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The problem with which this investigation was concerned

was the comparison of cedar eln populations in different
stands along creeks in Deaton County, Texas, and the”relation—'
ship of certain population parazeters to various subs rates e

présent at stand sites. Parameters 1nvest1¢ated ihcluded

average basal area, oasalnarea den “ultY, uraﬁsecb~sa”ment
-denswty, intertree distance, lateral distance, 10requency,

diameter breast-high, lameter breas*—ngn size-class dlSw‘

tribution, and immature-tree deasity.

Variétioha among populations of Ulmué'c»aésifoliaiﬁﬁt%‘;

were noted and analyzed in ue”ﬂs of soil partlcle aize and’f"“

Cexigti g commu?nuy conditions.
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CHAPTER I

INTRCDUCTION

Ulmus c¢rassifolia Nutt., cedar elm, is found with high

frequency in floodplain forests in Denton County, Texas, The
tree attains a maximum height of thirty meters and has a nar-
row or rounded crown, Leaves are simple, alternate, short-
peticled, acute or obtuse at apex, rounded to oblique at the

base, and have doubly serrate margins (Fig. 1), The leaves

Fig. 1~=Leaf arrangement of cedar elm twig

are dark green, stiff, rough above and pubescent beneath, The
brown, reddish, or gray bark appears as flattened redges bro-
xen into thin, loose scales., Cedar elm is found on limestone
solls and floodplains ranging through northern Mexico, Texas,
Oklahoma, Arkansas, Louisiana, and Mississippi (3). One iso-

lated occurrence is reported. from Suwanee County, Florida (1),

1
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Although past observations indicated that cedar elm was a
major component of floodplain forests in Denton County, few
references concerning cedar elwm are found in the literature,.

Rice and Penfound (2) found Ulmus crassifolia to be a gpecies

of minor importance in central and eastern Oklahomsa upland
forest stands, and Tharp (4) noted cedar elm to be among the
larger trees in the burr ocak-pecan-cedar elm hardwood tree
assoclies 0f the San Antonio River bottomlands,

The purpose of this study was to compare cedar elm pPOp~
ulations in different stands along creeks in Denton County,
Texas, and to relate certain population parameters to various
substrates present at stand sites. Parameters investigated
included average-basal area, basal-area density, transect-
segment density, intertree distance, lateral distance, fre-
guency, diameter breast-high, diameter breast-high size-class
distribution, and immature-tree density. Variations among
populations of cedar elm were noted and analyzed in terms of

goll types and existing community conditions.
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CHAPTER 1T
METHODOLOGY

Choosing Stands

Stands were located through use of aerial photographs,
geological and highway maps, and field reconnaissance. Acces—
sibility, stand size, and lack of disturbance were determining
factors in choosing stands on each creek., Fach stand had to
be large encugh to allow sampling by means of line transects
through areas relatively free of ecotone effect or extensive
disturbance. At least two stands per creek were needed to
compare populations in stands along the same creek.

Through field reconnaissance, all accessible stands were
examined for disturbance and ecotone effect. The majority of
existing stands proved unsuitable for inclusion in the study.
Hickory Creek and Pecan Creek stands were excluded due to the
paucity, small size, and extensive clearing and destruction
of forestland along these creeks,

Some of the larger Denton Creek stands have undergone
cutting or clearing for use as cropland or sand and gravel
pits. One of the larger stands of streamside forest was
destroyed by the interstate-highway~I-35W~bridge construction
over Denton Creek. Other existing Denton Creek forest stands

have been under the stress of heavy cattle grazing. For many



years the understory of each of these stands has been sporad-
ically cut, cleared, and burned, leaving a few large trees in
a floodplain pastureland.

Most stands along Clear Creek have recently been cut or
cleared for farming and for the construction of flood-control
reservoirs. One Clear Creek siand five miles north of Denton
was of adequate size for sampling but was excluded from this
study after reconnissance proved the stand to be dissected by
gulleys and a road. The stand also showed strong ecotone
effects of a mixed presence of streamside flora and flora
from nearby upland~forest siopes.

In past years, many Elm Fork stands were almost entirely
removed to allow cultivation of the rich streamside solls.
Several stands of bottomland forest remain along the Elm Fork
above its confluence with Clear Creek. Most, however, exhibit
evidences of extensive grazing or ecotone effect,

The construction and subgequent filling of Garza-Little
Elm Reservoir inundated and reduced much of the lower flood
plain forest of Little Elm Creek. Many of the remaining
stands are relatively small strips of trees that border the
creekbanks, and are surrounded by fields of cotton and grain,
Extensive farming pressures have caused clearing of nearly all
sites suitable for inclusion in this situdy.

Two stands, designated as upper and lower stands, were
sampled along each of four major creeks in Denton County,

Texas (Fig. 2).



