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ABSTRACT

Forest type mapping of Shenandoah National Park (SHEN) was

conpl eted over a 4 year period, 1983-1987. The project was
designed to produce a detailed nmap of the dom nant forest types
as a current baseline inventory of Park forest resources. Cover
type stands (mninmum size 1-2 hectares (3-5 acres)) were
delineated from color infrared (CIR) 35mm slides provided by the
Virginia Comm ssion of Game and Inland Fisheries (VCG F).
Approximately 50% of the stands were field checked, the

remai nder were identified from the slides. Stands were
systematically chosen for plot sanpling based on topographic
representation and the amount of difficulty identifying forest
cover types from slides. Pl ots were placed randonly within
stand boundari es. Two thousand seven hundred and fifty-two .04
hectare (1/10 acre) plots were distributed throughout the 77,900
hectares (192,500 acres) of the Park. Seven dom nant cover
types were identified and tested for accuracy using discrete

mul tivariate anal ysis. Overall accuracy for the 7 forest types

averaged 70% These types include Quercus prinus (chestnut

oak), which covered 49% of the Park land area, Liriodendron

tulipifera (yellow poplar) covers 16% Quercus rubra/Fraxinus

anmericana/ Tilia americana (red oak/ash/basswood or cove

har dwood) covers 15% Quercus rubra/ Quercus alba (red oak/white

oak) 10% Pinus spp. (pine) 6% Robinia psuedo-acacia (black

| ocust) 4% and Tsuga canadensis (eastern hem ock) <1%

Evergreen understory (>25% canopy coverage), primarily Kalm a



latifolia (muntain laurel), was identified in the Central
District. Uni que forest stands not described in the main types
include white birch, bog areas, and other outstanding natura
features. Successional transition was recorded in those stands
whi ch appeared to have one forest type replacing another. Bl ack
| ocust and pine were anong those type frequently being

repl aced. Maj or factors influencing succession include fire,
past human di sturbance, and insect damage. Five hundred eighty
old honesites occur throughout the Park, primarily on the
fertile and gradually sloping land near the Park boundary. An
abundance of soft mast was found at those homesite |ocations

visited, creating pockets of highly valuable food sources for

wldlife.
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I NTRODUCTI ON

| dentifying forest cover types and describing their distribution
is necessary to nore conpletely understand Park ecosystem

dynam cs. The main objective of the vegetation mapping project
is to produce an accurate, detailed map describing the dom nant
forest cover types in Shenandoah National Park (SHEN). The
first forest cover map was devel oped soon after the Park's
establishment by Park foresters; L. Y. Berg and R B. Moore.
Wth aid from the CCC they were able to map the entire Park from
1933 to 1941. A detailed report summarizing their findings and
a color coded map was produced (Berg and Moore 1941); accuracy

| evels are not known but it has been credited with being an
excellent inventory of the forest at that tine. After 30 years
of forest succession this map was considered outdated and Dr.
Hanawalt (1974) from the University of Virginia revised the old
maps. This revision was based on theorized forest succession
and was not checked in the field. In 1981, a forest type map
was devel oped from the interpretation of nultispectral data
taken by Landsat (Cibula 1981); however, careful evaluation of
this map showed it to be unreliable for the cover types common

to this area (Teetor 1985).

In 1983, vegetation mapping was initiated as part of the 3 year
research project studying the population and habitat ecol ogy of

Ursus americanus (black bear) in the Central District, 31,385

hectares (77,550 acres) (Vaughan, et al 1983). In addition to



wildlife habitat assessnment, a forest cover map is needed as the
primary element in the multi-element Geographic Information
System (GIS), a conputerized map system The need for an
accurate map is especially critical since the discovery of a

Lymantrla dispar (gypsy noth) infestation in the North District

of the Park in 1984. At the conpletion of the Central District
map in 1985, Park managers decided to continue mapping the
remai ni ng 46,520 hectares (114,950 acres) in the North and South

Districts.

This report will include a general description of methods,
forest cover types, accuracy test results, unique forest areas,
successional transition, and the influence of old honesite
activity on the forest structure. Detail ed reports of the data
collected in each District, accuracy tests, and slide coverage
are available for review at the Resource Managenent Office,

Shenandoah National Park, VA

METHODS

Color Infrared (CIR) 35 mm slides, provided by the Virginia
Comm ssion of Gane and Inland Fisheries, were taken for the
Central District during June-October, 1983, and in Septenber,
1984. W nter imagery was taken in February, 1984 to identify
evergreen understory species (> 25%canopy coverage), primarily

Kalma latifolia (nountain |aurel). Slide interpretation,

ground truthing, and mapping were conducted by technicians



enpl oyed by Virginia Polytechnic Institute and State University
(VPI) with assistance from Park Service volunteers using

techni ques derived fromthe VCGF (Martin 1982) and the U S
Forest Service (USDA 1970). Met hods used for mapping the
Central District are outlined in a separate report (Garner

et.al. 1983).

North District slides were taken in October, 1984, Septenber,
1985, and August, 1986. South District slides were taken in
Sept enber, 1984 and 1985, and August, 1986. Slide
interpretation, ground truthing, and mapping for the North and
South Districts were conducted by the Resource Managenment staff
at SHEN as described in the District summaries (Teetor 1985 and
Teetor 1986). | magery was obtained using a single engine
aircraft flying approximately 1 mle above ground |evel. Each
slide covers roughly 180 hectares (450 acres) with 60% overl ap
and 30% si del ap. Multiple flights were required for conplete
coverage of each District due to gaps between the original
flight lines. Approxi mately 6330 slides (5500 sunmer and 830

wi nter) were taken to provide conplete coverage.

Forest cover types were delineated from slides at a scale of
1: 12,000 (1" = 1000') and verified on the ground. St ands were
systematically chosen for plot sanpling based on topographic
representation and the anount of difficulty identifying forest
cover types from slides. Plots were placed randomy within

stand boundari es. Two thousand seven hundred and fifty-two .04



hectare (1/10 acre) plots were distributed throughout the 77,900
hectares (192,500 acres) of the Park. Of these, 835 (30% were
samp]ed in the North District, 1320 (48% in the Central, and
597 (22% in the South. The majority were done in the Centra
District as this area was mapped over' a two year peri od. The

North and South Districts were each mapped in one year.

To verify the dom nant forest cover, approximately 50% of the
outlined stands were field checked or ground truthed, the
remai ni ng" were identified from slides. A mnimm stand size of
1-2 hectares (3-5 acres) was determned to be the smallest unit
that could be accurately identified from the slides. Duri ng
ground truthing the forest was divided into 4 height strata: the
overstory, consisting of the dom nant tree species; the
sub-canopy of tree saplings and tall shrub species, such as Acer
rubrum (red maple): the understory or shrub strata consisting of

species like Cornus florida (flowering dogwood), Lindera benzoin

(spicebush), and Kalma latifolia (mountain laurel); and the

ground cover strata consisting of species |like Vaccinium spp. ,
ferns, and grasses (Barbour et.al. 1980). Daubenmi re's coverage
classes were used to estimate the percent canopy coverage for
each species in the .04 hectare (1/10 acre) plots (Daubenmre

1968) .

A variety of data was collected at each sample site (AppendiXx
1). The Central District data were collected specifically to

descri be black bear habitat. Data forms and collection methods



were altered slightly for the North and South Districts
primarily by reducing the anount of species data collected at

each site.

Forest cover type codes describe the dom nant forest associa-
tions of cover types as defined originally by the Society of
Ameri can Foresters (SAF 1980). These SAF codes were adapted by
the VCGF to create a list of recognized variants found commonly
in Virginia. Variants of the major types were added to increase
the descriptive value of the forest cover type codes (Fies

1983) .

Forest cover type distribution is described in terms of
categori zed values of slope, elevation, and aspect. The purpose
of grouping the data was to allow for general statements to be
made about forest type distribution. It was assuned that

vari ati ons between discrete and continuous data were not
significantly different; and the categories contain enough

detail to adequately reflect forest type distribution in a way

that is meaningful for Park managers.

Each forest type was analyzed in terras of the observed versus
expected topographic distribution. Observed distribution
descri bes where each individual forest type was nost comonly
found, based on an analysis of the plot data collected for that
forest type. The expected distribution was cal cul ated by

analyzing all of the plot data regardless of the forest cover



type. The expected data represents where the forest type would
be expected to occur if no specific topographic features were
preferred. A visual comparison was made between the expected
and observed data to determne if any site specific preferences

exi st ed.

At the initiation of this project several discrepancies arose in
data collection which were corrected as the project progressed.
Sl ope data collected in the Central District was one such

cat egory. Sl ope was initially measured in percent and later in
degree and there was no way to accurately determ ne where one
met hod started and the other ended, therefore, no slope data for
the Central District was incorporated into the summary. Age
class estimation techniques were designed to provide general

i nformati on about forest age classes. An increment bore was
used initially to determ ne stand age but this was phased out
after the first 8 months of the project since it was found to be
excessively time consum ng and a |arge number of samples had to
be done to accurately assign an age cl asses. Therefore, once
stand age characteristics were identified and recognized,
estimates of tree size, site conditions, and know edge of tree

growth rates were used to define stand age.

