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Popul us trenul oi des/ Prunus virginiana, and Quercus nmacrocarpa/
P. virginiana.
I NTRCDUCTI ON position of 4 woody vegetation types in North Dakota
Badl ands: 1) Fraxinus pennsylvanica; 2) Juniperus
As the pressures of resource developnent, scopul orum  3) Popul us deltoides; and 4) Artenesia
livestock grazing, and recreation on our rangelands cana (Nelson 1961) and the vegetation-environment
continue to increase, the need for conprehensive Terationships between woodland and shrub commnities
nul tiple-use managenent plans becones nore urgent. and soil algae in western North Dakota (Véli et al.
In order to develop these management plans, basic 1980). These latter communities were: 1) Popul us
know edge of the resources is of primary inportance. del toides, 3 subtypes; 2) P. trenuloides-Betula
The first step is an assessment of the vegetation, papyrifera, 6 subtypes; 3) F. pennsyl vani ca- U nus
its relation to environmental influences, and its americana, 9 subtypes; 4) Quercus mcrocarpa, 5
biotic potential. Assinilation of this infornation subt ypes; 5) J.scopul orum 3 subtypes; 6) Pinus
into a classification system is then necessary to ponderosa; 7) Acana, 2 subtypes; 8) Synphoricarpos
make it useful to the resource nanager. occidentalis, 3 subtypes; and 9) Sheperdia argentea
Additional research has investigated the relation-
Native woodlands occur as isolated islands, ship of grazing and topographic influences on F.
pockets or stringers throughout the Geat Pl ains. pennsyl vanica comunities in the North Dakota~
These conifer and hardwoods conpose about 1% of the Badl ands (Butler 1983) Hansen et al, (1984) des-
vegetation of the Northern Hgh Plains (Bjugstad cribed 4 woodland habitat types for Theodore
1977), and form 5-7% of the vegetation of south- Roosevelt National Park, North Dakota: 1) F.

western North Dakota (Hopkins 1983). Upland

har dwoods al one occupy | ess area. Wile the dis-
tribution of these woodlands is extrenely limted,
their value both economcally and ecologically is
quite great. They provide critical habitat for a
nunber of wldlife species, shade and shelter for
livestock, stabilization of the soil and a source
of firewood. Their value for wildlife and firewood
production has been estimated to be several nillion
dollars annually (Bjugstad and Sorg, In Press).

Previous studies on the woodlands in general
of western North Dakota have briefly described their
conposition, ecol ogy, production, and soils. This
included the description of the structure and
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2)F

pennsyl vani ca/ Synphori carpos occi dental i s;
pennsyl vani ca/ Prunus virginiana; 3) Popul us
tremul oi des/Betula occidentalis; and J. scopul oruni
Oryzopsis mcrantha.

This paper describes 4 of the upland hardwood
habitat types in southwestern North Dakota. The
Daubennmire habitat type nethod was used to classify
the woodlands. A habitat type is a collective area
conposed of sinmilar edaphic, climatic, and topo-
graphic variables capable of supporting a certain
and relatively honogeneous plant community
Daubennire 1952).

STUDY AREA

The study area was located in southwestern
North Dakota in the counties of Billings, Bowran,
Dunn, Golden Valley, MKenzie and Slope. This area
has been commonly referred to as the Badlands or
Little Mssouri National Gasslands. Mst of the
area has been described as unglaciated except for
the northeast portions of MKenzie County.



This area is located on the Mssouri Plateau
physi ographic region which is subdivided into:
1) Badlands; 2) unglaciated; and 3) glaciated with

drift remains (Omdt et al. 1968). Geol ogical
material consists primarily of sedinentary |layers
of shales, silts, clays, sandstone, and lignite
veins of the Tongue Rver, Golden Valley, and
Sentinel Butte Formations of the Fort Union Goup
(Blueme 1980). The Little Mssouri Rver and its
tributaries dissected the soft strata of the
Mssouri Plateau forming an intricate network of
ravines, gullies, and valleys interwoven anong
stark buttes and ridges. The Badlands form a band

following the river for approximtely 300 km of

its length, while the width varies from 13-24 km
(Owdt et al. 1968). FRolling prairie characterizes
areas to the east and west of the River.