Miles
- — 33°00!
|
Vegetation belts Stands/Creeks o
GP: Grand Prairie U: Upper Stand
ECT: Eastern Cross Timbers L: Lower Stand
BP: Blackland Prairie CC: Clear Creek
DC: Denton Creek
Regervoirs i EF: Elm Fork
HC: Hickory Creek
GLER: Garza-~Little Elm LE: Little Eim
GPVR: Grapevine PC: Pecan Creeck
Towns a
A: Aubrey
B: Bolivar
bB: Denton
J: Justin

R: Roancke
Fig. 2-~Generalized map of Denton County, Texas, showing
vegetation belts, reservoirs, creeks, towns, and stands (3).
Choosing Transects
Cedar elm trees with a dbh (diameter breast-high) of 1.5
lnches or more were designated mature trees and sampled using

the crown-intercept-line~transect method (2). Stand size was



the determining factor in establishing the number of tran-
sects at each study site. Two transects were run at each
stand, as this number was the maximum number of transects
that could be run without overlap or ecotone interference at
the smallest study site. The minimum transect length was
arbitrarily set as 250 meters, but was extended where vari-
ations in environment, tree density, and tree size indicated
a local difference in vegetation. All transects were con-
tinued veyond the minimum length to increase sample size and
obtain a more representative sample of the cedar elm pop=-
ulation found within a given stand.

Bach transect was laid out from a designated base point
chogen such that the beginning of each transect would be well
within the stand, free of ecotone effect, and could be easily
relocated. Base points were marked with bright orange or red
paint, and transect trees were marked with blue or dull~red
paint. Where possible, transects followed predetermined
degree headings of a pocket compass accurate to five degrees.
In some stands, transect-compass headings intersected ecotones,
areas of severe disturbance, or natural boundaries. In other
stands, nearly impenetrable undergrowth rendered compass
headings difficult to follow., In such cases, transect-~degree
headings were eilther changed near the point of disturbance or
laid parallel to and beyond ﬁhe.ecotone area, stand boun&ary,

or creekbank,



Crown-~Intercept Saumpling of Mature Trees

Mature cedar elm trees whose crowns intercepted transect
lines were measured to the nearest 0.1 inch diameter with a
standard dbh tape and marked for identification and relocation
with blue or red paint, For each cedar elm, lateral distance
and intertree distance were recorded to the nearest 0.5 meter,
Distances were estimated by carefully pacing as close to a
one-meter length as possible and counting the number of paces
between points, Lateral distance was measured as the perpen-—
dicular distance from the transect line to the bole of the
crown~intercept tree. The distance along the transect line
and between two successive points where lateral-distance lines
intersected the transect was designated intertree distance.
Locatlion of each crown-intercept tree along the transect was
recorded to the nearest 0.5 meter, Total transect length was
divided into ten-meter segments, and the transect~segment
density (number of trees per each ten-meter transect-segment)
and frequency (per cent occurrence in total number of ten-

meter transect-segments per transect) were recorded.

Quadrat Sampling of Imwmature Trees
An estimate of reproductive success of cedar elm trees
was cbtained by sampling immature trees at each site. Immature
cedar elm trees (those with a diameter smaller than 1.5 inches
dbki} were sampled by the use of quadrats, One transect at

each study site was divided iato ten, equal lengths. A ten- by
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ten~met@r‘quadrat was established at the beginning and to the
right or left (determined by a coin toss) of each transect-

length such that the transect formed one side of the guadrat,
In each quadrat, cedar elm trees with a diameter breast-high
of less than 1.5 dnches were counted and recorded as immature

trees,

Mechanical Analysis of Soils

In order to relate population parameters to substrate
type, soll samples were collecied at the midpoint of one
transect at each site. After removal of surface debris, one
sample of the upper 1-5 inch As=topsoil layer and one sample
of the deeper, 6-12 inch By layer were collected. Samples
were oven dried for 48 hours at 110° C. Mechanical analysis
of soil texture of samples was by the hydrometer method (1).
Per cent conposition of sand, silt, and clay was determined

for the Aq and By layer of each stand.

Statistical Treatment of Data
Statistical analyses and comparison of population pa-
rameters data were done by computer at the Merrick Computing
Center of the University of Oklahoma. Minimum, mean, maximun,
standard deviation, standard error, degrees of freedom, and
L were determined and compared for diameter breast-high, inter-
tree distance, lateral distance, transect~segment density, and

lmmature~tree density. So that some estimate of age~class

distribution could be gained, dbh data were grouped into the
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following 5 size-classes: size-class A (1.5-4.0 inches),
size-class B (4,1-8,0 inches), size=-class C (8.1-12.0 inches),
size-class D (12.1~16.0 inches), and size~class T (16.1 inches
or larger). Per cent composition of each size-clags was
determined and compared for each stand. Frequency (per cent
transect-segments occupied by cedar elm trees) was calculated
and compared at both stand and creek levels. BRasal area per
tree, (% dbh)z, was calculated and average basal area per

tree determined and compared for each stand and creek. DRasale-
area density (total basal area of trees divided by the total-
meters-transect length) was determined at each stand and

creek,
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CHAPTER III
STUDY SITES

Denton County, located in north-central Texas, is a
gently rolling plain of low relief., The landscape is dis-
sected by a number of small streams of the Trinity River
watershed, and has a general slope from the northwest to the
southeast (4). Three vegetational communities run north to
south through the county (Fig. 2). The RBRlackland Prairie is
a grassland covering the eastern one-fourth of the county.
Upper Cretacecus deposits of Austin Chalk and Eagle Ford
limestone form the underlying_substrate of the grassland,

The Eastern Cross Timbers is an oak~hickory-upland forest
located in the northeastern, central, and south-central pore
tions of Denton County, and overlies Cretaceous Woodbine sand-
stone. The western portion of the county is covered by the
grassiand of the Grand or Fort Worth Prairie. The limestone
substrate of the Grand Prairie has its origins in the.Triaity-
Paluxy, Walnut, Goodland, Kiamita, Duck Creek, Fort Worth,
Denton, Weno, Pawpaw, Main Street, and Grayson upper-formations
of the Lower Cretaceous (1).