A3] percentage values used in this report are based on frequency
of occurrence for the individual variable being analyzed.
Frequency of occurrence was derived from how many of the data
plots (N) out of the total number of plots represent the

vari abl e being analyzed, these values are shown as (N Total #).



Throughout the forest, cover type summaries, the total number of
data plots for each category varies depending* on how much of the
data was considered uniform and accurate. Percent ages were
rounded to the nearest integer, therefore, they nmay not always
add up to 100% Area figures were cal cul ated based on a .2
hectare (1/2 acre) cell size by the Geographic Information

System (GI'S) at SHEN.

At the conpletion of the mapping" process tests were conducted to
determ ne the forest cover map accuracy. A series of accuracy
transects were distributed randomy throughout each District.
Stops were nmade at regular intervals along each transect. At
each stop the dom nant forest cover type was recorded. These
val ues were then directly conpared to the cover type identified
by the CIR map at the sane |ocation. If the forest type
identified on the ground was the sanme, or within 40 yards (1/8"
at 1:12,000 scale) of what the CIR map identified, it was

consi dered accurate. Results of these conparisons were then

anal yzed using discrete nultivariate analysis (Congalton 1983).

RESULTS AND DI SCUSSI ON

Forest Cover Types

Forest type distribution can usually be attributed to specific
factors which Iimt species growth patterns. I n SHEN

environmental factors such as elevation, geology and soi



moi sture have some influence, but other disturbances often

overlay their direct effects (Harnon 1983). Prior land use
plays a major role; much of the Park was cleared, |ogged, or
burned before its establishment. Data relating to specific

sites is not readily available, therefore the influence of these
controlling factors has not been assessed; however, some dgenera

factors are discussed for each forest type.

Fifty-five different forest types were identified during ground
truthing in the North District, 50 in the Central and 43 in the
Sout h. At the conclusion of the accuracy tests (Garner 1985,
Teetor 1985, and Teetor 1986) the overall number of mapped
forest types were reduced because of the inability to

di stinguish slight variations in cover types from the slides,

for exanmple chestnut oak/red oak from pure chestnut oak.
Therefore, the total number of forest types which were mapped at
acceptable levels of accuracy were 6 in the North District, 7 in
the Central and 5 in the South. The field data is considered
accurate and may be used to increase the total number of
accurately mapped forest types if additional plots are checked
or if another interpretation method is used at a |ater date-
Commonly misidentified types were combined into major cover type

cl asses.

A list of the major cover types and associated variants is
described in Table 1. Additi onal information included in Table

1 are the SAF codes, the total number of plots sanpled in each



forest type, percent occurrence for the major cover types and
the percent of each variant occurring within the major cover
type cl ass. A conplete listing of scientific names is included
in Appendix 2. Tabl e 2 describes the accuracy and distribution
for the forest cover types in each District and the entire

Par k. This table is designed to serve as a concise sunmmary of
the findings of this study in regards to the mmjor forest cover
type cl asses. Total figures do not include other type

categories such as rock, open, and m scell aneous.

The following discussions provide detailed descriptions of each
maj or cover type, accuracy test results, unique forest areas,

successional trends, and old honesite activities.
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Table 1. List of 7 final map forest cover types with common
variants included in Shenandoah National Park, VA 1987.
¥ of % Total % Cover Type
SAF Code Major Cover Types Plots Plots Plotsk*
4400 Chestnut QOak 953 35
4401 - Chestnut Oak/Red Oak x* 4863 49
4400 ~ Chestnut 0ak 164 17
5211 - Hickory/Oak 157 17
4406 — Chestnut Oak/Pitch Pine 57 6
4402 —- Chestnut Oak/White Oak 25 3
5101 - Chestnut Oak/White Pine/Red Oak 22 2
4403 - Chestnut Oak/Scarlet Oak 18 2
4404 - Chestnut 0ak/Black Oak/Scarlet Oak 6 <1
4405 - Chestnut Oak/Yellow Poplar 4 <1
5213 — Hickory 3 <1
- Bear Oak/Pitch pine/Chestnut Oak 1 <1
5500 — Red Oak + 19 2
5201 ~ Red Oak/White Oak + 8 <1
5212 =~ Scarlet 0Oak/Pitch Pine + 5] {1
5206 — Black Oak/Red Oak + 1 <1
02 - Bear Oak + 1 <1
5700 Yellow Poplar 441 18
5700 - Yellow Poplar x 188 38
5702 - Yellow Poplar/Oak % 163 37
5802 ~ Yellow Poplar/White Ash 73 17
5803 - Yellow Poplar/Birch 18 4
5801 - Yellow FPoplar/White Oak/Sugar Maple 9 2
65701 - Yellow Poplar/Virginia Pine 6 1
5808 - Yellow Poplar/White Oak/Red Oak 4 <1
5800 - Yellow Poplar/Hemlock 2 {1
2001 Red Oak/Basswood/Ash 621 23
2001 - Red Oak/Basswood/Ash X% 364 57
2202 ~ White Pine/Hemlock/N. Hardwoods % 75 12
2002 - White Ash * 52 B8
2000 - White Pine/Red Oak/Red Maple 24 4
10800 - Red Maple 21 3
10801 ~ Red Maple/0Oak 21 3
2700 - Sugar Maple 18 3
2203 — White Pine/Hemlock/Oak 18 3
2600 - Sugar Maple/Basswood 11 b4
5904 - Black Birch 6 1
9402 - Sycamore 3 <1
2500 — Sugar Maple/Beech/Yellow Birch 3 <1
1800 — White Birch 2 {1
2003 - Basswood 2 <1
6000 - Beech/Sugar Maple 1 <1
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Table 1. (continued)

# of % Total % Cover Type

SAF Code Major Cover Types Plots Plots Plots*x
5500 Red Oak 300 11
5500 - Red Oak * 147 49
5201 - Red Oak/White Oak % 126 42
5300 - White Oak 16 5
5204 - White Oak/Black Oak/Chestnut QOak 5 2
11000 - Black Qak 2 <1
5200 - White Oak/Black Oak/Red Qak 1 <1
5202 - White Oak/Black Oak 1 <1l
5206 - Black 0Oak/Red Oak 1 {1
2100 Pine 186 7
4507 - Pitch Pine/Chestnut Oak 52 28
7800 — Virginia Pine/0Oak 38 20
7900 - Virginia Pine 28 15
4500 - Pitch Pine 22 12
2102 - White Pine/Oak 19 10
4505 - Pitch Pine/8carlet Oak 8 4
2100 — White Pine 7 4
7901 - Table Mtn. Pine ] 3
2101 - White Pine/Yellow Poplar 5 3
4501 - Pitch Pine/White Pine 4 2
5100 —- White Pine/Chestnut Oak 4 2
4506 - Pitch Pine/Black Oak 2 1
4502 - Pitch Pine/Virginia Pine 2 1
4603 — Eastern Red Cedar/Pine/Hardwood 2 1
4504 - Pitch Pine/Shortleaf Pine/Sc. Qak 1 <1
50040 Black Locugt - 203 7
5000 - Black Locust * 185 gl
11001 - Black Walnut 13 ]
2800 - Black Cherry/Maple 3 2
2801 - Black Cherry 1 1
2802 - Black Cherry/0ak 1 1
2300 Eastern Hemlock 24 1
2300 - Eastern Hemlock x 17 71
2401 - Hemlock/Yellow Birch 7 29
* - |Indicates mpjor associations within each of the 7 nmmjor types.
** - 0% Cover type plots = the percent conposition of each variant
within the major cover type class.
+ - Red oak forest types which were included with chestnut oak only
for those plots identified as red oak in the South District. These

were |unped because of CIR slide interpretation problens.
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Table 2. Summary of accuracy test results and conposition of each forest type by
Dstrict and Parkwi de, as determned by the vegetati on nappi ng project, Shenandoah
National Park, VA  1983-1987.

