100 9.~(10.8) 

40 8.9(17.2) 
28 1.9 (4.1) 
20 1.7 (4 .1) 
24 1. 7 (6.0) 
36 2.4 (6.3) 
24 3. 1 (4.9) 
04 0.5 (2.5) 
40 2.2 (4.0) 
16 0.4 (0.9) 
08 0. 1 (0.5) 
44 1.9 (3.4) 
12 0.3 (0.8) 
48 1.3 ( 1. 3) 
08 0.2 (0.7) 
08 0.6 (2.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 10 60 78 
pH 5.2 5.2 
Rock and Debris (%) 2.7 17.7 
Sand (%) 69.1 78.7 
Silt (%) 23.4 15.7 
Clay (%) 7.6 5.6 
Zn 21.3 31.9 
Cu 12.3 19.0 
Mg 37.0 39.0 
Mn 52.0 66.0 
Ca 1489.0 163.0 
Na 80.0 44.0 
K 190.0 320.0 
Fe 24.0 26.0 
Pb 10.5 12.4 
Co 10.6 11.9 
Cr 12.3 17.0 
Ni 46.5 35.4 
p 388.0 472.0 
N 438.0 286.0 
8 6.5 8.3 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-11 
PHOTO NUMBER: KMS 25A08 TYPE: Seral Willow 
DISTURBANCE: Benchland Fire 1885-1890 
ASPECT: 224 degrees ELEVATION: 366 meters 
YEAR SURVEYED: 1976 TOPOGRAPHY: 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)) 
Picea glauca 0 
Picea mariana 0 
Populus treauloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 
Frequency 

s2ecies 
Picea glauca 
Picea mariana 
Populus treauloides 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ledum spp. 

UNDERSTORY VEGETATION 

S2ecies 
Lycopodium spp. 
Sphagnum 
Gymnocarpium dryopteris 
Graaineae 
Salix spp. 
Sangu1sorba s~1pula~a 
Rosa acicularis 
Lupinus arcticus 
Geranium erianthua 
Epilobium angustifolium 
Cornu• canadensis 
Pyrola asarifolia 
Vaccinium spp. 
Trientalis europaea 
Galium trifolium 
Linnaea borealis 
Achillea borealis 
Cladonia spp. 
Peltigera spp. 
Debris 

~%2 
48 

0 
08 
88 

0 
04 
28 

Stems/ha 
[x~s.d.2J 
2000 (2820) 

0 
160 (520) 

19120(19240) 
0 

Frequency 
C:%2 
24 
92 
44 
76 
12 
56 
40 
52 
64 
80 
96 
12 
24 
16 
08 
16 
08 
08 
08 
04 

Height in Heights 
em. ~·-d-2 measured 
112.1 

0 
48.5 
64.5 

0 

(66.4) 12 
0 

(4.9) 2 
(21.2) 24 

0 

Canopy cover 
[x(s.d.)J 
0.6 (1.1) 
5.1 (4.8) 
1.6 (2.6) 
3.5 (4.1) 
0.3 (0.8) 
3.4 (4.8) 
3.1 (4.9) 
5.9(12.3) 
2.8 (3.8) 
3.6 (4.1) 

19.1(19.8) 
0.3 (0.8) 
1.0 (2.6) 
0.4 (0.9) 
0.3 (0.7) 
0.8 (2.6) 
0.3 (0.7) 
0.2 (0.7) 
7.5 (7.1) 
1.2 (6.0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thic:kne•• (c:a) 4 62 67 
pH 5.4 5.0 
Roc:k and Debri• (%) 5.2 19.6 
Sand (%) 75.4 78.7 
Silt (%) 18.8 12.7 
Clay (%) 5.8 8.6 
Zn 20.7 39.6 
Cu 13.6 21.3 
Kg 38.0 39.0 
Kn 52.0 77.0 
Ca 697.0 142.0 
Na 93.0 79.0 
K 365.0 476.0 
Fe 24.0 27.0 
Pb 11.9 11.8 
Co 11.3 11.9 
Cr 13.8 18.3 
Ni 39.5 49.5 
p 269.0 146.0 
N 262.0 188.0 
B 4.6 10.4 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Benchland PLOT NUMBER: BL-12 
PHOTO NUMBER: KMS 25A08 TYPE: Mature White Spruce 
DISTURBANCE: Benchland Fire 1885-1890 

ELEVATION: 366 meters ASPECT: 278 degrees 
YEAR SURVEYED: 1978 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY (square meters/hectare (s.d.)) 
Picea glauca 13.9(21.9) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 0 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Betula nana 
Empetrum nigrum 
Vaccinium spp. 

