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Abstract

Summary

Youngblood, Andrew. 1993. Community type classification of forest vegetation in
young, mixed stands, interior Alaska. Res. Pap. PNW-RP-458. Portland, OR:
U.S. Department of Agriculture, Forest Service, Pacific Northwest Research
Station. 42 p. ‘

A total of 53 upland mixed communities were sampled and classified into five
community types: Populus tremuloldes/Arctostaphylos uva-ursi, Populus
tremuloides/Shepherdia canadensis, Betula papyrifera-Populus
tremuloides/Viburnum edule, Betula papyrifera-Populus tremuloides/Alnus
crispa and Picea glauca-Betula papyrifera/Hylocomium splendens. Community
types were described by distribution and physical environment, vegetation com-
position, structural features, and relation to previously described vegetation units.

Keywords: Vegetation classification, community types, mixed stands, interior Alaska.

Productive forests of interior Alaska are an extension of the boreal forest zone span-
ning much of Canada. Upland forests are a mosaic of small stands with various
mixtures of conifer and hardwood species including Betula papyrifera, Populus
tremuloides, and Picea glauca and lesser amounts of Populus balsamifera and Picea
mariana. Previous descriptions of these upland forests emphasized the relatively
infrequent occurrence of pure stands of Picea glauca. To further the understanding of
forest dynamics and thus opportunities to manipulate interior Alaska boreal forests,
this paper describes the structural characteristics of young mixed hardwood and
conifer stands, including composition, horizontal and vertical arrangement, and com-
ponent size.

The objective of field sampling was to collect data across the full range of environ-
mental conditions supporting young mixed stands throughout the uplands of the
Fairbanks-Big Delta region. Field work occurred during summers from 1987 through
1990. Criteria for site selection were (1) vegetation homogeneous and representative
of other sites within the landscape, (2) tree strata composed of Picea glauca and at
least one deciduous hardwood species, (3) apparent total age of the dominant stems
in the stand between 25 and 100 years, and (4) lack of dominance by Picea mariana.
Exclusion of sites supporting extensive coverage of P. mariana was necessary to
restrict the study to the warmest sites with highest productivity.

Canopy coverage of all plant species was estimated ocularly in 375-square-meter
circular plots. Elevation, slope, aspect, topographic position, and edaphic character-
istics were determined for each plot. Association tables and two-way indicator species
analysis (TWINSPAN) were used to develop a classification of the observed forest
communities as community types.

A total of 53 upland mixed communities were sampled and classified into five com-
munity types: Populus tremuloldes/Arctostaphylos uva-ursi, Populus
tremuloides/Shepherdia canadensis, Betula papyrifera-Populus tremuloides/
Viburhum edule, Betula papyrifera-Populus tremuloides/Alnus crispa, and Picea
glauca-Betula papyrifera/Hylocomium splendens. Community types were de-
scribed by distribution and physical environment, vegetation composition, structural
features, and relation to previously described vegetation units.
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Introduction

Environmental
Setting

Physlography, Geology,
and Solls

Stands containing mixtures of conifers and hardwoods are not often encouraged in
intensive forest management in North America (Oliver 1980). Management is com-
plicated by possible differences in regeneration requirements and growth rates, the
nonuniform stem sizes and qualities, higher costs of harvesting, and the unreliability
of volume tables and growth and yield predictions. Forest management in western
and northem North America traditionally has emphasized the creation and culture of
stands consisting of a single species of conifer. Yet the boreal forest of interior Alaska
consists of various mixtures of conifers and hardwoods.

Upland boreal forests of interior Alaska are a mosaic of small stands with overstories
of Betula papyrifera,’ Populus tremuloides, Picea glauca, and P. mariana and lesser
amounts of Populus balsamifera. Beneath the conifer and hardwood overstory, under-
growth layers are dominated by shrubs, including Alnus crispa, Rosa acicularis,
Viburnum edule, Ledum palustre, and Vaccinium vitis-idaea, and various ground
mosses. Existing characterizations of forest stand structure (Farr 1967, Gregory and
Haack 1965) do not adequately represent conditions within the upland mixed forest
of interior Alaska because the characterizations are based on pure, even-aged, fully
stocked stands.

Understanding the basis for changes occurring in the sequential development of for-
est stand structure, or forest dynamics, is fundamental to forest management. As part
of an effort to understand forest dynamics and thus opportunities for manipulation of
interior Alaska boreal forests, this study was begun with the objective of describing
the structural characteristics of young mixed hardwood and conifer stands, including
composition, horizontal and vertical arrangement, and component size.

interior Alaska is broadly defined as the area bounded by the Alaska Range to the
south, the Brooks Range to the north, Nulato Hills and Seward Peninsula to the west,
and the U.S.—Canadian border to the east, with the city of Fairbanks roughly in the
center. Within this vast area, forests extend from near sea level to over 900 meters

in elevation. Cutting through this area are numerous major rivers with broad flood
plains, including the Yukon, Tanana, Kuskokwim, Chatanika, Kantishna, and Tolovana
rivers. Flood-plain ecosystems were excluded from this study because of major
differences in disturbance regimes, site factors, and species compositions.

The Yukon-Tanana uplands lie between the Yukon and Tanana rivers and consist of
about 78 thousand square kilometers of mostly unglaciated rounded hills and ridges
(Schoephorster 1973). On only a few isolated peaks have Pleistocene alpine glaciers
steepened the valley walls. The northwest portion of the Yukon-Tanana uplands,
bounded by the Tanana River, the Tintina Fault zone, and the Shaw Creek Fault, is
defined as the Fairbanks-Big Delta region (Schoephorster 1973). Bedrock of this re-
gion is primarily metamorphic rocks, including quartz-mica schist, greenschist, and
quartz-mica gneiss (Foster and others 1973). The region differs structurally and
stratigraphically from the eastern region of the Yukon-Tanana uplands, which con-
tains concentrations of igneous rocks. The area of consideration in this study is the
upland portion of the Fairbanks-Big Delta region drained by the Tanana River and its
main tributaries of Shaw and Goldstream creeks and the Salcha, Chena, Chatanika,
Tatalina, and Tolovana rivers (fig. 1). Elevations within the study area range from
nearly 110 meters on the Tanana River at Nenana to over 1600 meters at Mount
Prindle in the White Mountains north of the Chatanika River.

*Taxonomic nonmenclature for plant species observed in this
study is presented in appendix A.
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Except for a few eroded areas, uplands within the study area are covered by a mantle
of silty micaceous loess derived from outwash plains on the northern flanks of the
Alaska Range. Loess deposits range from a few centimeters at upper elevations near
the Yukon River to over 50 meters on toeslopes near the Tanana River. Most soils
developing in this loess have silt loam textures.

Permafrost is a common feature of many landscapes at this latitude, but it is discon-
tinuous in the uplands. North-facing slopes, alluvial terraces, flat benches, and de-
pressions filled with organic matter may have ice near the soil surface. South-facing
slopes generally lack permafrost, are relatively warm and dry, and are subject to
negligible leaching because of high evapotranspiration (Van Cleve and others 1991).
The majority of soils on south-facing slopes are classified as Inceptisols, which indi-
cates moderate development with weakly expressed horizons. All have formed under
either a cryic or pergelic temperature regime; some have formed under an aquic
moisture regime.

Climate of the study area is continental and is characterized by extreme annual and
diurmnal temperatures, low precipitation, and little wind. Near Fairbanks, the mean
temperature in January is -25 "C, and the mean temperature in late June is 18 °C
(Bowling 1984). Total seasonal range is more than 80 °C. Strong wintertime inver-
sions are common, with minimum temperatures moderated as much as 10 °C with an
increase of 150 meters in elevation. Temperature differences at various locations
within the study area often are extreme because of aspect and elevation.

Total annual precipitation near Fairbanks averages 285 millimeters; 35 percent falls
as snow. Snow cover persists from October through late April. The growing season
averages 97 frost-free days (Slaughter and Viereck 1986). Mean maximum snow
depth of nearly 60 centimeters occurs by February. Snowpacks in forested areas are
characterized by low density at initial deposition and extensive development of depth
hoar (Slaughter and Viereck 1986). Snowpack evaporation begins on southern as-
pects with increasing day length in March.



Disturbance History and
Successional Trends

Summer precipitation across the study area is more variable than winter snowfall; dif-
ferences are attributed to orographic effects and local environments (Haugen and
others 1982). Most of the summer precipitation falls during late July and August as a

“result of low pressure centers near the Bering Strait (Bowling 1980, 1984).

Extreme seasonal variation in day length and sun angle are characteristic of the high-
latitude location of the study area and contribute greatly to the extreme variation in
available solar radiation. At latitude 65° N., the sun is above the horizon for 18 to 21
hours daily from May through July; conversely, only 3 to 6 hours of potential sunlight
occur from November through January. The solar angle ranges from 2.5° at the winter
solstice to 48.5° at the summer solstice (Slaughter and Viereck 1986}, thereby resuit-
ing in direct short-wave radiation received obliquely on horizontal surfaces.

The remoteness of the study area is reflected in the presence of only three National
Weather Service recording stations: Nenana Municipat Airport, Fairbanks International
Airport, and Eielson Air Force Base; all are along the Tanana River at low elevations.
Appendix B presents a comparison of long-term averages from two of these stations
with data from a recently installed weather station on a midslope site in Bonanza
Creek Experimental Forest west of Fairbanks, which may better reflect conditions on
upland forested sites.