Mst of the soils have developed from residium
(material weathered from rocks in place), and some
of the soils have been the result of glacial action.
They range from Mllisols under the well devel oped
grasslands to Entisols and Inceptisols where |ess

devel opment had occurred (Owdt et al. 1968).

southwestern North Dakota is
tenperate, semi-arid and charac-

The climate of
classified as cool

terized by wide daily fluctuations in tenperature
and erradic precipitation (Owdt et al. 1968). The
nunber of frost-free days ranges from 120-130 per
year. Precipitation wusually occurs in late spring
and early summer as intense thundershowers of short
durati on. The long term precipitation average is

35-41 cm annually and the average tenperatures
range from approximately 21 C in July to -12 C in

January (Omodt.et al. 1968).
METHODS
Site Selection

Sel ection of
occurring, ecol ogical

sites was based on naturally
vegetation associations.
Wthin these associations, areas were selected
which exhibited near biotic potential. The upland
hardwood sites studies were considered to be in
good to excellent condition. They may have been
lightly wutilized but were relatively undisturbed,
exhibited high vigor and honmogeneous distribution
of vegetation. Results of studies conducted by
Nel son (1961), Wli et al. (1980), and Hanson et al.
(1984) in western North Dakota were used to aid in
site selection for determnation of representative
species conposition and density.

Ceneral  Site Information
recorded for
description,
exposur e,
and a

The following information was
stands selected for analysis: |egal
general  location, topography, sl ope,
drainage, plot location, species |list,
general description of the stand.

Vegetation  Sanpling

The habitat type method (Daubennire 1952)
used to classify the upland hardwood draws of
southwestern North Dakota. A habitat type is a
col lective area conposed of simlar edaphic,

was
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climtic, and topographical variables capable of
supporting a certain and relatively honogeneous
plant community (Jorgenson 1979).

sanpling nethods were nodified
from Bjugstad et al. (1980) and Mieggler and
Stewart (1980). A 20 mx 20 m macroplot was
established within a stand where vegetation was
nmost  honogeneously distributed.  Wthin this
macropl ot vegetation was divided into 4 strata:
herbaceous, shrub, sapling, and tree. These
strata were defined on the basis of size as
fol l ows:

Veget ati on

The Daubennire (1959) canopy
coverage system was used to ocularly estimate
canopy coverage for herbaceous vegetation. Wth
this nethod, all species less than 1 m tall, litter
and bare ground with coverage in a 20 cm x 50 cm
macroplot were estimated. A total of 40 franes
were read, 20 along each of 2 evenly spaced tran-
sects (Figure 1).
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Figure 1. An illustration of the 20 x 20 m macroplot used to sample woodland vegetation. The X's indicate
20 x 50 cm herbaceous sampling plots. The circles illustrate the milacre shrub sampling plots.
All saplings and trees in the macroplot were sampled.

Shr ub.
than 2 m but

Al shrubs, (woody vegetation |ess

more than 30 cm tall), were neasured
in 6 circular mlacre plots, 3 along each transect
(Figure 1). Species, height, crown, and nunber of
stens were neasured for each shrub rooted within.
the plot. Maturity, vigor and degree of browsing
were visually estinmated.

A sapling was woody vegetation more
but with a dianeter at breast height
than 10 cm Hei ght, crown, vigor,
DBH and origin were recorded, Qigin refers to
whether the sapling is a single stem mltiple
stem or a root sprout, whenever possible to
visually deternine. Any pertinent information
such as damage, disease, nests, or forks, etc.,
were also noted. Al saplings rooted in the

20 m x 20 m macroplot were measured.

Sapl i ng.
than 2 m tall,
(DBH) of less

Trees. Trees were greater than 2 m tall with
a DBH of nore than 10 cm  Methods for collecting
tree data was identical to that for saplings.



Strata were defined solely on the basis of
hei ght and/or DBH. Therefore, a tree species
such as Fraxinus pennsylvanica, may be sanpled in
the herbaceous, shrub, sapling, or tree |ayer.
Low growing, spreading woody species such as
Juni perus communis and J. horizontalis were

sanpled oniy in the herbaceous Layer.