¢ TOTAL # | TOTAL # ! % TOTAL | TOTAL # ! % TOTAL !
COVEHR TYPE : DISTRICT | HECTARES. ACRES : AREA | PLOTS i PLOTS | ACCURACY
Chestnut i North ' 8,80¢ ' 21,995 | 43% | 286 i 34% . 70%
Oak i Central 1 12 580 : 31,080 40% | 410 : 31% 63%
i Scuth i 1,620 | 431,070 ¢ 65% | 257 : 43% | B82%
i Park \ 38,100 | 94,145 | 4% | 953 ' 35% . 72%
Yellow i Nerth d 3,155 | 7,790 ! 15% | 140 : 17% | 51%
Poplar , Central ! 6,770 1 16,730 i 22% | 218 ' 16% | 82%
i South ! 2,150 7 5,310 | B%x | 85 ! 14% | 88
i Park , 12,070 § 28,830 | 6% | 441 ! 16% | 74%
Red OQak/ ! North ! 4,135 { 10,220 1 20% | 208 ! 25% | 64%
Ash/ i Central | 4,295 | 10,615 ! 14% | 2BB : 22% | 68%
Basswood | South : 3,155 | 7,795 ! 12% | 128 : 21% ! 60%
i Park i 131,685 1 28,630 | 15% V621 : 23% | 64%
Red Oak ! North : 2,440 ¢ 6,020 ! 12% a0 : 11% . 51%
{ Central ! 4,980 : 12,325 16% 210 : 16% | T6%
i South ) - } - i - ; - : - ; -
i_Park : 7,425 | 18,345 10% ! 300 H 11% ! 64%
Pine |_North ' 670 | 1,650 1 I | 48 : 6% 1 50%
i Central | Q90 | 2,440 3% ! 66 : 5% ! 7%
! South : 2,706 ¢ 6,690 11% a6 H 14% | Bl%
i\ Park ' 4,365 ! 10,780 | 6% | 200 ! 7% ! 63%
Black \ North ' 1,355 ! 3,350 ! 7% 53 : B% | 75%
Locust i Central ! g30 @ 2,300 | 3% . 108 : 8% ! T7%
i South : gls | 2,260 4% | 42 ' 7% B62%
{ Park ' 3,200 ! 7,810 | 4% 1 203 ' 7% | 71%
Bemlock i North : 51 16 i A% | 2 : 1% . -
i Central ! 440 : 1,095 % 21 H 2% ) 72%
i South i - - H - ; 1 : 1% | -
. Park ! 445 @ 1,105 | 1% ! 24 ' 1% ! 72%
TOTAL i North . 20,660 1 51,035 | 100% ! 827 : 99% | 50%
} Central ' 31,000 ! 76,585 ! 99% | 1,318 : 1006% ! T4%
i South ' 25,545 | B3,1256 | 100% ! 596 ! 99 | 71%
i Park v 77,190 190,745 | 100% | 2,742 ' 100% 70%
Note: An "-" indicates that no data were available. The "ACCURACY" column refers

to the accuracy test results for each forest type in each Dstrict.
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Chestnut Gak (SAF Code - 4400)
This forest type dom nates the Park, covering 49% or roughly
38,100 hectares (94,145 acres). Found usually on dry primary
and secondary ridges, it was sanpled in 953 (35% of the plots
Characteristically, the ridges are dry and rocky with thin soi
structure and little avail able noisture. Soil noisture appears
to be a controlling factor for this forest type, in that
excessive noisture does not support chestnut oak forest grow h.
Chestnut oak forests and oak forests in general have
hi storically been |ogged or burned which has caused even aged
stands primarily between 40 and 100 years of age. Conmon
variants of this type are listed in Table 1, and include
chestnut oak/red oak which dom nates 463 of the 953 (49%
chestnut oak plots, pure chestnut oak which occurs in 17% or 164
of the 953 chestnut oak plots, and Cayra spp, (hickory)/oak 17%
or 157 of the 953 chestnut oak plots. Associ ated speci es

include red oak, white oak, hickories, Pinus virginiana

(Virginia pine), Pinus rigida (pitch pine), Pinus strobus (white

pine), red maple, basswood, ash, and |ocust. The observed

di stribution of chestnut oak and its variants in relation to

sl ope, elevation, and aspect conpared to the expected values is
described in Figures 1, 2, and 3. Chest nut oak was found nost
frequently on slopes between 11 and 20 degrees which is above
the level expected for this range. Fewer than expected occur
bel ow 11 degrees. Above 20 degrees little to no variation was
found between the observed and expected val ues. The hi ghest

occurrence of chestnut oak forests were found at elevations
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between 612 neters (2000 ft.) and 764 meters (2500 ft.).

Chestnut oak forests occurred frequently on all aspects but were
nost common on sout hwest, northwest, and west facing sl opes.

Dom nant understory species were recorded in 690 of the chestnut
oak plots. Dogwood dom nated in 21% or 142 of the chestnut oak

plots, mountain laurel in 19% (N=129), red maple in 9% (N=61),

and Acer pennsylvanica (striped maple) also in 9% (N=59). Sof t

mast species were recorded in 559 of the plots sanpled in
chestnut oak forests. Dom nant soft mast species include

Vacci nium spp. which occurred in 39% or 215 plots, Vitus spp.

(grape) in 11% (N = 61), and Sassafras al bidum (sassafras) in 9%

(N=49) . A commonly encountered dry site chestnut oak comunity

includes oak, nmountain |aurel, and vacci nium

Popl ar (SAF Code - 5700)
Poplar and its variants were dom nant over 12,070 hectares
(29,830 acres, 169 of the Park. Four hundred forty-one plots
(1699 out of 2752 were sanpled to describe this forest type
(Table 1). Common associ ates include |ocust, ash, hickory, red
oak, and chestnut oak. The nost conmon variant is poplar/oak
which was encountered in 37% (N=163) of the poplar plots. The
di stribution of poplar in relation to slope, elevation and
aspect is described in Figures 4, 5 and 6. Popl ar forests were
found nost frequently at elevations below 764 neters (2500 ft.),
in noist gradually sloping drainages and hol | ows. Popl ar
appears to prefer north and northwest aspects. Poplar is a very

prolific species which disperses quickly from seed. Many | arge
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Figure 4. Expected versus observed distribution of yellow poplar
forests in relation to slope, in the North and South Districts,
Shenandoah National Park. VA 1985-1987
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Figure 5. Expected versus observed distribution of yellow popl ar
forests inrelation to elevation, in all districts of Shenandoah
Nati onal Park, VA 1983-1987.
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old trees are present throughout the Park which may have
influenced the distribution of this type. Forty-seven percent
or 199 of the 422 aged plots were estimated to be between 40 and
100 years of age, 10% (41/422) were less than 40 years of age.
The remaining 43% (182/422) were in the m xed age cl ass. No
stands appeared to be greater than 100 years of age, though nmany
i ndi vidual trees were considerably ol der. Under story species
were identified in 433 of the 441 poplar plots. Dom nant
speci es include dogwood which was identified in 29% (N=127) of
the poplar plots, spicebush in 23% (N=99), red maple in 10%

(N=42), striped maple in 7% (N=28) and Hamanelis virginiana

(witch hazel) in 6% (N=27). Understory densities were usually
noderate, with the exception of spicebush which can be quite
dense particularly in drainage areas. Soft mast species
occurred in 372 of the 441 plots in poplar forests. These

i ncluded grape which was identified in 35% or 130 poplar plots

and sassafras (17% N=64).

Red oak/ash/basswood (SAF Code - 2001)
Red oak/ash/basswood occurs over 11,585 hectares (28,630 acres),
or 15% of the Park, and was sanpled in 23% (N=621) of the 2752
pl ots. This type has been defined as the cove hardwood cl ass
which consists of a variety of species. Conmmon associ at es

i nclude poplar, Betula lenta (black birch), hickory, 1locust, and

chest nut oak. Variants are listed in Table 1. The npst common
variant is White Pine/Hem ock/ Northern Hardwoods which occurred

in 12% or 75 out of the 621 plots. Red oak/ ash/ basswood
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frequently occupies the numerous dry, rocky drainages throughout
the Park, predom nately on north, northeast and southeast facing
sl opes, at elevations above 612 meters (2000 ft.) In addition,
many areas along Skyline Drive that were once cleared and then
replaced by |ocust, are now being succeeded by ash. The

di stribution of red oak/ash/basswood in relation to slope,

el evation and aspect is described in Figures 7, 8 and 9.
Forty-one percent or 245 out of the 591 aged plots were
estimated to be between 40 and 100 years of age. Ni ne percent
(N=52) were estimated to be less than 40 years of age. Two

pl ots were estimated to be greater than 100 years of age, one on
Jones Mountain in the Central District and the other on Waver
Mountain in the South District. The remaining 49% (N=292) are
classified as m xed age stands. Dom nant wunderstory associ ates
were identified in 611 of the cove hardwood plots and include
striped maple which occurred in 16% or 100 plots, witch hazel
found in 16% (N=98), spicebush in 13% (N=80) and dogwood which
was identified in 8% or 48 of the cove hardwood plots. Commonl y
associ ated soft mast species include Vitis SPP. (grape) which
occurred in 19% or 102 of the 535 poplar plots identified with
soft mast, Rubus spp. (raspberries, blackberries, dewberries)

found in 9% (49/535), and Prunus serotina (black cherry) |l ocated

in 8% (45/535) .