Wildfire is a common disturbance event in much of the upland forests of interior
Alaska (Viereck 1975). The natural fire regime of mature Picea glauca-dominated
stands within the region has been characterized by fire type and intensity, and size
and frequency or return interval (Barney 1971, Heinselman 1981, Lutz 19586, Viereck
and Schandelmeier 1980). These stand-replacing disturbances are either high-
intensity crown fires or severe surface fires. Almost 25 thousand square kilometers
burned during 19 individual fires in the early settlement and mining period of 1893 to
1937. From 1950 to 1969, almost 1,600 lightning-caused fires occurred in the interior,
which burned an average of 30 square kilometers, as well as over 4,900 human-
caused fires, which burned an average of 14 square kilometers. Year-to-year vari-
ability is high, however, with years of greater than normal numbers and sizes of fires
occurring sporadically. Extreme fire seasons occurred in 1940, 1957, 1969, 1977, and
1988. Fire cycles, the time required to burn an area equivalent to the area in ques-
tion, are between 150 and 250 years.

Within the study-area, wildfires in P. glauca stands occur most frequently during
June and early July and are associated with early summer temperature and moisture
patterns. Surface fires are carried by litter and the upper layers of dried moss; they
easily are transformed into crown fires with abundant ladder fuels created by lower
branches. Picea glauca has relatively thin bark and shallow roots and is easily killed
by even light surface fires.

In contrast, fire regimes for hardwood and mixed-species ecosystems are largely un-
known. Stands dominated by Populus tremuloides or B. papyrifera are most suscep-
tible to fire immediately after snowmelt and before leaf bud burst, when leaf litter on
the forest floor may carry light surface fires. At this time, snow patches may remain

in surrounding conifer-dominated stands. These hardwoods are thin barked and can
be killed by surface fires. After shrub and tree leaf development, high live fuel mois-
ture may prevent the spread of fire, which often stops at these community boundaries.
Yarie (1981) suggests a fire cycle of 26 years in hardwood stands in the Porcupine
drainage of northeastern Alaska, an area that receives less precipitation than the area
studied here.



Methods

Field Methods

Human disturbances in upland forest communities began at least 12,000 years ago
with the Gwich'in and Tanana cultures, aboriginal Native Americans who used the for-
est resources of wood, fuel, and berries. Nomadic families living in remote camps cut
Picea glauca to construct food caches, shelters, and miles of fences to concentrate
migrating caribou herds (Helm 1981). The discovery of gold in the Yukon Territory in
1896 and in interior Alaska in 1902 led to a wave of miners and settlers. Much of the
subsequent stand disturbance was from cutting of fuelwood for settlements and stern-
wheel paddle boats, and of logs for mine props and construction material. In addition,
vast areas were intentionally burned to melt frozen soils, and many fires escaped to
consume forested hillsides away from patented lands. From 1910 through 1920, an
estimated 60,000 cords of firewood were cut and used annually in Fairbanks and
nearby mining camps (Sampson and others 1983).

Van Cleve and Viereck (1981) and Foote (1983) outline a general progression of suc-
cessional stages following a replacement fire on warm upland sites. The initial stage,
lasting 5 years, is characterized by establishment of light-seeded species, such as
Epilobium angustifolium and Salix scouleriana, and ground mosses. Species such as
Populus tremuloides, Viburnum edule, R. acicularis, and Geranium bicknellii that
regenerate from buried root systems or buried seed also occur. The next stage after
fire is the development of tall shrubs and saplings. Following this is a 25-year period
characterized by dense stands of woody stems. Beginning 50 years after fire and
lasting for about 100 years is a hardwood stage when competition leads to gradual
reduction in stem density and a dominance of P. tremuloides or B. papyrifera in a
mature canopy. After 150 years, Picea glauca replaces hardwoods in the overstory
canopy.

This study was designed to develop a community type classification to partition the
variability within the ecosystem into recognizable and discrete units having similar
floristic teatures.

The objective of field sampling was to collect data across the full range of environ-
mental conditions supporting young mixed stands throughout the uplands of the
Fairbanks-Big Delta region. Data for this study came from sites north of the Tanana
River from Delta to Nenana and as far north as Livengood (fig. 1). Field work oc-
curred during the summers from 1987 through 1990.

Site selection—Reconnaissance of forest sites was made before site selection.
False-color aerial photography was available for some portions of the study area and
was used to locate potential sites. The normal procedure was to travel an elevational
transect along a river, road, or trail system, and keep a mileage log of changes in
plant community patterns. Brief stops along transects permitted inspection of both
overstory and ground cover composition. At the end of the transect, the log was in-
spected and representative sites selected for sampling. Sites were selected with a
“subjective but without preconceived bias” approach (Mueller-Dombois and Ellenberg
1974) in that sites met certain requirements. Sites were not selected, however, with
any preconception of placement within a classification. Criteria for site selection were
(1) vegetation homogeneous and representative of other sites within the landscape,
(2) tree strata composed of P. glauca and at least one deciduous hardwood species,
(3) apparent total age of the dominant stems in the stand between 25 and 100 years,
and (4) lack of dominance by P. mariana. Exclusion of sites supporting extensive
coverage of P. mariana was necessary to restrict the study to the warmest sites with
highest productivity.



Office Methods

Site description—Each temporary sample plot was circular and slope-corrected to be
375 square meters in size. Plot center was subjectively located within the stand to
sample a representative portion of the dominant plant community composition and to
avoid obvious ecotones that might occur at stand edges, recently disturbed canopy
gaps, or unusual microsites. Photos were taken of each community showing both the
undergrowth and overstory composition.

Notes were made on the physical factors of each site, including slope, aspect, and
relative slope position and configuration. Elevation was estimated to the nearest con-
tour by using U.S. Geological Survey 15-minute quadrangle maps. Evidence of recent
perturbations and potential successional relations were noted, including location of

P. glauca seed sources, juxtaposition, insect and disease occurrence, and presence
of charred snags or charcoal in the forest floor.

Ocular estimates of canopy cover for all vascular species within the plot were made
to the nearest percent between 1 and 10 percent and to the nearest 5 percent there-
after. Occasionally these estimates were calibrated by using a series of subplots
representing 1, 5, and 25 percent canopy cover. Species present within the plot with
less than 1 percent canopy cover were noted as “trace.” Other species within the
community and not in the plot were noted as “present” but were not included in sub-
sequent data analyses. Three size classes were used for overstory canopy cover by
tree species: less than 5 centimeters, 5 to 15 centimeters, and mare than 15 centi-
meters in diameter at 1.37 meters in height above the ground (breast height). This
separation was designed to give an indication of the relative importance of each size
class by species.

A stand table was constructed, which consisted of a tally of all live and dead stems
by species and by 5-centimeter diameter size class at breast height. Trees between
15 centimeters and 1.37 meters in total height were considered saplings and were
distinguished from seedlings. Seedlings and saplings were counted on the whole plot.

Cross-sectional disks were cut at ground level from three to five trees of each spe-
cies. These site trees included the full range of diameter and height classes present
in the stand rather than being restricted to any particular canopy position. Additional
trees were sampled if a skewed diameter distribution suggested possible age-class
differences.

Some sites were randomly selected for detailed stem mapping before plots were es-
tablished. On these sites, the same 375-square-meter sample plot was used to obtain
azimuth and slope distance from plot center to the center of each stem. Mean individ-
ual tree canopy diameter was estimated to the nearest decimeter.

All physical site and vegetation data were coded and entered on the computer.
Bedrock, surficial geology, and soil series was determined from geologic and soils
maps (Brown and Kreig 1983, Furbush and Schoephorster 1977, Rieger and others
1963, Schoephorster 1973). Solar radiation may have a strong influence on species
distribution and community composition in these high-latitude forests (Dingman and
Koutz 1974); consequently, the index for latitude of equivalent slope (LES) was cal-
culated for each J)Iot based on latitude, azimuth, and slope with the FORTRAN pro-
gram, SOLAR2.

%Fox, J.D. Computer program. Unpublished. On file with:
J.D. Fox, Department of Forest Science, University of Alaska
Fairbanks, Fairbanks, AK 99775-0100



Taxonomic considerations—Plant specimens that were difficult to identify in the field
were identified in the laboratory. Plant taxonomy followed Hultén (1968) for vascular
species and Schofield (1969) and Vitt and others (1988) for nonvascular species.

Feathermosses such as Hylocomium splendens are a common feature of boreal con-
ifer communities with closed canopies. Other mosses that accounted for significant
ground cover included Pleurozium schreberi and Rhytidiadelphus triquetrus. When
other feathermosses were present in only minor amounts (less than 1 percent cover)
and H. splendens was abundant, all feathermosses were lumped as H. splendens.

Community type classification—Preliminary association tables (Mueller-Dombois
and Ellenberg 1974) were created by using canopy coverage values for all herba-
ceous and shrub species in each plot. Canopy coverage of tree species was not con-
sidered at this stage of analysis because herbaceous and shrub layers were assumed
to be in greater equilibrium with the environment than were tree layers, and because
plots were selected by overstory characteristics. Association tables of undergrowth
herbaceous and shrub species were rearranged to emphasize differential species that
could be used to distinguish groups of stands. Differential species were those having
high coverage and fidelity; that is, they represented a significant portion of the total
undergrowth canopy cover within a group of stands and had low constancy in other
groups of stands.