RESULTS AND DI SQUSSI ON

Vegetation sanpling was conducted during the
summers of 1981 through 1983, Prelininary statis-

tical analysis has been conducted on these data;
however, the final division and namng of the
habitat types has not yet been determned. The

following results are based on prelimnary infor-
mation and are subject to change with further

refinements in the data analysis.
There were 4 upland hardwood habitat types
recognized for southwestern North Dakota. The

habi tat types were: Fraxinus pennsylvanica/Prunus
virginiana, Fraxinus pennsylvanica-Ulmus americana/
P.virginiana, Populus tremuloides/Prunus
virginiana, and Quercus macrocarpa/P. Virginiana.

As is shown by the habitat type nanmes, all types
had P. virginiana as an understory doninant,
regardless of the domi nant tree species. These
types also had several other species in common:
Amelanchier alnifolia, Carex spp. (primrily

C. sprengelii), F. pennsylvanica, Galium boreale
and Synphoricarpos occidentalis were the nost
pr edomi nant .

A shrubby border characterized the woodland/
grassland interface at nost sites, which forned
a stairstep pattern from the shorter species of

the ograssland, to shrubby species of Synphoricarpos
occidentalis, Rosa woodsii, Rhus trilchkata and
Sheperdia argentea; to the sapling species of
Prunus  anericana, P, virginiana and Anel anchi er
alnifolia. This graded into the taller tree over-
story of the woodland. The width varied from 1-3
m  This border was not sanpled because it was an
ecotone, but it was an inportant, integral part

of the woodl ands.

Topo-position was another feature that these
woodl ands had in common.  Upland hardwood habit at
types were located in draws as isolated pockets
and stringers, on north-facing slopes and following
intermttent streans and drai nageways. The estab-
lishment and survival of upland hardwood draws
apparently was closely linked to areas of increased
moi st ure. The ngjority of these woodlands occur on
convergent landforms (Richardson 1979) which were
nmore mesic due to one or a conmbination of the
following factors: run-in from adjacent uplands,
springs or seeps resulting from through-flow from
upper topo-positions, interception of the water
table, and/or increased snow catch.

Fraxi nus pennsylvanica/Prunus virginiana Habitat
Type.

The Fraxinus pennsylvanical/ Prunus virginiana

habitat type occupied uplands where it Tfornmed Tong,
often narrow, stringer draws. Its distribution
followed the intermittent drainageways along draws,
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coulees and valley bottons. The nost honogeneous
plant distribution occurred in the nore |evel
portions of the draws which was also where the
communities tended to be the widest. Therefore,
nost plots were located in these areas. Mst of
these larger draws have a nunber of small tributary,
finger-like draws which join it.

There were 2 tree species present in this
habitat type. F. pennsylvanica was domnant with
119% nean cover, Acer negundo had 27% There were
4 sapling species: F. pennsylvanica was the
domnant of this strata with 40% nean cover,
followed by P. virginiana with 37% _P. virgini ana
was also significant in the shrub canopy having 53%
mean cover and Symphoricarpos occidentalis conposed
22%. There were 7 shrub species recorded. The
nunber of species in the herbaceous layer totaled
48. Poa pratensis, 20% mean cover; S, occidentalis,
15% and Prunus virginiana, 7.8% were dom nant.

Fraxinus pennsylvanica-Ulmus americana/Prunus
virginiana Habitat Type.

The Fraxinus

pennsylvanica-Ulmus anericana/

Prunus virginiana habitat type was simlar to the
F. pennsylvanica/P. Vvirginiana habitat type in many
respects, but was easily distinguished by the
presence U anericana. U. anericana was a
codominant in all 3 woody strata, therefore, it

has been included in the habitat type name and

has been made a distinct habitat type. This

habitat type was nost prevalent in MKenzie County
and in northern (olden Valley County. These sites

appeared to be nore mesic than the F. pennsylvanica/
P. virginiana habitat to the south.

Another difference was the variety of topo-
positions occupied by this habitat type. It was
found in wuplands along intermttent drainageways,
streans and intermttent streanms, and several stands
occupied north-facing sl opes.