Red Oak (SAF Code - 5500)
Red oak was identified as the dom nant forest type over 7,425

hectares (18,345 acres), 10% of the Park, and was sampled in 300
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Figure 7. Expected versus observed distribution of red oak/ash/basswood
forests in relation to slope, in the North and South Districts, Shenandoah
Nati onal Park, VA. 1985-1987.
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Figure 8. Expected versus observed distribution of red oak/ash/basswood
forests in relation to elevation, in all districts of Shenandoah National
Park, VA. 1983-1987.
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of the 2752 plots ( 11% . Red oak was considered a separate
oforest type in the North and Centra] Districts, and lunped in
with chestnut oak in the South District. The primary reason
being that pure red oak stands were accurately identified in the
North and Central Districts. In the South District, however,
red oak could not be accurately identified, and was usually-
associated with chestnut oak, and therefore lunped with this
type. Data relating to the red oak type is conpiled from plots
sanpl ed exclusively in the North and Central Districts.

Ni neteen plots identified red oak as the dom nant cover in the
South District, and were analyzed with the chestnut oak plots.
Maj or variants of red oak are listed in Table 1. The nost
conmmonly occurring variant is red oak/white oak which doni nates
42% (N=126) of the red oak plots, generally on the nore gradual
sl opes. \White oak, hickory, ash, chestnut oak, poplar, and

bl ack birch are comon associ ates. Red oak is widely

di stributed throughout the North and Central Districts mainly in
areas which have nore available noisture and a gradual slope (<-
10 degrees), than the dry slopes and ridges where chestnut oak
dom nat es. Red oak is found nost frequently at el evations above
764 nmeters (2500 ft.). Exanmpl es of this distribution were

observed as large pure stands on Saddl eback Mountain, Stony-

Mount ai n, Hawksbill Mountain, Skyland, Thorofare Mountain, Mount
Marshall and scattered along nmuch of the area adjacent to
Skyline Drive. The distribution of red oak in relation to

sl ope, elevation and aspect is described in Figures 10, 11, and

12. South aspects appear to be preferred by red oak forests.
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Figure 10. Expected versus observed distribution of red oak forests in
relation to slope, in the North D strict, Shenandoah National Park, VA
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Figure 11. Expected versus observed distribution of red oak forests in
relation to elevation, in the North and Central D stricts, Shenandoah
National Park, VA 1983-1985.
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In terms of stand age 9% or 23 of the 264 aged plots were
classified as less than 40 years of age. Fifty-one percent or
] 35 of the 264 aged red oak plots were classified as being

bet ween 40 and 100 years of age, and 39% (103/264) were in the

m xed age cl ass. No plots were estimated to be greater than 100
years of age. Dom nant wunderstory species were identified in
294 of the red oak plots. Understory associates include witch

hazel which was observed in 14% or 42 of the 294 plots, red
maple in 11% (33/294), dogwood in 11% (33/294), mountain |aurel
in 9% (27/294) and striped maple in 9% (27/294) of the red oak
pl ot s. Soft mast was identified in 233 out of 300 red oak

pl ots. Dom nant soft mast species include Rubus spp. 12%

(28/233), Vaccinium spp. 12% (27/233), and Viburnum spp. 12%

(27/233) .

Pine (SAF Code - 2100)
Pine types were distributed throughout the Park and comprise
4365 hectares {10,780 acresg), or 6%, of the total Park area.
Two hundred plots (7%} were sampled to describe this forest
type. Distribution of pine is affected by several factors, fir
being a primary influence. Generally, fires are more severe on
low and mid-elevation ridges on souibern and weslern aspects,
and pine occurs extensively in these areas. Canopy coverage
ranges from complete to sparse depending on the amount of downe
and dying trees. Common associates include Virginia pine,
locust, white oak, chestnut ocak, red oak, pitch pine, and white

pine. Variants are listed in Table 1. White pine, Virginia
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Figure 13. Expected versus observed disrribution of pine forests in
relation to slope, in the Neorth and South Distriets of Shenandoah Narional

Park, VA. 1985-1987. .
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pine, and pitch pine are the nost common species, oak species
are often associated with these pine types. White pine is often
associated with old homesites. The distribution of pine in
relation to slope, elevation, and aspect is described in Figures
13, 14, and 15. Tine was found nost, frequently on slopes
greater than 20 degrees and elevations below 612 meters (2000
ft.). Twenty-two percent or 43 of the 197 aged pine plots were
estimated to be m xed age. Ni net een percent (37/197) were |ess
than 40 years of age, and 59% (116/197) are estimated to be

bet wen 40 and 100 years of age. One plot, on Pignut Mountain
in the North District, was estimated to be greater than 100
years of age. Understory species were identified in 195 of the
pi ne plots. Dom nant understory associated with pine include
mountain |aurel which occurred in 44% or 85 out of the 195

pl ots, dogwood in 12% (23/195), red maple 10% (20/195), and

Quercus ilicifolia (bear oak) also in 10% (19/195). The
mountain laurel and bear oak are usually very dense. Soft mast
was identified in 186 of the 200 pine plots. Soft mast species

associated with pine include Vaccininm spp. which was identified

in 62% (116/186) of the pine plots, grape in 8% (15/186), and

sassafras in 6% (11/186).

Bl ack Locust (SAF Code - 5000)
Bl ack locust, and its variants dom nate 3200 hectares (7,910
acres), or 4% of the Park. Two hundred three plots (7% were
sampled in this forest type. Common associates include red

mapl e, poplar, hickory, black cherry, and ash. Locust is not
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di stributed in any particular topographic area of the Park, but
instead is found in those areas previously classified as open
restocking or grassland (Berg and Moore 1941). In addition, due
to successional transition, locust is often shaded out by a
variety of other species and should be considered extrenely

unst abl e. The distribution of locust in relation to elevation
and aspect is described in Figures 16, 17, and 18. Most of the
area cleared before the Park's establishment was at upper

el evations and on gradual slopes and this is currently where

| ocust predom nates. Specifically at slopes <= 10 degrees and
el evati ons above 764 nmeters (2500 ft.). Aspect does not appear
to effect the distribution of |ocust forests. Si xty-two percent

or 112 of the 181 aged locust plots were estimted to be |ess
than 40 years of age. El even percent (N=20) of the aged plots
were between 40 and 100 years of age, and the remaining 27%
(49/181) were in the m xed age cl ass. Dom nant understory
species were identified in 182 of the 203 I|ocust plots. Dogwood
was the dom nant understory in 14% (N=26) of these plots,

spi cebush dom nated in 14% (25/182), and red maple in 9%
(16/182). Soft mast was identified in 195 of the 203 bl ack

| ocust plots. Dom nant soft mast species include Rubus spp

whi ch occurred in 20% (39/195) of the |ocust plots, grape in 15%
(30/195), black cherry in 15% (30/195), and Malus spp, (apple)

in 13% (25/195)o0f the 203 plots.
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Figure 16. Expected versus observed distribution of black locust

forests in relation to slope, in the Worth and Scuth Districts, .
Shenandoah MNatiomal Park, VA. 1985-1987.
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Fipure 17. Expected versus observed distribution of black locust
forests in relation to elevation, in all districts of Shenandoah
Mational Park, VA. 1983-1987.
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Hem ock (SAF Code - 2300)
Hem ock forests occurs over less than 1% of the Park covering
445 hectares (1105 acres). This type was npbst abundant in the
Central District where it covers 440 hectares (1095 acres) of
the total Parkwi de. Twenty-four plots (<1% were sanpled in
hem ock st ands. Associ ates include red oak, basswood, and
yel | ow birch. Variants of this type are listed in Table 1.
Generally hemock is distributed in noist drainages or on north
faci ng sl opes above drainage areas, although aspect distribution
vari ed consi derably. Sl ope, elevation and aspect data are
described in Figures 19, 20, and 21. These 3 graphs do not
conpare the observed versus expected data as this small sanple
size and may not be representative. The Limberlost area is one
of the few stands in the Central District greater than 100 years
of age. Two plots were estimated to be less than 40 years of
age, eight between 40 and 100 years of age, and 9 ni xed age
pl ots. Canopy coverage is very dense. Understory species
occurred in 10 of the 23 hem ock plots. Dom nant understory
species include witch hazel 22% (N=5) and hem ock saplings 22%
(N=5) . In general, pure or nearly pure hem ock stands tend to
exclude other tree or understory species because of their dense
canopy and thick low branching. Soft mast was identified in 8
out of 23 stands (35%. Soft mast species include Nyssa

sylvatica (black gum (9% N=2) and Vi burnum spp. (9% N=2).

Hem ock was not widely distributed in the North District. t wo
stands were found in the upper section of Big Devil's Stairs and

in Frazier Hollow. O her Hem ock found in the North District is
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Figure 19. Hemleck forest type distribution in relation to slope,
in the North District, Shenandoah National Park, Vva. 1985.
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Figure 20. Hemlock forest distribution in relation to elevation,
in all districts of Shenandoah Wational Park, VA. 1983-1387.
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districts of Shenandosh National Park, VA, 1983-1987.