The same data set was analyzed with numerical classification; the TWINSPAN algo-
rithm (Hill 1979, Hill and others 1975) provided a hierarchical and divisive classifica-
tion of the sample plot by species matrix. This algorithm is a reciprocal averaging
technique for making successive dichotomous divisions of a data set. The procedure
involved maximizing species fidelity in two subsets at different layers of classification.

Groupings of plots by TWINSPAN were compared to groupings of plots arranged
within association tables, and inconsistences were noted. Plant species having high
fidelity and high average cover were noted as indicator species. Individual plots ar-
ranged differently by the two methods were included in groups based on the presence
and abundance of indicator species. Finally, constancy and average coverage tables
for each group were created by using selected representative species and coverage
values of all tree species.

A dichotomous key to the types, based on species dominance, was developed. This
key was applied to all sample plots, and necessary revisions were made to accom-

modate variations. A description was prepared for each grouping, including distribu-
tion, vegetation, and the physical site characteristics.

The community type was used as the basic unit of vegetation classification in this
study. Naming the community type required an ability to recognize communities,
defined here as a unit of vegetation somewhat homogeneous in all layers and differ-
ing from contiguous vegetation in either quantitative or qualitative characteristics
(Daubenmire 1968), In contrast, a community type is an abstract grouping of all com-
munities (or stands) based on floristic and structural similarities in both overstory and
undergrowth layers. Naming the community type followed the frequently used conven-
tion of a binomial set with the dominant overstory species separated from the domi-
nant or most diagnostic indicator of the undergrowth by a slash (Mueller-Dombois and
Ellenberg 1974). When overstory dominance was shared by two tree species, both
were included in the community type name. Community types are units of vegetation



representing the existing structure and composition of communities with no implication
of successional status. They differ from habitat types, which are units of land support-
ing or potentially supporting the same climax piant association (Daubenmire 1952,
1989; Pfister and Arno 1980). Once community types are distinguished, successional
trends connecting them can be hypothesized and investigated.

The classification was validated by a technician selecting at random from an indepen-
dent data set comparable plant community data meeting the same criteria of distribu-
tion and overstory composition as this study.3 The key was then applied to this set of
data, and undergrowth community composition and environmental setting were com-
pared to the community type descriptions.

Stand physiognomy—Data from the stand tables, including the number of living and
dead stems by tree species and diameter class, were summarized by sample plot and
community type. Quantitative descriptors of stand density included the number of
stems per hectare, number of trees per hectare, basal area per hectare, and the
quadratic mean diameter. Number of trees per hectare was calculated as the total
number of live stems taller than 1.37 meters. Basal area per hectare was calculated
as the sum of the basal area of all individual live stems at breast height. Quadratic
mean diameter was calculated as the diameter of a tree of average basatl area. Be-
cause data came from fixed plots, quadratic mean diameter was the quadratic mean
of the sampled tree diameters computed as the square root of the summed products
of squared diameter of each class, in centimeters, and the number of stems in the
respective diameter classes. Computationally, this is equivalent to the square root of
the basal area in square meters, divide by the product of total number of trees per
hectare and a constant 7.854 x 10 because diameter classes were in centimeters
(Weatherhead and others 1985).

Vertical stand physiognomy was described qualitatively by the following categories
(Ofiver and Larson 1990):

« Emergents (or A-stratum)—stems above the highest continuous canopy.

« Upper continuous canopy (or B-stratum)—the grouping of dominant, codominant,
intermediate, and overtopped crowns forming a single distinct layer of tree
canopy.

« Understory (or C-stratum, D-stratum and more)—progressively lower strata
beneath the upper continuous canopy.

« Forest floor stratum—trees less than 2 meters tall.

Dominant trees are those with at least portions of their crowns at or slightly above the
general level of the continuous canopy. These trees receive full sunlight on that por-
tion of the crown extending above the B-stratum. Codominant trees, with the domi-
nant trees, form much of the continuous canopy in any stratum. In the B-stratum,
codominant trees receive little direct sunlight from the side of the crown. Intermediate
and suppressed or overtopped trees are shorter than the previous two categories

and differ in the amount of exposure to the open sky.

SUnpublished data. On file with: institute of Northern
Forestry, 308 Tanana Dr., Fairbanks, AK 99775-5500.



Results and
Discussion

Community Type
Classification

Stem locations from stand mapping data were converted to coordinates and displayed
graphically to represent location and circumference of live crown by species. These
figures are presented by community type. Normality of the frequency distribution ot
crown diameters in a stand was tested by the statistic ¢ measuring skewness (Puri
and Mullen 1980) for species with at least 25 stems per plot.

A total of 53 upland mixed conifer and hardwood forest communities were sampled
and classified into five community types: Populus tremuloides/Arctostaphylos uva-
ursi, Populus tremuloides/Shepherdia canadensis, Betula papyrifera-Populus
tremuloides/Viburnum edule, Betula papyrifera-Populus tremuloides/Alnus
crispa and Picea glauca-Betula papyrifera/Hylocomium splendens. Throughout
the text and tables, community type names are abbreviated by using the standard
convention of the first two letters of the genus and species of diagnostic plants; thus
Populus tremuloides/Arctostaphylos uva-ursi = POTR/ARUV. A key to the com-
munity types is presented in appendix C as a tool to assist in using the classification.

Arrangement of community types within the key and within the following discussion
progresses along an inferred environmental gradient from the most severe to the
least severe, based on species composition and physical characteristics of each
sample stand. Manifestation of this inferred environmental gradient is hypothesized
as moisture stress.

Briefly, Populus tremuloides/Arctostaphylos uva-ursi is a grouping of relatively
warm and dry Populus tremuloides stands containing Arctostaphylos uva-ursi and
other low shrubs in the undergrowth. Populus tremuloides/Shepherdia canadensis
is a grouping of P. tremuloides-dominated stands on slightly more mesic sites, with an
undergrowth consisting of Shepherdia canadensis and other tall shrubs. The Betula
papyrifera-Populus tremuloides/Viburnum edule and the Betula papyrifera-
Populus tremuloides/Alnus crispa community types include more mesic stands of
either Betula papyrifera or P. tremuloides or a combination of the two, with different
undergrowth species compositions. Finally, Picea glauca-Betula papyrifera/
Hylocomium splendens is an aggregation of stands having well-developed moss
layers on the forest floor and little shrub cover.

In the following sections, each community type is described by general distribution
and physical environment, characteristic vegetation composition and structural fea-
tures, successional relations of stand development, and relation to other previously
described vegetation units. Dot maps (based on fig. 1) indicate known locations of a
community type, and corresponding physical data are summarized in appendix D. A
major community type covers an extensive area in some drainages. Minor community
types may be sporadic throughout the study area but seldom occur as a large unit of
vegetation. Constancy and average cover of important plants in each community type
are summarized in appendix E. Structural features of the community type include dia-
meter class distributions by species, vertical stratification, spatial arrangement, and
stand age and are summarized in appendix F. Vertical and horizontal arrangement of
stems for representative stands are presented graphically.



Populus tremuloides/
Arctostaphylos uva-ursi
Community Type
(POTR/ARUV)

Figure 2—Known locations of the Populus tremulcides/Arctosaphylos
uva-ursl community type in interior Alaska.

Distribution—POTR/ARUV is a minor community type sampled in the extreme west-
ern and northern portions of the study area (fig. 2). It is found between 150 and 410
meters in elevation (mean = 230 meters) on lower siopes and midsiopes. It occurs
on the warmest and driest sites; exposures range from south to southeast, and slope
gradients range from 25 to 55 percent (mean = 39 percent). The LES ranges from
37° to 54° (mean = 45°). Slope configuration is either straight or undulating. Adjacent
communities on steeper or more southerly aspects are usually nonforested shrub and
graminoid steppe.

The POTR/ARUV community type generally occurs on soils classified as either Lithic
or Alfic Cryochrepts—Ilight-colored, freely drained soils with limited development that
formed under a cryic temperature regime. Lithic soils are shallow, with a bedrock con-
tact within the upper 50 centimeters of the soil surface, and occur near ridgetops and
rock outcrops. Alfic soils are deeper soils occurring on middle and lower slopes, and
have thin plates in which silicate clays have accumulated. At the family level, these
soils are coarse-silty or loamy-skeletal in texture and mixed in mineralogy. Surface
organic accumulations within the community type are usually less than 3 centimeters.

Vegetation composition and structure—Populus tremuloides dominates the upper
continuous canopy, which generally is between 5 and 15 meters tall (fig. 3). Stands
usually are dense, with 1,200 to almost 6,000 trees per hectare (mean t s.e.= 3,558
+ 550) that are at least 1.37 meters tall. Populus tremuloides accounts for 50 to 70
percent total canopy cover and most of the basal area. Betula papyrifera, if present,
is only a minor component. Populus balsamifera usually is present in the upper
continuous canopy in smail amounts, often as a codominant or overtopped stem, or
as saplings in a C-stratum. Isolated individual Picea glauca may be present in both
the upper continuous canopy (B-stratum) and in the undergrowth stratum. Rarely,

P. glauca may overtop Populus tremuloides and break out as an emergent.
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Figure 4—Frequency distribution of living (above) and dead (below)
stems by breast-height diameter class and species in the Populus
tremuloides/Arctostaphylos uva-ursi community type.