UNDERSTORY VEGETATION 

Species 
Lycopodium spp. 
Sphagnum 
Picea glauca 
Gra•ineae 
Car ex spp. 
Salix spp. 
Betula nan a 
llubus arcticus 
Sanguisorba stipulate 
Lupinus arcticus 
Geranium erianthum 

Frequency 
(%) 

48 
0 
0 

84 
0 

52 
84 
92 

Epilobium angustifolium 
Cornus canadensis 
Pyrola asarifolia 
Empetrum nigrum 
Ledum spp. 
Vaccinium spp. 
Vacciniu• vitis-idaea 
Trientalis europaea 
Linnaea borealis 
Achillea borealis 
Debris 

Stems/ha 
[x(s.d.)] 
1440 (2200) 

0 
0 

14240(14060) 
0 

Frequency 
~%~ 

12 
72 
20 
20 
88 
20 
20 
36 
60 
44 
04 
60 
84 
08 
16 
04 
88 
60 
60 
08 
64 
04 

Height in Heights 
em. (s.d.) measured 

97.5 (51.0) 25 
0 0 
0 0 

53.2 (10.9) 25 
0 0 

Canopy cover 
[x~s.d.~] 
0.7 (2.6) 

28.6(28.7) 
12.5(29.9) 
0.5 (1. 0) 
5.0 (4.8) 
4.8(14.4) 
2.4 (6.7) 
0.9 ( 1. 2) 
1.9 (2.5) 
4. 1 (8.5) 
0. 1 (0.5) 
2.7 (3.9) 
9.4(11.9) 
0.2 (0.7) 
1.2 (3.5) 
0.5 (2.5) 

16.9(13.1) 
2.6 (5.8) 
1.9 (2.5) 
0.2 (0.7) 
1.6 (1. 2) 
1.2 (6.0) 
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STERLING DUMP 

Three •tand• were •••pled near the Sterlin& Du•p eaet of the 
Swan•on River Road. Theee etand• were •ature fore•t etande which 
had not been di•turbed for 90 yeare. 



420 

VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sterling Dump PLOT NUMBER: SR-01 
PHOTO NUMBER: KMS 25A33 TYPE: Mature Paper Birch 
DISTURBANCE: None for past 90 year& 
ASPECT: 176 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Ridge 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 0.3 (3.3) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 16.5(36.7) 

SHRUB/SAPLING SURVEY 

Species 
Picea glauca 
Picea mariana 
Populus tremuloides 
Salix spp. 
Betula papyrifera 
Ribes spp. 

Frequency 
(%) 

0 
0 
0 
0 
0 

12 
Sorbus scopulina 04 
Rubus idaeus 56 
Sambucus racemose 04 
Viburnum edule 88 

UNDERSTORY VEGETATION 

seecies 
Lycopodium spp. 
Lycopodium annotinum 
Sphagnum 
Equisetua spp. 
Gymnocarpium dryopteris 
Gramineae 
Stellaria spp. 
Sorbu& scopulina 
Rubus chaaaemorus 
Rubus idaeus 
Rosa acicularis 
Epilobium angust1fol1um 
Cornus canadensis 
Pyrola secunda 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Peltigera &pp. 

Stems/ha 
[x(s.d.)) 

0 
0 
0 
0 
0 

Frequency 
~%l 

04 
24 
36 
72 
96 

100 
36 

0 
08 
24 
52 
40 
72 

0 
84 
36 
12 
12 

Height in 
em. ( s. d.) 