Hemiosw
1C
Q9 -
a -
e
2 —
5 - o
r"‘. \'\-:‘
« - R ' parend
Sea, Hha "
‘\\‘.'d k.\\ _-‘bl
a - oy Pt m———
P, ] RN L:; Ee T T R W Y]
- \'::\-;\-I R [ Wi TR S 1 I‘\.:"i-\.\'-.'M
— AN [N T e e ~ T
= l\‘_\‘u:\l o Fiead A L‘;“ TR T
L L | ~ -L o i Y T ) e T
., - . ' m, P g
I S AN I NN R‘\,\ T RN T NG N e
T N N i T oo T NG NPT N NN NN
o R T e e e I e et I U e PR i Y T e M
L] HE = = = = # e



29

scattered in the area south of Pass Muntain Overl ook off of the
Drive. A stand in the South District is |ocated just north of

Loft Mountain canpground at the headwaters of |vy Creek.

Accur acy

A major part of the project involved testing the accuracy of the
maps in each Park District. The Central District was mapped and
tested during 1984 (Garner 1985), and the techniques devel oped
were duplicated for the North and South Districts. A total of
45 transects were distributed randomy throughout the Park
covering 172.5 km (103.5 mi ). Each transect averaged 3.8 km
(2.3 m) with 19-2 stops, for a total of 863 stops. At each
stop the dominant forest cover type was recorded. These val ues
were then directly conpared to the cover type identified by the
CIR map at the sanme |ocation. If the forest type identified on
the ground was the same, or within 40 yards (1/8" at 1:12,000
scale) of what the CIR map identified, it was considered

accur ate. Results of these conparisons were then analyzed using

discrete multivariate analysis (Congalton 1983).

Initially the overall accuracy |evel was expected to be as high
as 80% However, at the conclusion of the testing period
results were |ower than expected, averaging 70% (Table 2).

Met hods were identical, and the slide quality was conparable
for each District. In the North District, low accuracy for the

pine type may be a result of inadequate sanpling. Only two



30

stops identified pine as the dom nant type and with a |arger
sanpl e the accuracy nmmy increase. Heml ock was not encountered
along the transects in the North and South Districts and

t herefore accuracy for this type could not be eval uated. In the
South District the red oak group had to be lunped with chestnut
oak since the test results indicated that this type could not be

accurately identified from the CIR slides.

Problems in evaluating the forest cover center on the extrenme
species diversity currently found in the Park. The 7 maj or
types, when identified as domnate in the stand, describe the
overall dom nant forest cover, however sone variation does
occur. As forest succession proceeds, species begin conmpeting
for dom nance, and variations in site conditions and historica

| and use have an influence on the canopy. Therefore, all stand
outlines of the dom nant cover types have potential pockets,

less than 3 acres in size, of the other major cover types within
t hem The vegetation map represents a general description of
the forest cover and standing alone does not conpletely describe
the forest due to the limtations inposed by the mapping

t echni que. However, the data collected during ground truthing
were analyzed and the resulting summary reports (Teetor 1985,
Teetor 1986, and Teetor 1987) provide an increase in the detail
of the forest cover type descriptions. These reports used in
combi nation with the map should provide Park researchers and

managers with a useful and informative map product.
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Efforts to evaluate forest types in terras of topoedaphic ranges
have indicated that only broad generalizations can be nmade.
Specific site conditions have sone effect on cover type

di stribution but are by no means |imting, and distribution
overl ap between cover types is considerable. Figures 22 and 23
describe the range in slope and elevation for each forest cover

type, the horizontal bar along each range indicates the nean

Uni que Forest Areas

In addition to the major forest cover types, many unique areas
exi st throughout the Park. In the North District, these include
a grassland-shrub community in the Happy Creek drainage, severa
small white birch stands on Nei ghbor Mountain, and 2 bog areas

in the North Fork of the Thornton River drainage

In the Central District, the sunmt of Saddl eback Mountain is
nearly flat form ng a broad expanse of gradually sl oping
terrain. Standi ng and fallen trunks of the once abundant

american chestnut are still visible there. Fagus grandifolia

(American beech), not often found in the Park, was |ocated in
Hensl ey Hollow as well as in lower White OGak Canyon. Popul us

grandi dentata (bigtooth aspen) was found along the Appal achi an

Trail on the south side of Bearfence Mountain, on the north side
of Jones Mountain above the Staunton River, and on Od Rag's

western aspect. A large sugar maple stand occurs along the
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Comparative slope range and mean for 7 dominant forest
the entire data base In the Worth and South Pistricts of

Shenandoah National Park, VA. 1983-1987.
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BL - black locust forest type
EH - eastern hemlock forest type
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Figure 23, Comparative elevation range and mean for 7 dominant forest
types and the entire data base in all districts of Shenandozh Naticnal
Park, VA, 1983-1987,
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Meadow School Fire Road; this is the single largest stand of
sugar maple in the Park. | sol ated pockets of white birch were

found in drainage heads at upper elevations with northern

aspects on Grindstone and Snmith Mountains. Jones Mountain, in
the Central District, is the location of an area called Lost
W | der ness. In this area is a stand of possibly virgin timber

consisting of red oak, white oak, white ash, and sugar maple
Also found in this area is a very old stand of nmountain |aurel
Long Ridge south of Big Meadows has several small open
shrubfields scattered with |ocust, Virginia pine, and sumac with
a grass understory. These areas are not maintained and
therefore represent an unusually open canopy condition not often
observed in the Park. In the Laurel Prong drainage, just
upstream from Canp Hoover, is the only known |ocation of

Rhododendr on maxi ma.

Several unique areas exist around the Big Meadows area. These
are described in detail in the Resource Managenment Plan and in
the Meadow Managenent Plan (Haskel], 1987). Additiona

out standing natural features are described in the Genera
Management Plan (1981). The marsh | ocated west of the Meadow is
anot her unusual phenomenon, natural spring's have nade this a

uni que environnment for a variety of wetland plant species found
nowhere else in the Park. Nearby to the swanp is the only known
| ocation of grey birch. Scattered along the eastern edge of the

meadow and near the swanp are sone Abies bal samea (balsam fir)

and Picea rubens (red spruce) planted by the COC. Red spruce is
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al so |located on Hawksbill Mountain, Stony Man Mountain, and in
Li mber| ost. Li mberlost is a stand of virgin hem ock and

represents the largest continuous stand of hem ock in the Park.

A unique situation exists in the South District. There is a
smal |, presumably man made pond on Pond Ri dge. This pond was no
doubt quite large when first dug and will probably eventually
fill in. The open area surroundi ng the pond would be an

interesting area to study in terns of forest succession as it is
surrounded by dry site conditions not normally associated with
cleared or disturbed sites. Uni que forest stands in the South
District include small pockets of white birch |located on Furnace
Mountain and in upper Paine Run. Anot her forest type which
occupied many of the dry slopes and ridges in the 1930's is bear
oak. Presently this type occurs mainly as an understory species
associ ated with oak and pine stands. However, several smal
stands were observed throughout the southern sections of the
District; for the npst part these stands consist of dense

thi ckets of bear oak interspersed with pitch pine.

Addi tional unique areas are |ocated along Hawksbill Creek and
Gap Run. Apparently sections of the stream flood plains were
cleared for homesites or agricultural use prior to the Park's
est abl i shnent. Due in part to the relative dryness of these

areas succession has proceeded very slowly, nost are
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characterized by open grasslands with scattered black wal nut,
Rubus spp., and red cedar. Detail ed descriptions of each unique
feature can be found in the District summaries (Teetor 1985,
Teetor 1986, Teetor 1987), and in the Park's general managenent

plan (1981).

Successi onal Stages

Succession was recorded in those stands which appeared to have
one forest type replacing another. The majority of stands found
to be involved in some type of successional transition were

dom nated by black |ocust. Locust has been identified as one of
the earliest invaders of the open restocking and grassland areas
(Berg and Moore 1941; Lippford 1984). Since the 1940's
succession has continued to the point where now many of the

| ocust stands sanpled are being replaced. The species that
replace the outgoing forest type are influenced by factors such
as site conditions and prior |and use. The trees remaining
after logging or land clearing may act as seed trees thereby

i nfluencing the dom nant species, independent of site

condi tions.

Succession is an inportant dynam c catalyst which constantly
effects and changes the forest structure. Variations in forest
type distribution in the Park, can be predom nately attributed

to historic land use. Most of the land cleared for farm ng was
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| ocated on noist fertile soils with gradual sl opes. Currently,
the majority of forest types found in these areas include

popl ar, locust, and various cove hardwoods. Red oak/ ash-

/[ basswood appears to be well established in its niche of the
drier rocky drainage areas, and poplar dom nates the npoi st

concave areas and stream bottons.

Loggi ng occurred throughout the Park, with efforts concentrated

on the west side of Skyline Drive. Cak and pine forests have
regenerated in these areas where the soil is thin, dry, and
rocky. Pine distribution is also influenced by fire, which
occurs nost frequently on western aspects. Fires will continue

to influence the forest and set back the successional process.
Anot her influence that will greatly affect the forest in the
next decade is the gypsy noth. At this time the moth is well
established in the North District, and is mgrating southward.
This insect will nost assuredly disrupt the oaks, a preferred

species, as trees are defoliated and die.