The undergrowth in POTR/ARUV is dominated by low shrubs, including
Arctostaphylos uva-ursi, Shepherdia canadensis, Linnaea borealis, and V. edulé.
Canopy cover of A. uva-ursitends to exceed 50 percent in relatively young stands
and to decrease gradually with stand age. Large clumps of Juniperus communis
sometimes are present. Common herbs include Cnidium cnidiifolium, Galium boreale,
Geocaulon lividum, Zygadenus elegans, and Bromus pumpellianus. The POTR/ARUV
is the only community type in which the steppe grass Festuca altaica was found.

Other studies—POTR/ARUV is similar in name to the Aspen-white spruce/
Arctostaphylos uva-ursi vegetation unit listed by Viereck (1975) as representing a
stage of succession in which Picea glauca replaces the deciduous trees. No detailed

11



12

7

7
7
G

Y

G775 2 '////,,////

) 9 ’//{f,,'////,//// /

] :/// /, , Mive //‘, Gezrr iy ‘ 4
//%,/////,//////////% i A

- 7
‘4;//////0 Wy,
.

I/
n: /
.
"4//// % Yy

%
Z7 / /
/’ 0y

Figure 5—Crown map for stand 12 in the Populus tremuloides/Arctostaphylos uva-ursi community type
indicating spatial arrangement of stems by species. Fill patterns are: @ = Populus tremuloides, & =
sucker; ® = Populus balsamifera, * = seediing; O = Betula papyrifera; and O = Picea glauca,

¢ = seedling.

description is provided. Yarie (1983) describes Populus tremuloides/Salix/
Arctostaphylos uva-ursi and Populus tremuloides-Picea glauca/Salix/
Arctostaphylos uva-ursi communities in the Porcupine River drainage of
northeastern Alaska, which differ in site characteristics and species composition.

Viereck and others (1983) describe a single stand dominated by Populus tremuloides
and Shepherdia canadensis that has many affinities to the POTR/ARUYV; their stand
contained only a single tree species, however, and is ecotonal between dense forests
and open steppe. Stanek and Orloci (1987) describe a Populus-Arctostaphylos-
Shepherdia vegetation type on volcanic ash in the Yukon Territory that has some
affinity with this POTR/ARUV and the POTR/SHCA community type. Oswald and
Brown (1986) describe a Populus tremuloides/Arctostaphylos type on dry sites



Populus tremuloides/
Shepherdia canadensis
Community Type
(POTR/SHCA)

with well-drained glaciofluvial and eolian soils in the Lake Laberge ecoregion of the
Yukon Territory. Their type is successional to Picea glauca-dominated forests, and
therefore is distinct rather than disjunct. The POTR/ARUV, as described here, re-
presents a new level V type in the Closed Quaking Aspen Forest (1.B.1.e.) of Viereck
and others (1992).

Distribution—POTR/SHCA is a minor type sampled in the central portion of the
study area (fig. 6) on sites between 170 and 300 meters in elevation (mean = 230
meters). It occurs on various aspects from southeast through southwest with gentle
to moderately steep slopes (mean = 17 percent). The LES ranges from 47° to 62°
(mean = 577). This type can occur on the full range of slope positions, including
upper slopes, lower slopes, and benches. Configurations include all but concave
terrain.

The POTR/SHCA community type generally occurs on soils classified as Alfic
Cryochrepts—Ilight-colored freely drained soils with limited development that formed
under a cryic temperature regime. Soil development is manifested in the transporta-
tion and accumulation of silicate clays. Some soils supporting this community type
may be classified as Aeric Cryaquepts, which indicates saturation of the soil profile
during some period of the year and the potential for permafrost deep in the profile.
These soils are grayer than those classified as Cryochrepts. At the family level, these
soils are coarse-silty in texture and mixed in mineralogy. Surface organic accumula-
tions within the community type usually are less than 3 centimeters deep, similar to
those in the POTR/ARUV community type.

%

Figure 6—Known locations of the Populus tremuloides/Shepherdia
canadensis community type in interior Alaska.
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Figure 8—Frequency distribution of living (above) and dead (below)
stems by breast-height diameter class and species in the Populus
tremuloides/Shepherdia canadensis community type.

Populus tremuloides accounts for more than 80 percent of the basal area of living
stems taller than 1.37 meters. Basal area per hectare in square meters (mean =
27.22 + 3.1) and quadratic mean diameter in centimeters (mean = 12.44 + 0.88),
based on all species, are indicative of the larger diameter stems of P. tremuloides in
this community type compared to the POTR/ARUV community type.

Total age was determined for 31 Picea glauca, 2 B. papyrifera, 22 Populus
tremuloides, and 3 P. balsamifera. The chronosequence of sampled stands in POTR/
SHCA extends from 63 to 93 total years of age.
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Stem maps of two stands within this community type indicate different canopy
conditions (figs. 9 and 10). Stand 19 contained over 2,200 trees per hectare, close to
the mean for this community type. Individual P. tremuloides crowns were tightly
clumped and overlapping. Crown size followed a frequency distribution skewed to the
left (¢ = -0.93, p < 0.01) and ranging from 0.2 to 6.0 meters in diameter, with mean,
median, and mode between 3.7 and 4.0 meters in diameter. Picea glauca stems were
dispersed throughout the stand. Mean, median, and mode of P. glauca crown dia-
meter was 2.0 meters. Total canopy cover of all trees in the upper continuous canopy
within stand 19 was estimated at 75 percent. The number of seedlings or suckers was
notably small. Stand 8 was composed of fewer trees; both Populus tremuloides and
Picea glauca crowns averaged about 2.0 meters in diameter. The largest P. glauca
crown was 3.2 meters in diameter. Clustering of both P. glauca and Populus
tremuloides seedlings and suckers was apparent. This stand also contained large
canopy gaps devoid of trees. Total canopy cover of all trees in the upper continuous
canopy of stand 8 was estimated at 50 percent.
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Figure 9—Crown map for stand 19 in the Populus tremuloides/Shepherdia canadensis community
type indicating spatial arrangement of stems by species. Fill patterns are: @ = Populus tremuloides;
© = Picea glauca, and ¢ = seedling.
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Figure; 10—Crown map for stand 8 in the Populus tremuloides/Shepherdia canadensis community
type, indicating spatial arrangement of stems by species. Fill pattemns are: @ = Populus tremuloides,
s =sucker; ® = Picea glauca, and O = seedling.

The undergrowth in POTR/SHCA is characteristically shrubby, with a tall shrub
stratum consisting of Rosa acicularis, Shepherdia canadensis, and Viburnum edule
and a low shrub stratum of Linnaea borealis. Cover of forbs is usually sparse and
includes Epilobium angustifolium, Galium boreale, and Geocaulon lividum.

Other studies—No other studies have described POTR/SHCA. Stanek and Orloci
(1987) describe a Populus-Arctostaphylos-Shepherdia vegetation type on volcanic
ash in the Yukon Territory that has some affinity with this POTR/SHCA and the
POTR/ARUV community type. Oswald and Brown (1986) describe a Populus
tremuloides/Arctostaphylos type that occurs on moist to mesic sites with morainal
or eolian soils in the Lake Laberge ecoregion of the Yukon Territory. Their type is
considered successional to Picea glauca-dominated forests, however, and therefore
is distinct rather than disjunct. The POTR/SHCA community type as described here
represents a new level V type in the Closed Quaking Aspen-Spruce Forest (1.C.1.d.)
of Viereck and others (1992).
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Figure; 10—Crown map for stand 8 in the Populus tremuloides/Shepherdia canadensis community
type, indicating spatial arrangement of stems by species. Fill pattemns are: @ = Populus tremuloides,
s =sucker; ® = Picea glauca, and O = seedling.

The undergrowth in POTR/SHCA is characteristically shrubby, with a tall shrub
stratum consisting of Rosa acicularis, Shepherdia canadensis, and Viburnum edule
and a low shrub stratum of Linnaea borealis. Cover of forbs is usually sparse and
includes Epilobium angustifolium, Galium boreale, and Geocaulon lividum.

Other studies—No other studies have described POTR/SHCA. Stanek and Orloci
(1987) describe a Populus-Arctostaphylos-Shepherdia vegetation type on volcanic
ash in the Yukon Territory that has some affinity with this POTR/SHCA and the
POTR/ARUV community type. Oswald and Brown (1986) describe a Populus
tremuloides/Arctostaphylos type that occurs on moist to mesic sites with morainal
or eolian soils in the Lake Laberge ecoregion of the Yukon Territory. Their type is
considered successional to Picea glauca-dominated forests, however, and therefore
is distinct rather than disjunct. The POTR/SHCA community type as described here
represents a new level V type in the Closed Quaking Aspen-Spruce Forest (1.C.1.d.)
of Viereck and others (1992).
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Betula papyrifera-
Populus tremuloides/
Viburnum edule
Community Type
(BEPA-POTR/VIED)
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This file was created by scanning the printed publication.
Text errors identified by the software have been corrected,;
however, some errors may remain.

Distribution—BEPA-POTR/VIED is a major type sampled throughout the study area
(fig. 11) between 150 and 450 meters (mean = 272 meters) in elevation. It typically
occurs on middle to upper slopes with gentle to moderately steep gradients (mean =
17 percent) and straight slope configuration or on flat to gentle benches. It occurs on
all but northern aspects; the LES ranges from 45° to 65° (mean = 58°).

Figure 11—Known locations of the Betula papyrifera-Populus
tremuloides/Viburnum edule community type in interior Alaska.