Heights 
measured 

0 
0 
0 
0 
0 

Canopy 

0 
0 
0 
0 
0 

cover 
[x~s.d.lJ 
0.1 (0.5) 
0.6 ( 1 • 1) 
1. 3 (2.6) 
2.6 (3.2) 

18.1(20.5) 
5.3 (4.6) 
0.9 (1.2) 
0.5 (2.5) 
1. 3 (6.6) 
1.2 (2.6) 
6.6 (8.8) 
2.5 (3.2) 

10.3 (9.3) 
0. 1 (0.5) 
2.9 (3.0) 
7.9(18.7) 
0.8 (2.6) 
0.3 (0.8) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "C" Horizon 

Thickness (em) 4 51 63 
pH 5.0 6.2 
Rock and Debris ( 7. ) 1.7 0. 1 
Sand (i.) 7 1 • 1 78.7 
Silt (%) 23.5 16.4 
Clay PO s. s 4.9 
Zn 16.4 30.9 
Cu 13.6 16.3 
Mg 139.0 182.0 
Mn 2.4 1.4 
Ca 87.0 204.0 
Na 89.0 180.5 
K 206.0 732.0 
Fe 92.3 83.2 
Pb 2. 2 1. 6 
Co 0. 1 0. 1 
Cr 0.4 0. 1 
Ni 34.0 41.6 
p o.o 0.0 
N o.o o.o 
B 2.2 6.8 
Cd 0. 1 0.2 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sterling Dump PLOT NUMBER: SR-02 
PHOTO NUMBER: KMS 25A33 TYPE: Mature Paper Birch 
DISTURBANCE: None for past 90 years 
ASPECT: 177 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 1.7 (7.8) 
Picea mariana 0 
Populus tremuloides 0.7 (9.5) 
Betula papyrifera 10.6(21.4) 

SHRUB/SAPLING SURVEY 

Specie a 
Picea glauca 
Picea mariana 
Populus tremuloidea 
Salix spp. 
Betula papyrifera 
Alnus spp. 
Ribes spp. 
Sorbus scopulina 
Rubus idaeua 
Viburnum edule 

UNDERSTORY VEGETATION 

Frequency 
(%) 

0 
0 

28 
0 
8 

56 
40 
12 
76 
88 

Stems/ha 
[x(s.d.)] 

0 
0 

1760 (4200) 
0 

960 (4400) 

Species 
Frequency 

(%) 
Lycopodium annotinum 
Sphagnum 
Equisetum spp. 
Athyrium filix-femina 
Gymnocarpium dryopteris 
Gramineae 
Streptopus amplexifolius 
Populus tremuloides 
Alnus app. 
Stellaria spp. 
Ribes spp. 
Rubus chamaemorus 
Rubus idaeus 
Rosa acicularis 
Epilobium angustifolium 
Cornua canadensis 
Pyrola secunda 
Moneses uniflora 
Trientalis europaea 
Viburnum edule 
Linnaea borealis 
Cladonia spp. 
Peltigera app. 

12 
32 
32 
04 
76 
96 
04 
08 
04 
36 
08 
04 
40 
40 
52 
68 
04 
04 
88 
40 
40 
04 
04 

Height in Heights 
em. (s.d.) measured 

0 
0 

59.4 
0 

48.7 

0 
0 

(21.0) 7 
0 

(4.9) 3 

Canopy cover 
(x(s.d.)] 
20.7 (2.6) 

1.2 (2.6) 
2.1 (3.4) 
0.5 (2.5) 

10.0 (9.4) 
6.4 (9.9) 
0.5 (2.5) 
1.0 (3.5) 
1.4 (6.0) 
0.9 (1.2) 
0.6 (2.5) 
0.5 (2.5) 
4.1 (5.4) 
3.3 (4.8) 
5.5 (7.3) 

29.5(14.6) 
0.1 (0.5) 
0.1 (0.5) 
3.4 (3.5) 
5.9 (8.9) 
3.9 (7.0) 
0.1 (0.5) 
0.1 (0.5) 