Homesi t es

The Park had approximtely 580 homesites |ocated within the

boundary prior to governnent acquisition. ad homesites were
identified from 1929 USGS topography maps. General honesite
characteristics were described by Garner (1986). Roughly 80% of
the old hones were |ocated on the east side of the mountain.

Abandoned road beds were often associated with honmesites or
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| oggi ng practices. Many honmesites are |ocated near the Park
boundary where the land is fertile and gradually sl oping.
Details of homesite |ocations may be obtained by reading the

i ndividual District and conpartment summaries (Teetor 1985,
Teetor 1986, Teetor 1987). Homesites are of particular interest
for their effect on the forest cover. Associated with all
homesites is an abundance of soft mast, including apple
orchards. Mich of the area around honmesites was cleared,
thinned, or otherwise altered from its natural state through
human activity. These alterations have returned the forest to
the early stages of forest succession, exhibiting significant
diversity with a great deal of edge being created as succession
proceeds. The resulting land area is excellent in terms of its
ability to support wildlife populations, and is potentially at a

peak in ternms of forest diversity.

CONCLUSI ON

The forests of Shenandoah National Park are diverse and the
distribution of species is broad, creating conplex interactions
anong the various communities. This report provides Park
managers with a description of the forest community as it was
encountered throughout the vegetation mapping project. Furt her
analysis of the data can provide information relating to species
i nportance, interrelationships of forest types, and a nore

detail ed description of the habitat available for wildlife
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speci es. Addi ti onal applications include devel oping nodels with
the help of the GS that will aid in predicting what effects
factors such as gypsy nmoth defoliation, changes in successional

patterns, and increases in recreation demands will have on Park

resources.
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Forest Inventory Data Form (Central District)
Date: Location {UTM):
Amea: Slide No.:
Comp.' Stand] Forrs] FlotfHab. | Hard} Water! Elev.| Canopy|l Slope/ ] Key Stand
no. fio. type { noe. |comp.| Mast Cover | Aspect | area | age
Cover] H/plot
Tree sp. fclags! + Rel.dens.¥!
1.
2
3.
4.
5.
6.
7'
8.
g.
Totsl
Cover
Understory sp.| code| classl #/plot]| Rel. Dens.
Ta 4al
. Cover Cover
Soft Mast sp.j Codej Var.f class Soft Mast sp.¥ Codel Var.| class




I nstructions for conpleting Forest Inventory Data Form

1. Date - day, nonth, year.

2. Area - Ceneral area to be ground truthed on this date.

2a) Location - Include UM identification for plot. Additional
pl ot UTM nunbers should be put on back of Data Form

2b) Slide No. - Nunber of slide taken of tinber stand. Identify
filmrolls as well.
Exanpl e: #39 (slide) - 2 (roll).

3. Conpartnent - The Central District of the Shenandoah Nati onal

Park has been divided into nmanageable units relating to
stream drai nage patterns. Use appropriate nunber for area.

4. Stand - The area defined by a specific forest type. St ands

are nunbered consecutively throughout the area to be mapped.

Ne  Forest Type - A category of forest defined by vegetation

(composition) and/or locality (environmental) factors.
Criteria is based on the Forest Service Silvicultural
Exam nation and Prescription Handbook, The Society of
Anerican Foresters (198C), and CAPS forest cover types.

6. Plot - Sanples taken within each stand to determ ne cover

type information. Two to 4 plots per stand are adequat e,
nunber consecutively for each stand. Area 1/10 acre - radius
- 10.93 neters.

7. Habitat Conponents - Prinmarily vegetation structure as it

reflects |ocal topoedaphic conditions and site history.
1) 3urn
2) Cutting Unit: a. Border areas-overlooks, etc.

b. Virginia Gane Managenent areas.



3) Meadow (tree/shrub canopy cover <30%: a. Wt
b. Dry
upl and/ | o and
4) Orchards: Associated with old honesites.
5) Ridge Top.
6) Road.
7) Riparian Zones: Associated wth hollows, upper
dr ai nages, rivers, streans, etc.
8) Slab Rock: Sparsely tinbered to no tinber.
9) Tal us.
10) Agricultural border areas.
11) Shrub fields (tree canopy cover <30%: Associated wth
power and tel ephone line corridors.
12) Gass field: Associated with power and tel ephone Iine
corridors.
13) Tinber (tree canopy > 30%: a. { osed-canopy tinber
(canopy cover > 60%
b. Open-canopy ti nmber
(canopy cover 30% -

60%)

Hard Mast BA - Using 10 factor prism count hard nmast species

within plot; multiply by 10.
Hard Mast species - Oak (Quercus spp.), Hckory (Carya spp.),
Beech (Fagus gradifolia), Wlnut/Butternut (Juglans spp.),

Hor nbeam (Carpi nus carolinaia), Hop Hornbeam|ronwood (Ostrva




9.

10.

11.

12.

13.

Water Rate - Measurenent of stream flow.

0 - none or inaccessable

1 - intermttant-streans that go dry

2 - permanent-year round

3 - large and pernmanent enough for waterfow

Elevation - Altineter reading at plot site in feet
(altitude).
Canopy Cover - Estimate using densioneter (% foliage cover)
Sl ope/ Aspect - Taken in the direction water would flow

(estimate using clinoneter and conpass).

Kev area - Distinctive or unusal areas within a stand.

1

A wWwN

© 00 ~N o o

10
11
14

22

nat ural openi ngs

mai nt ai ned openi ngs

wat er hol es/ si nkhol es

key nast area - 5 acres or larger, indicate hard or soft
beaver ponds, swanps, marshes

or char ds

grape thickets

Cr at aegus spp. clunps

Bear use areas--aescribe under remarks
house site

rock walls and piles

caves, rock shelters, or overhangs

bl uffs



14.

15.

16.

17.

18.

19.

20.

21)

22)

2 3)
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Stand Age - Estimate using increnent bore, refer to Berg and

Moore (1941).

Tree species - Al overstory tree types within plot, use

comon or scientific nane.

Cover class - Refers to canopy coverage class as devel oped

by Daubenmre (1988).

Nunmber per plot - Individual count of each tree species in
pl ot .
Rel ative density (%) - A percentage value assigned to an

i ndi vidual nunber of tree species divided by the total tree

count in the plot (independent of cover cl ass).

Understory spp. - The small tree and shrub species that maKe

up the second and third stratification of the forest

comuni ty.

Code - Nunber assigned to understory species for conputer

I nput .

Soft Mast spp. - Al species not included under hard mast.

Variety - Three or nore soft mast species within a plot.

Remarks - On back of sheet, conments concerning overall
picture of community; i.e., bear sign, abundance of mast,

| oggi ng roads or anything else unusual.



24)  Description of plot location - General renmarks concerning

plot site relative to roads, ridges, etc.
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FOREST COVER
Inventory Field Data Form

Dates Name(s) of Field Crew:

District: North Compartment:__  Commentary attached (check)s_
Area(s):
STAND NUMBER ! ! H $ : : H : ! ! :
PLOT NUMBER ! t : ! { { ! H ] ! I
STAND AGz (CODE 11) { ! H ! ! : H ! I H !
TRACT TYPE (CODE 8) : ! ' ! { ) ! ! ! ! '
FOREST TYPE (CODE 9) : H ! ! t | SR | ! : : !
L CANOPY COVER {(CODE 4) | ! H ! | ! ! 1 : !
DOMINANT &FPP. (CODE 9 | ! ! H : i H 1 H ! :
< DOMINANT SPP.(CODE 12) | ! H : ! ! ! I | !
SUBDOM. SPP. (CODE 9) { ! : $ H I t ! ! [ !
4 SUBDOM. SPP.(CODE 12) | H { ! ! I 1 ! 1 ! !
OTHER SPECIES (CODE 99 |} : ! H H ! H ! ! ! :
4 OTHER SPP. (CODE 12} | H } : i : H ! : ! $
HARD MAST BA ! : H H ! ; : : H H '
SCFT MAST VAR. (CODE 3) | : I : : : : { : ! 1
SOFT MAST AVL. (CODE 4) ! ! : ! ! ! I 1 : !
oM. SOFT MASY (CODE 7) ¢ ! ! ! : H H d H ! 'l
DCM. UNDERSTORY (CODE 7))} | H H : [ | : ! : H
%Z POrM. UNDST. {(CaobpeE 12) | ! H : H H H i ! ! {
UNDERSTORY DENS. (CODE 4)} : : : : : H H : : !
BROWSE AVAIL. (CODE 4) |} } : H t H H H i $ !
WATER INFLUENCE (CODE S5)! : H : ' $ : i ! ! :
WILDLIFE OCC. (CODE 10) ¢ ! i i : 1 ! : H : i
SUCC. TRANS. (CODE 1) ! : $ ! { i i H : ! H
SLOPE : ! : : { ! : $ H : !
ELEVATION : H : H H ! ! : H i H
ASPECT : : H H H 1 : : i : H
Code 1 Code 3 Code 4
O=absent O=na O=none
l=present 1=yes 1=little to none (K235%)
- 2=some (25-70%)
Code S J=abundant (>70%)

O=none or inaccessible

l=interaittent (streams that go dry)
Z2=permanent {(year rround)

3=large and permanent {(enough for waterfowl)
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FOREST COVER
Inventory Field Data Form

Date: Name(s) of Field Crew:
District: _South Compartment: Commentary attached {check):
Area(s): -

STAND NUMBER
PLOT NUMBER -
STAND AGE (CODE 11)
TRACT TYPE (COQODE 8)
FOREST TYPE (CODE 9)

% CANOPY COVER (CODE 4)
DOMINANT SFP. (CODE 9)

% DOMINANT SPP.(CODE 12)
NUMBER DOM. SPP.