Throughout most of the study area, BEPA-POTR/VIED occurs on soils classified as
Alfic Cryochrepts—light-colored, freely drained soils with limited development that
formed under a cryic temperature regime. These soils have thin layers of silicate clays
that have accumulated within the profile from weathering of the micaceous loess. At
the family level, these soils are classified as loamy-skeletal. Exceptions to this domi-
nant type include colder and wetter soils on toeslopes or within the influence of up-
land streams. Under these more extreme conditions, soils are classified as either
Pergelic or Aeric Cryaquepts, which indicates saturation of the soil profile during some
period of the year and the potential for permafrost deep in the profile. Throughout this
community type, surface organic accumulations are 3 to 5 centimeters thick.

Vegetation composition and structure—The BEPA-POTR/VIED community type is
a diverse assemblage of species consisting of several distinct strata. The upper con-
tinuous canopy (B-stratum) consists of either P. tremuloides or B. papyrifera or a
combination of the two, is relatively dense, and ranges from 12 to 25 meters tall

(fig: 12). Populus balsamifera also may occur as a codominant but contributes little
canopy cover. Picea glauca may occur in a dominant, codominant, or intermediate
position within the B-stratum or a lower C-stratum or as an emergent above the
B-stratum. Density of all trees at least 1.37 meters tall ranges from 773 to over 6,400
stems per hectare (mean £ s.e. = 2,741 + 426).
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Figure 13—Frequency distribution of living (above) and dead (below)
stems by breast height diameter class and species in the Betula
papyrifera-Populus tremuloides/Viburnum edule community type

Stem maps of two stands portray the variation in crown structure and spatial arrange-
ment of stems in this community type. Stand 5 contained more than 9,000 live stems
per hectare, of which 2,320 were live B. papyrifera at least 1.37 meters tall (fig. 14).
These trees had crowns ranging from 0.2 to 5.0 meters in diameter. Mean crown dia-
meter was 2.6 meters, median was 2.3 meters, and the mode was 2 meters. Crown
diameters for B. papyrifera followed a normal distribution (g’ = 0.13, p < 0.1). Both B.
papyrifera and Picea glauca occurred throughout as seedlings and saplings. Picea
glaucatended to be clustered together either directly under a B. papyrifera canopy or
within a canopy gap, presumably a result of some microsite influence. Overstory
canopy cover was estimated at 70 percent.



Figure 14—Crown map for stand 5 in the Betula papyrifera-Populus tremuloides/Viburnum edule

comimunity type, indicating spatial arrangement of stems by species. Fill patterns are: O = Betula

papyrifera, » = seedling; @ = Populus remuloides, s = sucker; O = Picea glauca, and ¢ = seedling.

Stand 29 was dominated by. Populus tremuloides and also contained B. papyrifera,
P. balsamifera, and Picea glauca (tig. 15). This stand contained 2,240 living stems;
almost all were trees taller than 1.37 meters. Crowns were large and overlapping,
thereby creating about 80 percent canopy cover. Mean crown diameter of Populus
tremuloides was 3.3 meters. Crown diameters followed a bell-shaped frequency dis-
tribution (g = 0.27, p < 0.01). Several P. tremuloides and Picea glauca crowns ex-
ceeded 6 meters in diameter.

A tall shrub stratum in BEPA-POTR/VIED includes Rosa acicularis, Viburnum edule,
and sometimes Alnus crispa. Low shrubs include Linnaea borealis and sometimes
Vaccinium vitis-idaea. When present, these low shrubs usually account for high
ground cover. Cover of herbs is typically sparse. Epilobium angustifolium, Cornus
canadensis, and Calamagrostis canadensis have high constancy but usually low cov-
er. Equisetum arvense, Hylocomium splendens, and Lycopodium species occasion-
ally may have high ground cover.
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community type, indicating spatial arrangement of stems by species. Fill patterns are: O = Betula )
papyrifera; @ = Populus tremuloides; O = Picea glauca, ¢ = seedling; and ® = Populus balsamifera.

Other studies—This community type is related to the Picea glauca/Viburnum
edule/Equisetum arvense/Hylocomium splendens community type described by
Foote (1983). Her type, described from two stands, is characterized by a closed
canopy of P. glauca that may have developed from Populus tremuloides and B.
papyrifera stands. The undergrowth contains Viburnum edule, E. arvense, and H.
splendens. Her stands are between 150 and 200 years old, which suggests a pos-
sible successional sequence. The BEPA-POTR/VIED community type as described

here represents a new level V type in the Closed Paper Birch-Quaking Aspen Forest
(1.B.1.1.) of Viereck and others (1992).



Betula papyrifera-
Populus tremuloides/
Alnus crispa Community
Type
(BEPA-POTR/ALCR)

Distribution—The BEPA-POTR/ALCR is a major community type sampled through-
out the study area (fig. 16) between 240 and 580 meters in elevation (mean = 360
m). It occurs on a variety of aspects but is most common on slopes with south-
eastern or southwestern exposure. The LES ranges from 50° to 63° (mean = 57°),
similar to POTR/SHCA and BEPA-POTR/VIED. Common sites include middle and
upper slopes with gentle to very steep gradients (mean = 21 percent) and straight
configurations. Adjacent communities often are dominated by Picea glauca and P.
mariana.

Figure 16—Known locations of the Betula papyrifera-Populus
tremuloides/Alnus crispa community type in interior Alaska.

BEPA-POTR/ALCR occurs on a wide variety of soils. Thick soils (depth to bedrock
exceeding 1.0 meter), are classified as Alfic Cryochrepts and are similar to those sup-
porting BEPA-POTR/VIED. Most other soils are less developed and shallower and
are classified as either Typic or Lithic Cryochrepts. Bedrock is within 0.8 meter in
Typic Cryochrepts and within 0.5 meter in Lithic Cryochrepts. Surface organic ac-
cumulations within the community type are between 5§ and 10 centimeters thick.

Vegetation composition and structure—BEPA-POTR/ALCR has the greatest
diversity in species composition of the five community types described in this study.
Individual communities, however, are often simplistic in composition, with most of the
cover consisting of a few species. The upper continuous canopy is usually dominated
by B. papyrifera (fig. 17). Grouped in this community type, however, are additional
stands in which Populus tremuloides dominates the overstory because of uniformity
in undergrowth composition. Most communities contain P. tremuloides in the upper or
B-stratum and sometimes the lower strata. Canopies range from 13 to 23 meters in
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Figure 18—Frequency distribution of living (above) and dead (below)
stems by breast-height diameter class and species in the Betula
papyrifera-Populus tremuloides/Alnus crispa community type.

Total age was determined for 30 Picea glauca, 3 P. mariana, 30 B. papyrifera, and
13 Populus tremuloides. The chronosequence of sampled stands in the BEPA-POTR/
ALCR community type includes a relatively narrow range extending from 59 to 71
total years of age, with one stand containing B. papyrifera of 137 to 141 years in age.

Stem maps portray the variability in spatial arrangement and crown structure of stems
within BEPA-POTR/ALCR. Stand 2 contained 4,267 stems per hectare and 3,573

trees per hectare and was dominated by P. tremuloides with crowns ranging from 0.4
to 6.8 meters in diameter (fig. 19). Trees were clustered in dense clumps. Frequency
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Figure 19—Crown map for stand 2 in the Betula papyrifera-Populus 'tremuloides/A.lnus cgspa,
community type, indicating spatial arrangement of stems by species. Fill patterns are: O = eft;l_a
papyrifera, & = Populus tremuloides, a = sucker; O = Picea glauca, ¢ =seedling; ® = Picea
mariana, and * = seedling.

distribution of 83 P. tremuloides crown diameters was skewed to the right (g = 1.17,
p < 0.01), with mean and median diameters of about 2.0 meters and crowns of 1.4
meters in diameter occurring most frequently. Populus tremuloides stems less than
1.37 meters tall were notably absent. Picea mariana was Clustered, with many stems
being less than 1.37 meters as a result of layering. Picea glauca occurred only as
well-established seedlings.

Stand 4 contained 2,747 living stems per hectare and 2,400 trees per hectare taller
than 1.37 meters (fig. 20). Two-thirds of these were Populus tremuloides distributed
unequally within the stand. Fifty-nine P. tremuloides crowns ranged from 0.2 to 4.0
meters in diameter in a bell-shaped distribution (¢ = 0.30, p < 0.01) with a mean dia-
meter of 2.0 meters. Scattered B. papyrifera (n = 35) within this stand had canopies
ranging from 1.0 to 6.0 meters in diameter (mean = 2.6 meters). Frequency distribu-
tion of these crown diameters was positively skewed (g’ = 0.94, p = 0.01).
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Figure 20—Crown map for stand 4 in the Betula papyrifera-Populus tremuloides/Alnus crispa
community type, indicating spatial arrangement of stems by species. Fill patterns are: O = Betula
papyrifera, © = Populus tremuloides, »+ = sucker; and O = Picea glauca.

A final example of spatial arrangement is stand 38, dominated by B. papyrifera

(fig. 21). This stand contained 2,480 living stems per hectare and over 1,800 trees
per hectare more than 1.37 meters tall. Betula papyrifera crowns ranged from 0.2 to
6.2 meters in diameter (mean = 2.0 m). Frequency of 60 B. papyrifera crown diame-
ters followed a bell-shaped curve (g’ = -0.25, p < 0.01). Picea glauca stems were
clustered in the upper portion of the sample plot. Crowns ranged from 0.2 to 2.0
meters in diameter (mean = 0.9 m).