The tree canopy had 5 species present. Domi-
nants were F. pennsylvanica, 93% mean cover; and

U. americana, 44%. F. pennsyl vani ca was al so
dominant in the sapling Strata having 18% mean
cover, followed by P, virginiana, 17%., There were
12 species present in the sapling canopy, 14 in
the shrub canopy. P, virginiana, 51% nean cover
and _Synphoricarpos occidentalis, 16% were the
domnant shrubs. O the 80 species encountered

in the herbaceous canopy the dominants were Carex
spp. (primarily C sprengelii) with 19% mean™ cover,
P.virginiana, 10% and S. occidentalis, 5.7%.

Populus tremuloides/Prunus virginiana Habitat Type.

The distribution of the Populus tremuloides/

Prunus virginiana habitat type ranged Throughout
southwestern North Dakota, but was much nore common

in McKenzie County than in the southern counties.
A frequent topo-position was the uplands at the
crown of the F. pennsylvanica-U. americana/P.

virginiana habitat type. Another less common
topo-position was on upland drainageways where

Popul us tremuloides |lined the erosive banks.




This crown was usually on gentle 0-30% sl opes,
but could be as steep as 45% @ asslands occupi ed
the summit and shoul der topo-positions and graded

into the Popul us trenul oi des/ Prunus virgini ana
habitat type on the backsl ope. Downslope the drain-
age was nore defined, becomng a draw or coul ee

and often classified as the F. pennsyl vani ca-U.
anericana/ P. virginiana habitat type. The grass-

| and/ crown border was often conposed of densely
packed saplings of Populus trenul oi des, the |ower
draw crown border showed a mxture of F.

pennsyl vani ca and P. tremuloides in the tree

canopy, and many simlar shrub and sapling species.
There were 5 tree species present in the tree

canopy and 12 in the sapling layer. P. tremuloi des

dom nated both canopi es, 80%total cover in the

tree canopy, 33% in the saplings. F. pennsylvanica
was the second domi nant havi ng 15% mean cover in
the tree canopy, and 28%in the sapling canopy.
There were 17 shrub speci es encountered. Prunus
virginiana dom nated with 28% nean cover, TolTowed
by Anel anchier alnifolia, 13% In the herbaceous
canopy there were 71 species. S. occidentalis,

15% mean cover; P. virginiana, 12% and Rhus
radicans, 6.6% were dom nant.

Quercus nmcrocarpa/ Prunus virgini ana Habitat Type.

The Quercus macrocar pa/ Prunus virgini ana
habitat type was |ocated in upland situations on
gentle slopes (13% following intermttent streans.
The distribution of this habitat type was limted
to the northeastern portions of MKenzie County,

fewQ macrocarpa trees were found outside this
ar ea. Wiile their distribution was nore |imted

than the other types, the size of the individual
communi ties tended to be nore extensive.

Q nacrocarpa donminated the tree canopy with
135% nean cover followed by F. pennsylvanica with
37% There were 3 species present. In the sapling

layer there were 7 species. I't was dom nated by
Q macrocarpa, 23 % nean cover, and Aalnifolia
had 8% In the shrub canopy, 9 species were

recor ded. A alnifolia was dom nant, 22% nean
cover, followed by P. virginiana 19% There were

44 species in the herbaceous canopy. Domi nants
Wer e: Carex spp., 19% (predonminantly C sprengelii);
F. pennsylvanica, 15% and P. virginiana, 15%

CONCLUSI ONS

There were 4 upland hardwood habitat types
recogni zed in southwestern North Dakota. They were
F. pennsylvanica/Prunus virginiana, F. pennsylvanica-
U. americana/P. virginiana, Populus tremuloides/
Prunus virginiana and Q. macrocarpa/P. virginiana.

The greatest diversity of tree and sapling
species was in the F. pennsylvanica-U anericanal
P. virginiana and populus trenul oi des/ Prunus
virginiana habitat types, both of which had 5 tree
and 12 sapling species. The Popul us tremul oi des/
Prunus virginiana habitat type also had the greatest
diversity of shrubs, 17 species. The inter- and
intrastand variability of herbaceous |ayer was
high in all types. Diversity ranged froma total
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of 44 species in the Q macrocarpalP.virginiana
habitat type to 80 species in the F._ pennsylvanica
U ameri cana/ P.virginiana habitat type.