SUBDOM. SPP. (CODE 9)

% SUBDOM. SPP.{(CODE 12)
NUMBER SUBDOM. SFP.
OTHER SPECIES (CODE 9)

% OTHER SPP. (CODE 12) !
NUMBER OTHER SPP.
HARD MAST BA | |
SOFT MAST VAR. (CODE 3) A
SOFT MAST AYL. {CODE &) !
DOM. SOFT MAST {(CODE 7)
DOM. UNDERSTORY (CODE 7)
% DOM. UNDST. (CODE 12)
UNDERSTCRY DENS.(CODE 4)
BROWSE AVAIL. (CODE 4)
WATER INFLUENCE (CODE 5)
WILDLIFE OCC. (CODE 10) 1
REGENERATION (CODE 4)
REGEN. SPP. (CODE 7)
SUCC. TRANS. (CODE 1)

SLOPE

ELEVATION

ASPECT

Code 1 Code 3 Code 4

O=absent O=no 0=nc¢ne

Izpresent l=ves l1=1ittle to none
2=some

Code S 3=abundant

OU=none or inaccessible

}=intermittent (streams that go dry)
2=permanent (year round)

3=large and permapnent (enough for waterfowl)
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I nstructions for conpleting FOREST COVER - Inventory Field Data
Form

1) Date - day, nonth, year

2) Nanme(s) of field crew - data collector(s)

3) District - enter North, South, or Central

4) Conpartnment - The districts have been divided into
manageabl e units relating to stream drai nage patterns. Use
appropriate nunber for area.

5) Commentary attached - use back of page or blank sheet for
comments relating to area. Check if remarks are included.

6) Area(s) - general description of area walked i.e. drainage
mountain, ect. exanple: white oak canyon, Pass Mn.

7) Stand Nunmber - The area defined by a specific forest type.
Stands are nunmbered consecutively throughout the area to be
mapped.

8) Plot Number - Sanples taken within each stand to deterni ne
cover type information. One to 4 plots per stand are
adequat e, number consecutively for each stand. Area 1/10
acre - radius 10.93 meters.

9) Stand Age - roughly estimate stand age based on tree
DBH and forest type. Enter appropriate code, (code 11)

10) Tract Type - Primarily vegetation structure as it reflects
| ocal topoedaphic conditions and site history, (code 8)

11) Forest Type - A category of forest defined by vegetation
(conposition) and/or locality (environmental) factors.
Criteria is based on The Society of American Foresters
(1980) handbook. Enter appropriate code, (code 9)

12) % Canopy Cover - Estimate amount of |eaf coverage above
plot site. Enter appropriate code (code 4).

13) Dom nant Species - The species of tree which nmakes up the
| argest portion of the plot. Enter code 9. Example: If the
forest type is code 2001=red oak/basswood/ash, and red oak
makes up 40% basswood 25% and ash 10% enter 5500=red
oak.

14) % Dom nant Species - Enter Daubenmre classification code
(CODE 12). See exanple for Dom nant Speci es.

15) Nunmber Pom Spp. - Count the nunber of stems of the
dom nant species present in the plot




16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)
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Subdom nant Species - The species of tree which makes up
the second largest portion of the plot. Enter code 9. 1In
reference to the above exanple 2003=basswood.

% Subdom nant Species - Enter Daubenmire classification
code.

Nunmber Subdom Spp. - Count the nunber of stems of the
subdom nant species present in the plot.

Ot her Species - The third nmost doni nant species in the
sanmple plot. Enter a code 9 val ue.

% Other Species - Enter Daubenmre classification code.
Nunmber Ot her Spp. - Count the nunber of stenms of the other

dom nant species present in the plot.

Hard Mast Basal Area - Using a 10 factor prism count the
hard mast species within the plot, multiply by 10. Hard
mast species - Oaks (Quercus spp.), Hickory (Carya spp.),

. Beech (Fagus gradifolia), Walnut/Butternut (Juglans spp.),

Hor nbeam (Carpinus caroliniana), Hop Hornbeam I ronwood
(Gstrya virginiana), Anmerican Chestnut (Castenea dentata).

Soft Mast Variety - Enter a O or 1 (Code 3) for soft mast
variety. Enter code 1 only if there are 3 or nore species
of soft roast producers in the stand (see code 7* for
species list). Do not include trees or shrubs that are too
small to produce mast (e.g. sassafras seedlings).

Soft Mast Availability - Enter soft mast availability (code
4) . Please note that this is a measure of the potential
nunber of mast producing plants, not one of variable annual
pr oduct i on.

Dom nant Soft Mast Species - Enter (code 7*) to indicate
domi nant soft mast species.

Dom nant Understory species - Enter the dom nant understory
speci es (code 7).

% Dom nant Understory Species - Enter the Daubenmre
code for the understory covered by the dom nant
speci es.

Understory Density - Enter the understory density (code 4).

Number Dom nant Understory - Count the nunber of stens of
the dom nant understory species present in the plot.

Browse Availability - Enter the browse availability (code
4) . Browse is defined as the current annual growth of
woody shrubs that would be eaten by deer under non-starving
conditions. Browse species are identified by a check mark
in the understory species list (code 7).




31)

32)

33)

34)

35)

36)

37)

38)
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Water |Influence - Enter an appropriate description of the
water resource within the tract or stand (code 5).

Wldlife Occurrence - Enter code 10 in reference to species
observations or sign encountered. Include description of
findings in comentary.

Regeneration - Enter code 4 in reference to seedling or
sapling growth of tree species.

Regen. Spp. - Enter code(s) in reference to species
identified as regenerating.

Successi onal Transition - Enter code 1 if stand is
under goi ng a successional change (e.g. if locust is being
taken over by red oak/basswood/ ash).

Slope - Using a clinonmeter estimate the slope, in degrees,
taken in the direction water would flow

El evation - Altimeter reading at plot site in feet.

Aspect - Using conmpass estinmate the aspect, in degrees,
taken in the direction water would flow.



CODE 7 ¥ - SOFT MAST SPECIES + - EROWSE SPITITS

0= none
1= azalea
2= bear oak
% 3- black qu= +
4= domood +
5= geple species
4= ain. iaurel
7= oak sprouts +
* §= sassafras +
¥ 9% seilax +
#10- veccinioe +
11= vibarmuz +
12= hirch
13- pine
18- hongysuckle
13= fern
15= beach
7= ash
o= Fass

CHE &
1= forest

= preriine
7= peraxtent road

10= streas (riparian area)
13= c)iff, talus slepe, bluff

14= grazed woodland
15= shrubland

EL 2

I= deer

¥[%= coraiberry  333- apple

A cenifer 39= ebn. hoily +
¥21- chokeberry Y40 pear

22 serviceherry W= peach
5= rindodondron  42= cpicebush

M- sooryond ¢ H5: elderberry

%= alder - wgel clerry
i26- persicenn  ¥45- dlack cherry 1
&7= holly 6= plus

2= recod H7: po¥evecd

2= cusae 4= grape +

0= blackberry %% spawroot

31- wttch Sazel #50= Rubus spp. +
132= cherry 35)= Ribes gpp. +
3= oher 3k ela

3= mplefdogenod 53= huphornbean

3= striped zaple 3= boselder

%- red mple 55 hauthorn +

37 gigar saple  5é = hornbean
57= hackberry
5¢- nickory sapl.