All three examples of stem mapping portray a common feature of stem and crown
clustering, which leaves canopy gaps above 25 to 50 percent of the forest floor. Re-
generation, when present, was not restricted to these canopy gaps. Although field
procedures did not specifically address gap characteristics, observations indicated
that much of the apparent hole or gap in forest overstory was filled by tall shrubs in a
lower stratum.
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Figure 21—Crown map for stand 38 in the Betula papyrifera-Populus tremuloides/Alnus crispa
community type, indicating spatial arrangement of stems by species. Fill patterns are: O = Betula
papyrifera, = = seedling; O = Picea glauca, and ¢ = seedling.

. Alnus crispa is present as a distinctive, usually dense, tall shrub stratum. Other

shrubs that may occur with lesser canopy cover include Rosa acicularis, Viburnum
edule, Linnaea borealis, and Vaccinium vitis-idaea. Numerous forbs and graminoids
such as Cornus canadensis, Epilobium angustifolium and Geocaulon lividum may be
present; none accounts for extensive ground cover. When present, cover of
Calamagrostis canadensis may be abundant and occurs within the same stands as
the feathermoss Hylocomium splendens. Hylocomium splendens and the low shrub

V. vitis-idaea often are found growing on decaying downed logs in raised linear
patches.



Picea glauca-Betula
papyrifera/Hylocomium
splendens Community
Type
(PIGL-BEPA/HYSP)

Other studies—Foote (1983) briefly describes two communities belonging to a
Betula papyrifera/Ainus crispa/Calamagrostis canadensis community type that
may be related to this BEPA-POTR/ALCR community type. Her stands were deter-
mined to be 50 and 130 years and apparently lack the diversity in species repre-
sented by this community type. The BEPA-POTR/ALCR, as described here, repre-
sents a new level V type in the Closed Paper Birch-Quaking Aspen Forest (1.B.1.1.) of
Viereck and others (1992).

Distribution—PIGL-BEPA/HYSP is a major community type sampled throughout the
study area on eastern and southeastern slopes (fig. 22). It occurs most frequently on
gentle to moderately steep middle and lower slopes with straight configuration and on
midslope benches. Elevations range from 150 to 430 meters (mean = 260 m). The
LES ranges from 60° to 65° (mean = 63°).

Figure 22—Known locations of the Picea glauca-Betula papyrifera/
Hylocomium splendens community type in interior Alaska.

A majority of the sampled communities belonging to PIGL-BEPA/HYSP are underlaid
with Alfic Cryochrepts that are coarse-silty and have mixed mineralogy. These soils
have thin layers of accumulated silicate clays within the profile from weathering of the
micaceous loess. High-elevation sites may have shallow soils classified as Lithic
Cryochrepts, which are more common in the BEPA-POTR/ALCR community type.
Stands on the toe of slopes that have been influenced by changing drainage patterns
occasionally have soils containing permafrost and are classified as Aeric Cryaquepts.
Depth of surface organic accumulations is highly variable within this community type
and ranges from 5 to 15 cm.
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Figure 24—Frequency distribution of living (above) and dead (below)
stems by breast height diameter class and species in the Picea
glauca-Betula papyrifera/Hylocomium splendens community type.

Living Picea glauca stems occur in a bell-shaped, skewed frequency distribution
across diameter classes, with more than 50 percent of the stems between 5 and 15
centimeters in diameter at breast height (fig. 24). Sixty percent of the B. papyrifera
stems are less than 10 centimeters in diameter at breast height. Distribution of
Populus tremuloides stems usually is uniform across diameter classes. Mortality is
most frequent in small-diameter Picea glauca and B. papyrifera.

Basal area per hectare ranges from 8.33 to 44.13 square meters (mean = 29.86
* 2.83). Quadratic mean diameter ranges from 8.3 to 17.73 centimeters (mean =
12.44 + 0.88). Both these measures of stem size for trees at least 1.37 meters tall
indicate diameters found in this community type are similar to those of the POTR/
SHCA, BEPA-POTR/VIED, and BEPA-POTR/ALCR community types.
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Stem maps are not available for representative stands within this community type.

Cover of shrubs, forbs, and graminoids usually is sparse. Clumps of Alnus crispa,
Rosa acicularis, Viburnum edule, Vaccinium vitis-idaea, and Linnaea borealis occa-
sionally may account for moderate amounts of ground cover. Mertensia paniculata is
a common forh. Calamagrostis canadensis is notably absent. A dense, nearly com-
plete cover of feathermosses is typical; sometimes this moss layer will be mixed with
Equisetum arvense.

Total age was determined for 33 P. glauca, 1 P. mariana, 13 B. papyrifera, and 7
Populus tremuloides. The chronosequence of sampled stands in the PIGL-BEPA/
HYSP community type extends from 57 to 107 total years of age.

Other studies—This community type has not been described previously. Based on
both overstory and undergrowth species composition and stem density, this com-
munity type probably is related to the Picea glauca/feathermoss vegetation type
(Viereck 1975). His broadly defined type includes flood-plain sites, however, which are
excluded from consideration in this study. The PIGL-BEPA/HYSP community type, as
described here, represents a new level V type in the Closed Spruce-Paper Birch-
Quaking Aspen Forest {I.C.1.1.) of Viereck and others (1992).

Data from 12 stands, collected independently of this study by other researchers, were
used to validate the classification. One stand with Populus tremuloides and Picea
glauca was on a moderately steep southeasterly slope in the southwestern portion

of the study area; it contained over 70 percent combined cover of Shepherdia
canadensis, Viburnum edule, and Linnaea borealis, thereby meeting the criteria for
belonging to the POTR/SHCA community type.

Seven stands were keyed to the BEPA-POTR/VIED community type and fell within
the typal concept of geographical and environmental distribution and species com-
position. These stands had upper slope or midslope positions with aspects ranging
from southeast to west, elevations ranging from 210 to 335 meters, and a mean
canopy cover of 13 percent for V. edule.

One stand clearly belonged to the BEPA-POTR/ALCR community type based on
overstory and undergrowth composition and physiography. One stand keyed to the
same community type, but it may represent a variant between BEPA-POTR/ALCR
and PIGL-BEPA/HYSP because it contained slightly more than 5 percent canopy
cover in A. crispa and over 70 percent cover in Hylocomium splendens. Additional site
information and compositional data available in the field would clarify placement. Two
additional stands, one dominated by P. glauca and one by B. papyrifera, met the typal
concept of the PIGL-BEPA/HYSP community type.

Data from these 12 stands collectively substantiate the relative ease with which
stands may be classified in their respective community types and substantiate the
distribution of these community types beyond the stands used in their construction.

This classification of young, mixed stands was conducted to form a framework for
refining concepts of forest community succession on upland sites. Area of consider-
ation was restricted to a relatively narrow portion of the ecological spectrum for
upland forests in interior Alaska: warm and dry sites supporting productive mixed
hardwood and P. glauca stands. The specific objective was to describe the structural
characteristics of young mixed hardwood and conifer stands, including composition,
horizontal and vertical arrangement, and component size.



English Equivalents

Structural characteristics of young mixed stands are described in terms of community
types. A community type is an abstract grouping of all similar plant communities.
Community types form a classification tool for partitioning overall variability in species
composition within the study area into discrete, recognizable, and mappable units of
vegetation. Time since stand-replacing disturbance was based on total age of com-
ponent stems.

Community types are defined by relative abundance of differential species in the un-
dergrowth. Composition of individual stands may be compared through these species
and their relative ecological amplitude, with individual species acting as phytometers.
Certain key and easily measured physical characteristics of sites, such as slope,
aspect, elevation, and perhaps LES, are likely to influence species composition and
therefore the classification of community types. Slope, aspect, elevation, and LES do
not form a finite set of ecological parameters, however, and plants are likely to react
to the interaction of these and other undefined physical characteristics.

Structural characteristics, including species composition within crown strata, density
of living and dead stems by diameter class, quadratic mean diameter, basal area,
canopy height, crown size, and spatial arrangement of stems were described by com-
munity type. These characteristics differ between and within community types
(appendix F). In general, POTR/ARUYV includes stands with many small-diameter
Populus tremuloides and an undergrowth dominated by low shrubs. These stands oc-
cur on relatively warm and dry, steep south-facing aspects. POTR/SHCA occurs on
more mesic sites, with an overstory dominated by P. tremuloides and an undergrowth
dominated by various tall shrubs. Trees are larger and density is less than in POTR/
ARUV for stands of comparable age. The three remaining community types occur on
relatively cool, more moist sites and differ in overall composition and structure. In both
BEPA-POTR/VIED and BEPA-POTR/ALCR, B. papyrifera often is a major compo-
nent, sometimes sharing this role with P. tremuloides. Undergrowth structure and
composition are dominated by tall shrubs. PIGL-BEPA/HYSP has structural charac-
teristics derived from dominance of Picea glauca in the overstory and an herbaceous
undergrowth with well-developed moss layers.

This study is the first to consider the spatial arrangement of stems in young mixed
stands in this portion of the boreal forest. Although not expressly quantified, it indi-
cates the variability in spatial arrangement by species and stem sizes. Opportunities
are immense for future research to identify patterns in the spatial arrangement of
stems in these stands and the underlying causes for spatial patterns.