These upl and hardwood habitat types contribute
to the species richness of the flora and fauna of
the grasslands, formcritical habitat for a nunber
of wildife species, and constitute a potential
source of incone. Many of these woodl ands are in
a state of decline or decay due to a nunber of
factors. These factors need to be identified and
their inpact quantified in order to devel op manage-
ment and rehabilitation techni ques. The val ue of
the upl and hardwood habitat types, both ecol ogically
and econom cally al so needs to be recognized in the
formul ati on of conprehensi ve nanagenent pl ans.

LITERATURE C TED

Bjugstad, A J. 1977. Reestablishnent of woody
plants on mne spoils and nanagenent of m ne
water impoundments: An overview of Forest
Service research on the Northern High Plains.
In The Reclamation of Disturbed Lands.

R. A. Wright, Editor. University of New
Mexi co Press, Al buquerque, NM 196 p.

Bj ugstad, A J., and C. F. Sorg. In Press.
Woded Draws: A multinillion dollar resource
In Woded Draws: Characteristics for the

northern Geat Plains. Proceedings of the
Annual Meeting. WIldlife Resources Conmittee.
Geat Plains Agriculture Council Publication
#111. Departnent of Biol ogy, South Dakota
School of Mnes and Technology. (Rapid Qty,
SD, June 12-13, 1984).
Bjugstad, A J., D W UWesk, and D E Noble.

1980. Research proposal: Stand structure
and description--A study guide for eastern
Mont ana, North Dakota, and northwestern
South Dakota. USDA Forest Service, Rocky
Mount ai n Forest and Range Experinment Station,
Rapid Cty, SD. RV RFP-8-139-CA

Bluenie, J. P. 1980. Qide to the geology of
southwestern North Dakota. North Dakota
Ceol ogi cal Survey, Educational Series 9.
37 p.

Butler, J. L. 1983. G azing and topographic

i nfl uence on sel ected green ash (Fraxinus
pennsyl vani ca) conmmunities in the North Dakota
Badl ands. MS. Thesis, North Dakota State
University, Fargo, ND. 130 p.

Daubennmire, R 1952. Forest vegetation of northern
I daho and adj acent Washi ngton, and its bearing
on concepts of vegetation classification.

Ecol ogi cal Monographs 22:301- 330.

Daubenmire, R 1959. A canopy-coverage nethod of
veget ational analysis. Northwest Science
33:43-64,

Hansen, P. L., G R Hoffman, and A J. Bjugstad.

1984. The vegetation of Theodore Roosevelt
National Park, North Dakota: A habitat type
classification. USDA Forest Service. Rocky
Mount ai n Forest and Range Experinment Station,

Rapid Cty, SD.  General Techni cal Report
RW 113. 35 p.

Hopkins, R B. 1983. Wbodl and bi rd ecol ogy
southwestern North Dakota. Ph.D. Thesis.
North Dakota State University, Fargo, ND

104 p.



Jorgenson, H E  1979. \Vegetation of the Yellow
Water Triangle. WIldlife Division, Mntana
Departnment of Fish and Gane: 57 p.

Mieggler, W F., and W L Stewart. 1980. Gass-

J. and and shrubland habitat types of western
Mont ana. USDA Forest Service, |nternountain
Forest and Range Experinent Station, Ogden,
UT. Ceneral, Technical Report |NT-66.

Nel son, J. R 1961. Conposition and structure
of the principal woody vegetation types in
the North Dakota Badlands. MS. Thesis.
North Dakota State University, Fargo, ND.
195 p

Omodt, H W, G A Johnsgard, D. D. Paterson,
O P. Oson. 1986. The major soils of North
Dakota. North Dakota Agricultural Experiment
Station Bulletin 472. 60 p.

and

14

R char dson,

Vali,

J. R 1979. The relationship of
woody vegetation to landscape and soils in
the den Harold Mne area. A report prepared
for Consolidation Coal Conpany, Stanton, ND.
32 p.

M K, K T. Killingbeck, R H Bares, and

L. E Shubert. 1980.  Veget ati on-envi ronnment
relationships of woodland and shrub communities
and soil algae in western North Dakota.

Regional  Environmental  Assessment  Program
(REAP), Project No. 7-01-1. University of
North Dakota, Gand Forks, ND 145 p.