17 tura

18= cutting unii-overlcok
19 orchard

A ridgts

21= sgriceltural border area
22 oid hoaesite arca

23 pasiure border area

2¢= Yoguing aiea

3= turkey 5= bedcat

2 bear 4 grodse 6= ofier

O 11

1= {40 vears

Cife 12

= ahsent
T=rare 1o 12
1= 52

=630
¥ 2607 6 %10
i 581-7

2= 40-I00 vears 3= 10D years 4- Hired Age

o= 76951
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COE ¢

2000= wh., pinefred oal/rad sple
2001= red oak/basswoodfash

2002= white ash

2100 eastern wh. pine

2101= wh. pinefvellow poplar
2102- . pinefoak

2200 wh. pinzfhealock

202= wir. pinefheaioci/n. iardsoods
220G= wh. pinefirealockjoak
2300= pastern fealock

2400= heonlockfyellow birch
2500= sugar saple/beech/yellms birch
2600= suger mplefbassond
2706= sugar saple

7300= bixck cherryfmaple

260} black cherry

2602= black cherrvfoak

4400= chestmut oak

4401= chestnui oak/red oak
4402= chestrut oakfuhite oak
3403= chectmut cakfscarlet cak
444= chestnut cakfblack cak/starlet pak
4405= chestnut oakfvellow poslar
1406= chestaut pak/pitch pine
4500- pitch pine

4501= pitch pinefunite pine
4512= pitch pinefvirginia pine
4503= pitch pineftable ein. pine
4305- pitch pinefscarlet cak
4§506= pitch pinefblack osk
4%07= pitch pinefehestnut oak
44500 eastern redoedar

401= e. redopdar/pine

4602- e redcedar /har deood
403 e. reccodar/pinefharduod
5000= black lecust

2002 bassaond

5100 wh. ping/chestrut oak

518)= chestnut oak/white pingfred oak
5200 srite oak/black oakifred cak
5201= wnite vak/red oak

5202 vhite cafyblack cak

203 white ealfscarlet oak

5204= site oak/hlark paly/chestut sak
5206= black oakfred oak

5e07= black oahfscarlet oak

5o¥- biack cakfscariet cak/chestrui oak
5209= scarlei ok

210 scarlet cakfchestnut oak

S211= hickoryjoak

5212 srarlet cakfpitch pine

00 white oak

S500= rod gak

5501= red oak/chestnul ok

5700= yellos poplar

5701= yellow poolar fyirainia pine
5702= yelio# popiarfoak

5600 yoiloe popiar fhealeck

5500= vellew poplarfsnite oakfred cak
5901= yelims puplarfsaile oah/ssmer seple
5902 yalicw poplar/shile ash

5%03= yellow poplarfbirch

6000 beech/sugar sapls

7800= virainia pinefoak

7900= virginia pine

701= table sln. pinz
10300= red weple

10801= red =aplefoak

16500= frawthorn

11000= black oak

5904= black birch

24D1= yellow birch

5213 hickory

11001= biach walmut

M02= sycasors
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APPENDIX 2



Common Name/Scientific Name

Family Pinaceae

Balsam Fir
Abies balsames

Hed Spruce
Picea rubens

Virginia ("Scrub”) Pine

F. virginiana

Table-Mountain Pine

FP. pugens

Family Juniperus

Eastern Red Cedar

Jupiperus virginiana

Family Salicaceae

Willow spp.
Salix spp.

Bigtooth Aspen
P.grandidentata

Family Juglans

Butternut
Juglans cineres

Bitternut Hickory
farva cordiformis

Mockernut Hickory
. tomentoss

Sweet Pignut Hickory

. ovalis

SHENANDOAH NATIONAL PARK
TREES AND SHRUBS

Eastern Hemlock
Tsuga canadensis

EFastern White Pine
FPinus strobus

Piteh Pine
P.rigida

Quaking Aspen
Populus tremuloides

Eastern Cottonweod
F. deltoides

Black Walnut
J. nigra

Shagbark Hickory
C. ovata

Pigout Hickory
C. glabra



Common Name/Scientific Name

Family Betulaceae

American Hazelnut
Corylus americana

Eastern Hophornbeam
Ostrya virginiana

Sweet ("Black”) Birch

Retula lenta

Gray Birch
B. populifolia

Speckled Alder
Alnus rugesa

Family Fagaceae

American Beech
" Fagus grandifolia

Allegheny Chingquapin
. pumila

Poest Qak
Q. stellats

Neorthern Red Oak
&. rubra

Black 0Oak
&. velutina

Blackjack Oak
G. marilandica
Family Ulmaceae

American Elm
Ulmus americana

Hackberry
Celtis occidentalis
Family Magnoliaceae

Umbrella Magnolia
Magnolia tripetslia
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Beaked Hazelnut

C. cornuota

American Horpnbeam ("Ironwood")

Carpinus caroliniana

Yellow Birch
B. alleghaniensis

Paper ("White") Bireh
#. papyrifera

Hazel Alder
4. serrulata

American Chestnut
Castanea dentata

White Qak
Quercus alba

Chestnut Oak
@. prinus

Scarlet Oak

Q. coccinen

Bear ("Scrﬁb") Oak
Q. ilicifolia

Shingle Oak
Q. Iiwbricaria

Slipperv Elm
. rubra

Red Mulberyy
Morus rubra

Yellow-poplar {"Tuliptree™)
Liriodendron tulipifera



Common Name/Scientific Name

Family Lauraceae
Sassafras
Sassafras albidum
Family Saxifragaceae
Wild Bydrangea
Hydrangea arborescens
Family Hamamelidaceae
Witch-hazel
Hamamelis virginiana
Family Platanaceae
American Sycamore
Platanus occidentalis
Family Rosacere

Broadleal Spiraea
Spiraea latifaolia

Common Apple
Pyrus malus

Red Chokeberry
P. arbutifoliia

American Mountain—ash
Sorbus americana

Allegheny Serviceberry
4. laevis

Thimbleberry
Fubus odoratus

Black Raspberry
F. occidentalis

Ninebark

Physocarpus opulifoelius

Common Spicebush
Lindera benzoin

Roundleaf Gooseberry
Ribes rotundifeoliuvm

Dwarf Spiraea
8. corymbosa

American Crabapple
P. caoronaria

Black Chokeberry
P. melanocarpa

Downy Serviceberry
Amelanchier arborea

Hawthorn
Crataegus spp.

Wine Raspberry
E. phoenicolasius

Blackberry
E. allegheniensis



Common Name/Scientific Name

Family Rosaceae {(continued)

Swamp Rose
Posa palustris

American Plum
Prunus americana

Pin {("Fire") Cherry
P. pensylvanica

Black Cherry
P. serotina
Family Caesalpiniaceae
Eastern Redbud
Cercis canadensis
Family Rutacegae
Common Hoptree
Ptelea trifoliata
Family Simaroubaceae
Allanthus ("Tree—of-heaven”)
Ailapthus allissima
Family Anacardiaceae

Staghorn Sumac
Rhus typhina

Shining {"Winged") Sumac
R. copallina

Poison Ivy
R. radicans
Family Aquifoliaceae

Mountain Winterberry ("Holly")
Ilex montana

59

Carolina Rose
®. carolina

Common Peach
P. persica

Mazzard {"Sweet Cherry")
P. avium

Common Chokecherry
P, virginiana

Black Locust
Robhinia pseudoacacia

Smooth Sumac
R, glahra

Fragrant Sumac
. aromatica

Poison OQOak
R. toxicodendron

Common Winterberry
I. verticilliata



Common Name/Scientific Name

Family Aceraceae

Mountain Maple
Acer spicatum

Sugar Maple
A. saccharum
Family Rhamnaceae
New Jersey Tea
Ceanothus americanus
Family Tiliaceae
American Basswood
Tilia americana
Family Hypericaceae
Shrubby St. John’s-wort
Hypericum spathulatum
Family Thyvmelaceae
Leatherwood
Dirca palustris
Family Cornaceae

Plack Tupelo {(Blackgum)
Nyssa sylvatica

Houndleaf Dogwood
C. rugosa

Alternate—leal Dogwood
C. alternifelia
Family Ericaceae

Rosebay Rhododendren
Fhododendron maximum

FPinxter-flower
F., nudiflorum

Striped Maple
A. pensylvanicum

Red Maple
A. rubrum

White Bassweoced
7. heterophylla

Flowering Dogwood
Cornus flerida

Red-panicle Dogwood
C. racemosa

Catawba Rhododendron
K. catawiense

Early Azalea
®. roseum
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Commpon Name/Scientific Name

Family Ericaceae {(continued)

Minnie—bush Mountain laurel

Menziesia pilosa Kalmia iatifolia
Maleberry . Black Huckleberry
Lyonia ligustrina Gaylussacia baccata
Tall Deerberry Early Low Blueberry
Vaccinium stamineum V. vacillans

Late lLow Blueberry Southern Low Blueberry
V. angustifelium V. pallidum

Common Highbush Blueberry
V. corymbosum

Family Ebenaceae
Common Persimmon

Divspyros virginiana

Family Oleaceae

White Ash Black Ash
Fraxinus ampericana F. nigra

Family Scrophulariaceae

Royal Paulownia ("Princess-tree")
Paulownia towentosa

Family Rubiaceae
Common Buttonbush

Cephalanthus occidentalis

Family Caprifcliaceae

Northern Bush-honeysuckle Canada Heoneysuckle
Piervilla lonicera Lonicera canadensis
Japanese Honeysuckle Coralberry

L. Japanica Symphoricarpos orbiculatus
Blackhaw Shortstalk Arrowwood

Viburnum prunifelium ¥. rafinesquianun
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Common Name/Bcientific Hame

Family Caprifoliaceae (continued)

Southern Arrowwocod Norihern Arrowwocod
V. dentatuns V. recogrnitum
Mapleleaf Viburnum Common Elderberry
V. acerifolium Sambucus canadensis

Red-berried Elder
Sambucus pubens