When you know: Multiply by: To find:

Millimeters 0.0394 Inches

Centimeters 0.394 Inches

Meters 3.281 Feet

Hectares 2.471 Acres

Square Kilometers 0.386 Square miles
Celsius (°C) 1.8 and add 32 Degrees Fahrenheit
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Appendix A: Trees:

Taxonomic Betula papyrifera Marsh.
Nomenclature Picea glauca (Moench) Voss
Picea mariana (Mill.) Britt., Sterns & Pogg.
Populus balsamifera L.
Populus tremuloides Michx.

Shrubs:

Alnus crispa (Ait.) Pursh
Amelanchier alnifolia (Nutt.) Nutt.
Arctostaphylos uva-ursi (L.) Spreng.
Juniperus communis L.

Ledum palustre L. subsp. groenlandicum (Oeder) Hult.
Linnaea borealis L.

Rosa acicularis Lindl.

Salix glauca L.

Salix scouleriana Barratt
Shepherdia canadensis (L.) Nutt.
Spiraea beauverdiana Schneid.
Vaccinium uliginosum L.

Vaccinium vitis-idaea L.

Viburnum edule (Michx.) Raf.

Forbs:

Apocynum androsaemifolium L.
Cnidium cnidiifolium (Turcz.) Schischk.
Cornus canadensis L.

Cypripedium guttatum Sw.
Delphinium glaucum S. Wats.
Epilobium angustifolium L.
Equisetum arvense L.

Galium boreale L.

Geocaulon lividum (Richards.) Fern.
Geranium bicknellii Britt,

Goodyera repens (L.) R. Br.
Mertensia paniculata (Ait.) G. Don
Moehringia lateriflora (L.) Fenzl
Pyrola asarifolia Michx.

Pyrola secunda L.

Zygadenus elegans Pursh

Grasses:

Bromus pumpellianus Scribn.
Calamagrostis canadensis (Michx.) Beauv.
Festuca altaica Trin.

Moss and lichens:

Hylocomium splendens (Hedw.) B.S.G.
Lycopodium annotinum L

Lycopodium complanatum L.

Peltigera aphthosa (L.) Willd.
Pleurozium schreberi (Brid.) Mitt.

Ptilium crista-castrensis (Hedw.) De Not.
Rhytidium rugosum (Hedw.) Kindb.



Appendix B:
Climatic
Characteristics of
the Study Area

Temperature ) Precipitation

Mean maximum Mean minimum Mean total Snowfall
Month FB' NE?Z2 BC? FB NE BC FB NE BC FB NE BC

———————— Degrees Celsius — — —— — - — — - — - Millimeters — — — — —— Centimeters — — —
Jan. -20 -21 -19 -30 -32 -23 17.0 11.2 NA 24.6 NA NA
Feb. -14 -24 -14 -26 -37 -19 11.7 17.8 NA - 221 NA NA
Mar. -6 -3 -6 -21 -15 -14 9.9 4.8 NA 15.5 NA NA
Apr. 5 9 4 -7 -4 -4 71 3.3 NA 8.6 NA NA
May 15 20 12 3 3 5 16.8 58 29.3 1.3 NA NA
Jun. 21 22 18 9 8 1 35.3 40.6 88.1 0 NA NA
Jul. 22 24 18 11 1" 11 47.5 749 102.3 0 NA NA
Aug. 19 21 16 8 8 9 54.9 90.4 1045 0 NA NA
Sep. 12 10 10 2 2 1 26.2 49.3 42.0 2.3 NA NA
Oct. 0 NA -2 -8 NA -7 22.3 NA NA 27.4 NA NA
Nov. -1 -16 -15 -20 -25 -19 17.8 51.3 NA 34.3 NA NA
Dec. -19 NA -10 -28 NA -17 175 NA NA 34.3 NA NA
Annual 2 4 1 -9 -8 -5 284.0 350.0 NA 169.9 NA NA .

NA = no data available
! Fairbanks Airport: lat. 64°49' N., long. 147°52' W., elevation 133 meters, record = 1961 to 1990,

2 Nenana Municipal Airport: lat. 64°33' N., long. 149°05' W., elevation 109 meters, record = 1961
to 1990.

3 Bonanza Creek Experimental Forest: lat. 64°45' N., long. 148°19' W., elevation 335 meters,
record = Oct 1987 to 1991 for temperature, 1988 to 1991 for precipitation.
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Appendix C: This key to upland mixed hardwood and conifer community types is provided to aid

Key to the identification of communities within or adjacent to the Fairbanks-Big Delta area of the

Community Types Yukon-Tanana uplands. It is applicable only for sites supporting young stands of
hardwoods and conifer in which Picea mariana is not a dominant component.

1. Arctostaphylos uva-ursi at least 5 percent cover, usually much greater; Shepherdia
canadensis always present; Juniperus communis sometimes present . ... ... ...

Populus tremuloides/Arctostaphylos uva-ursi community type
(p. 9)

1. NOt @S ADOVE . . .o 2

2. Shepherdia canadensis and Viburnum edule both at least 5 percent cover;
Geocaulon lividum usually at least 5 percent cover; Arctostaphylos uva-ursi
absent; Linnaea borealisusually present . . ... ....... ... ... .. ... ... ...

Populus tremuloides/Shepherdia canadensis community type
(p. 13)

2. Not as above

" 3. Viburnum edule or Linnaea borealis, or both, at least 5 percent cover; Geocaulon
lividumusually absent . . ... ... e

Betula papyrifera-Populus tremuloides/Viburnum edule community type
(p. 18)

3. Not as above

4. Alnus crispa usually at least 5 percent cover; Calamagrostis canadensis
sometimes at least 50 percent cover; cover of mosses often highly variable . . .

Betula papyrifera-Populus tremuloides/Alnus crispa community type
‘ (p. 23)

4. Alnus crispa usually less than 5 percent cover; feathermosses such as
Hylocomium splendens or Rhytidium rugosum usually at least 50 percent cover,;
Equisetum arvense usually more than 5 percent cover; Calamagrostis
canadensis usually absent

Picea glauca-Betula papyrifera/Hylocomium splendens community type
(p. 29)

39



i . Communi ]
Ap p e.ndlx D: and standty P Latitude Longltude Elevation Aspect Slope LEs’
Physical
Characteristics of Meters Degrees Percent Degrees
Stands by POTR/ARUV .
Community Type 21 64°35'14"  149°0415" 412 160 53 355
12 64°34'15" 149°04'45” 183 186 23 51.7
49 65°28'37"  148°09'59" 259 160 43 43.0
48 65°17'36” 148°09°07” 274 170 55 36.7
11 64°39'23"  148°30'57" 168 160 45 41.2
44 64°38'53"  148°42'50" 152 180 25 50.6
10 64°39'35"  148°30'38" 152 126 27 53.8
POTR/SHCA:
5 64°54'32"  148°19'06” 305 180 35 471
9 64°35'04"  148°54'46” 168 237 16 58.7
36 64°51'44"  147°00°02" 183 160 4 62.7
24 64°44'41"  148°24'33" 274 190 10 59.1
45 64°36'15”  148°41'03" 213 170 5 61.2
14 64°43'19”  148°33'46” 274 147 17 56.2
19 64°43'36"  148°33'07" 305 186 10 59.0
8 64°40'31”  148°51'41” 251 146 28 50.8
BEPA-POTR/VIED:
42 64°54'35"  148°13'32” 198 195 25 51.2
55 64°52'18"  147°49'03" 149 100 2 64.6
20 64°35'18"  149°04'31” 457 055 40 52.9
6 64°42'28"  148°19'22" 183 170 21 53.4
5 64°44'13"  148°14'24" 175 276 20 63.6
29 64°54’'00°  147°01°29" 305 310 2 65.6
37 : 64°18'23"  146°32'24" 457 184 35 45.0
50 . 65°19'68"  148°18'64” 198 225 5 63.2
32 64°50'61"  147°03'10” 320 152 18 555
39 64°54'32"  148°19'06” 305 180 35 45.6
18 64°42'34"  148°34'34" 259 220 10 60.1
16 64°42'38"  148°34'22" 259 105 8 63.2
13 64°43'54"  148°42'53" 244 265 15 62.7
30 64°33'15"  146°50'19” 280 30 5 70.0
BEPA-POTR/ALCR:
3 65°10'36"  147°28'32" 335 136 16 58.0
2 65°11'59"  147°29'02" 579 220 19 56.3
4 64°45'57"  148°19'07" 381 200 15 56.6
27 64°54'08"  147°01'56" 381 248 2 56.0
28 64°54'14"  147°01'04” 351 210 30 49.6
43 64°54'04"  148°14'02" 229 132 15 58.6
38 64°18'23"  146°33'20" 518 75 30 63.6
51 65°07°'02"  147°37'57" 518 166 25 51.4
47 65°17'67"  148°10'07” 351 190 10 59.6
52 65°06'27"  147°37'17" 244 166 20 54.0
41 64°54'08"  148°15'16" 259 210 10 59.8
33 64°51'23"  147°01'35” 320 72 55 58.9
31 64°19'42"  146°45'04" 290 190 5 61.5
PIGL-BEPA/HYSP:
1 65°10°48"  147°31'02" 427 80 24 - 641
- 7 64°42'38"  148°18'25" 198 52 25 63.6
53 65°06'37"  147°42'02" 305 160 10 59.7
46 64°39'45"  148°39'50" 213 0 0 64.6
40 64°54'31”  148°17'46” 305 180 5 62.0
34 64°50'16” 147°01'51” 305 90 7 64.5
22 64°42'46”  148°33'46” 274 130 5 62.8
17 64°42'26"  148°34'29” 244 104 7 63.5
15 64°41°35"  148°34'19” 198 184 5 61.8
23 64°42'55"  148°28'37" 229 130 15 58.6
54 64°52'18"  147°49'36" 152 82 5 65.1

! Latitude of Equivalent Slope, in degrees
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Appendix E:
Constancy and
Average Cover of
Important Plants Pyz
Community Type

! Average cover given in parentheses.
2 T indicates a species was present in a given community

type, but that its average cover value was less than 1 percent.
A dash indicates complete absence of a species from a

community type.