SOIL SURVEY: 

Depth to 
"A" Horizon "B" Horizon "c" Horizon 

Thickness (em) 5 27 36 
pH 3.4 6.6 
Rock and Debris (7.) 0.7 0.2 
Sand on 79.0 79.6 
Silt (:0 1 7 • 5 1 5 • 1 
Clay (7.) 3.5 5.3 
.Zn 20.3 27.1 
Cu 18.6 12.4 
Mg 109.5 143.0 
Mn 6.4 3.6 
Ca 169.5 132.0 
Ka 216.0 4 71. 5 
K 186.0 406.0 
Fe 74.8 80.9 
Pb 3.3 1 • 8 
Co 0. 1 0.2 
Cr 0.2 0.3 
Ki 36.3 72.5 
p o.o o.o 
X o.o o.o 
B 3.3 3.9 
Cd 0.6 0 0 1 
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VEGETATION SURVEY ON KENAI NATIONAL WILDLIFE REFUGE 

LOCATION: Sterling Dump PLOT NUMBER: SR-03 
PHOTO NUMBER: KMS 25A33 TYPE: Mature Spruce-Hardwoods 
DISTURBANCE: None for past 90 years 
ASPECT: 177 degrees ELEVATION: 76 meters 
YEAR SURVEYED: 1977 TOPOGRAPHY: Slight-Moderate Slope 

BASAL AREA OF OVERSTORY [square meters/hectare (s.d.)] 
Picea glauca 19.3(33.0) 
Picea mariana 0 
Populus tremuloides 0 
Betula papyrifera 20.6(22.8) 

SHRUB/SAPLING SURVEY 
Frequency Stems/he Height in Heights 

S2ecies ~%~ [x~s.d.~J em. ~·-d-~ measured 
Picea gl~uca 0 0 0 0 
Picea mariana 0 0 0 0 
Populus tremuloides 0 0 0 0 
Salix spp. 0 0 0 0 
Betula papyrifera 0 0 0 0 
Viburnum edule 20 

UNDERSTORY VEGETATION 
Frequency Canopy cover 

s2ecies ~%~ [x~s.d.lJ 
Lycopodium spp. 04 0.1 (0.5) 
Lycopodium annotinum 20 0.9 (2.6) 
Sphagnum 84 20.7(28.2) 
Equisetum pretense 08 0.2 (0.7) 
Gymnocarpium dryopteris 16 1.2 (3.5) 
Gramineae 04 0. 1 (0.5) 
Goodyera repens 04 0.1 (0.5) 
Ribes spp. 08 0.2 (0.7) 
Rosa acicularis 20 1.9 (4.1) 
Corn us canadensis 24 20.6 ( 1. 1) 
Pyrola asarifolia 08 0.6 (2.5) 
Pyrola secunda 24 0.6 ( 1. 1) 
Vaccinium vitis-idaea 04 0. 1 (0.5) 
Trientalis europaea 08 0.2 (0.7) 
Viburnum edule 20 2.7 ( 5. 0) 
Linnaea borealis 12 0.4 (0.9) 
Cladonia spp. 04 0.1 (0.5) 
Peltigera spp. 20 0.5 ( 1. 0) 



SOIL SURVEY: 

Depth to 
"A" Horizon "8" Horizon "C" Horizon 

Thickness (em) 4 25 36 
pH 6.4 6.7 
Rock and Debris on 1 • 5 6.3 
Sand (i.:) 77.3 85.8 
Silt (1.) 16.9 10.3 
Clay on 5.9 3.9 
Zn 19.6 81.9 
Cu 17.5 11.3 
Mg 162.5 216.5 
Mn 4.5 2.4 
Ca 109.5 84.0 
Na 195.5 287.5 
K 147.0 293.0 
Fe 46.6 57.5 
Pb l • 7 1.2 
Co 0.3 0.3 
Cr 0. 1 0.2 
!U 39.9 48.6 
p o.o o.o 
N o.o o.o 
8 8.6 6.2 
Cd 0.1 0.3 
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