BEPA- BEPA- PIGL-
POTR/ POTR/ POTR/ POTR/ BEPA/
Speciles ARUV SHCA VIED ALCR HYSP
Trees:
Betula papyrifera <5 cm 29( 6) 25(T) 50(11) 85( 7) 45(11)
Betula papyrifera 5-15 cm 14(10) 13(15) 64(37) 92(32) 55(24)
Betula papyrifera >15 cm 14(20) (- 57(36) 85(36) 73(26)
Picea glauca <5 cm 86( 9) 100( 8) 86( 5) 54( 8) 82( 8)
Picea glauca 5-15 cm 86( 9) 88(28) 93(16) 54(16) 82(30)
Picea glauca >15 cm 43(10) 50(14) 64(14) 31(7) 73(40)
Picea mariana <5 cm -( -} 13( 3) 7( 5) 38(13) 27( 3)
Picea mariana 5-15 cm () 13( 5) 7(10) 23( 2) 9(15
Picea mariana >15 cm -(-) -(-) -(-) 15( 3) -(-)
Populus balsamifera <5 cm 71( 2) 13(T) 7(2) 8(T) -(-)
Populus balsamifera 5-15 cm 43(7) 25( 8) 7( 5) -(-) (5)
Populus balsamifera >15 cm - 13( 5) 7(30) -{-) -{ -
Populus tremuloides <5 cm 100(23) 100( 7) 43( 6) 15( 3) 18( 3)
Populus tremuloides 5-15 cm 100(36) 100(47) 57(41) 62(28) 55(15)
Populus tremuloides >15 cm 57(23)  100(37) 43(33) 46(29) 55(24)
- Shrubs:
Alnus crispa 14( 2) 25(18) 57(15) 100(33 55( 7)
Amelanchier alnifolia 29( 2) 13( 2) -(-) -(-) -(-)
Arctostaphylos uva-ursi 100(51) - -) - -) ~«-) -(-)
Juniperus communis 29(20) - - - -) -(-)
Ledum palustre -{-) 13(25) 21( 1) 46( 4) 27( 4)
Linnaea borealis 57(14) 88(21) 71(29) 62( 2) 73( 2)
Rosa acicularis 86(8)  100(11) 93(10) 77(4)  100( 3)
Salix glauca - 25( 8) () 15( 1) 9(15)
Salix scouleriana 29(10) 13( 5) 14( 8) 15(20) 9T
Salix species -(-) 13( 2) 21( 4) 8(T) 9{ 2)
Shepherdia canadensis 100(30) 100(30) 14( 1) (- 9(T)
Spiraea beauverdiana -(-) -(-) -(-) 15(13) -(-)
Vaccinium uliginosum -(-) - -) -« - 23(7) 18(1)
Vaccinium vitis-idaea -(-) 25(42) 36(22) 54( 6) 55(13)
Viburnum edule 71(21) 100(18) 100(18) 46( 4) 64( 1)
Forbs:
Apocynum androsaemifolium 29(20) - - -(-) -(-) -(-)
Cnidium cnidiifolium 57( 1) 25( 3) -(-) -(-) -(-)
Comus canadensis 43( 5) 50( 8) B4( 6) 38( 6) 36( 1)
Cypripedium guttatum 14(20) -(-) -(-) -(-) -(-)
Delphinium glaucum 14(T) -( - -(-) -( - -(-)
Epilobium angustifolium §7( 2) 100( 5) 79( 3) 54( 1) 27( 2)
Equisetum arvense 29(T) 75( 1) 86(19) 23( 5) 73(31)
Galium boreale 100( 7) 88( 6) 21( 1) 8( 2) 18(T)
Geocavlon lividum 71( 3) 100(10) 21( 1) 46( 1) 36( 1)
Goodyera repens -(-) ~-) (- -(-) 18( T)
Mertensia paniculata -(-) 63( 1) 43( 1) 23(2) 64( 1)
Moehringia lateriflora 14(T) - -) 7(1) 8( 3) 9(T)
Pyrola asarifolia -( - 13(T) 14( 3) 15( 1) 9T
Pyrola secunda 29( 1) 38( 1) 29( 2) 31(T) 36(T)
Zygadenus elegans 71( 1) 25( 1) 7(m -(-) -(-)
Grasses:
Bromus pumpellianus 86( 2) - - -(-) -(-) - -
Calamagrostis canadensis 43( 1) 63( 4) 86( 8) 69(23) 18( 1)
Festuca altaica 14(T) -(-) -(-) -(-) -(-)
Mosses and lichens:
Hylocomium splendens -« -) 25(13) 57(10) 77( 4) 82(46)
Lycopodium annotinum -(-) -(-) -(-) 15( 1) -(-)
Lycopodium complanatum -(-) -(-) 7(5) 15(26) 9(50)
Lycopodium species -(-) 25( 1 36(10) 38(13) -(-)
Moss species: «-) 38( 1) 7(15) 8(1) ()
Peltigera aphthosa -(-) -(-) -(-) 15( 1) 9(50)
Pleurozium schreberi -(-) -(-) -(-) 8(T) -(-)
Ptilium crista-castrensis -(-) -(-) -(-) 8(TM -(-)
Rhytidium rugosum -(-) - -) -(-) -(-) 18(89)
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Appendix F: Canopy Basal

Structural Stand Age ! height? amp? Density area
Characteristics of
Stands by " c Trezs m2h
mmunitv T oters m per ha per ha
Community Type POTR/ARUV:
21 58 6.4 33 4,293 3.7
12 58 123 7.6 4,027 12.6
49 58 89 55 5,840 14.4
48 65 10.3 6.8 3,280 12.0
11 66 1341 52 3,733 7.9
44 7 13.9 9.8 2,533 19.1
10 87 203 11.6 1,200 12.6
POTR/SHCA:
35 66 15.2 10.9 2,240 20.8
9 72 20.2 14.4 1,253 205
36 72 14.2 8.9 3,547 22.2
24 75 18.0 12.0 2,293 26.1
45 78 16.4 10.9 2,960 27.6
14 86 22.1 16.6 2,187 47.2
19 86 19.4 115 2,267 234
8 93 NA 14.3 1,867 29.9
BEPA-POTR/VIED:
42 46 11.9 6.8 6,427 23.6
55 53 18.1 1.3 2,533 255
20 54 12.3 19.8 5,040 22.7
6 56 175 9.2 4,187 26.4
5 63 17.5 8.3 2,987 16.0
29 63 25.0 16.7 2,187 47.9
37 64 19.2 16.9 853 19.1
50 66 11.9 85 2,907 16.4
32 70 15.0 10.7 3,147 284
39 72 23.6 13.2 2,320 315
18 74 18.5 13.7 2,213 32.4
16 75 18.8 15.0 1,333 23.7
13 82 18.4 16.0 1,467 29.5
30 136 215 19.8 773 23.8
BEPA-POTR/ALCR:
3 59 15.0 14.1 1,123 17.5
2 61 17.3 10.2 3,573 29.4
4 62 18.3 12.9 2,400 31.2
27 62 16.2 10.6 2,907 25.7
28 63 14.5 8.4 4,107 22.7
43 63 16.1 9.2 3,440 23.3
38 63 16.4 13.5 1,813 26.0
51 65 12.8 12.6 1,520 19.0
47 65 14.5 10.8 1,253 11.5
52 65 17.2 16.7 960 20.8
41 7 15.2 145 987 16.2
33 s 17.9 9.3 3,227 217
31 141 23.0 16.9 1,227 27.5
PIGL-BEPA/HYSP:
1 58 13.5 10.4 2,960 253
7 63 175 8.2 1,673 8.3
53 64 15.0 8.5 4,933 28.2
40 64 17.5 12.4 2,667 32.3
34 4 17.7 10.1 4,480 35.6
46 73 19.3 10.2 4,000 32.4
22 73 20.0 155 1,600 3041
17 75 17.3 17.7 1,787 44.1
15 75 20.7 16.2 1,680 34.4
23 76 16.5 11.9 3,307 36.6
54 107 18.5 14.0 1,360 21.0

NA = Not available
! Age of the oldest sample tree
2 Mean maximum height of dominant and codominant trees
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Youngblood, Andrew. 1993. Community type classification of forest vegetation in young,
mixed stands, interior Alaska. Res. Pap. PNW-RP-458. Portland, OR: U.S.
Department of Agriculture, Forest Service, Pacific Northwest Research Station. 42 p.

A total of 53 upland mixed communities were sampled and classified into five community
types: Populus tremuloides/Arctostaphyios uva-ursl, Populus tremuloldes/
Shepherdia canadensis, Betula papyrifera-Populus tremuloides/Viburnum edule,
Betula papyrifera-Populus tremuloides/Alnus crispa and Picea glauca-Betula
papyrifera/Hylocomium splendens. Community types were described by distribution
and physical environment, vegetation composition, structural features, and relation to
previously described vegetation units.

Keywords: Vegetation dassification, community types, mixed stands, interior Alaska.
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