The climate of Denton County is classified as moist-
subhumid~nesothermal by Thornthwaite (3). Normal annual=total

precipitation ranges from 32 to 36 inches for the northeastern

12.
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half of the county and from 28 to 32 inches in the south-
western portion., April and May are the months of highest
rainfall, but rain falls throughout the growing season. The
area 1s subject to drought. The mean length of the warm sea~
son {number of days betwsen the mean dates of the last freeze
in spring and the first freeze in the fall) ranges from 215
to 230 days. Mean-minimum temperature for January ranges
from 22 °* ¥, to 3¢ ' ¥, Mean maximum temperature for July

ranges from 96 ° ¥, to 98 °* F. (2).

The Lower Denton Creek Stand

The lower Denton Creek stand is located 1 mile west and
2 miles north of Roanoke (Fig, 2). The stand has an elevation
of approximately 570 feet, covers 200 acres of Frio clay soils
(1), and is situated at the extreme lower end of Denton Creek,
just above upper Grapevine Reservoir (Fig. 3)., The stand is
bordered on the western fenceline by a gravel road, on the
north, east, and southeast by Denton Creek, and on the south-
western fenceline by a pasture. A small, extremely northern
segment of the stand has been isolated by a roadcut that runs
eastward from a gravel road, through the stand, and ends at
Denton Creek. The southern fenceline area is often used as a
route to nearby Denton Creek fishing areas, and has been the
site of considerable refuse dumping. The stand has seen
limited use in past years as a local source of firewood and
pecan logs. Abandoned, overgrown roads and trails wind

through the stand, and the floodplain contains numerous
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SCALE:
1 IN.= 200 M.

A= Transect A

B= Transect B

Fig, 3=-The lower Denion Creek stand, showing Denton
Creek, roads, transects, and guadrats,

oxbows and ephemeral pools., Occasional cattle grazing and

deer obrowsing were observed in the stand,



Transect A was laid at 210°* southwest from a sycamore
tree located 150 meters east of the western edge of the stand
and at the edge of an oxbow lmmediately south of the east-
weat roadcut. Transect A continued 360.5 meters sSouth and
west Lo near the western fenceline., Transect B was laid at
35* northeast from a cedar elm tree located approximately
20 meters east and north of the southwest cornmer of the stand,
Transect B continuved 757.5 meters through the main body of

the stand, ending at Denton Creek.

The Upper Denton Creek Stand

The upper Denton Creek stand is located 0.5 miles north
and C.5 miles east of Justin (Fig. 2). The stand covers
about 46 acres of Frio clay soils (1) and has an elevation of
approximately 600 feet (Fig. 4). The stand is bordered on
the western and southern fencelines by cultivated fields and
on the north and east by Denton Creek and by the Olivers Creek
tributary of Denton Creek. The southeastern portion of the
stand has undergone clearing'and is separated frowm the main
body of the stand by a fenceline, This smaller portion has
been used to pasture cattle and was excluded from the study.
Light grazing and cattle trails are apparent throughout the
main porticn of the stand. Some cutting of trees for fire-
wood use was observed in the western portion of the stand.

The basepoiant of transect A was established at the cen-

ter of a fenceline dividing the southeastern, cleared portion
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SCALE:
1 IN.= 200 M.

A= Transect A

il

B

i

Transect B

Fenceline

Fig., 4--The upper Denton Creek stand, showing Denton

Creek, fenceline, transects, and quadrats,

from the main body of the stand. Transect A was laid at 280°
west and continued 421,00 meters to near the western boundary
of the stand. Transect B was laid from a large burr ocak tree
sitvated between two cattle trails at the rorthwest corner of
the stand. Transect B continued at 95 ° east for 90 meters to
near Denton Creek, then 310 meters roughly parallel to and 30

meters from the creek for a total transect length of 400 meters,
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The Lowsr Clear Creek Stand

The lower Clear Creek stancd is located 4.5 miles north
and 0.75 miles east of Denton (Fig. 2), Clear Creek divides
the stand into 3 distinct portions (Fig. 5). Small trees
and underbrush have been cleared from the southwestern area,
leaving several large trees in pastureland and dense thickets
of greenbrier-~covered trees near the creekbank. The south-
eastern portion is a small, narrow loop of forest subject to
frequent overflow of the creek., ¥Fallen trees in this area,
washed from the soil by creek‘erosion, have created small
clearings. Because of the extensive disturbance and heter-~
ogenous composition of these two areas, only the.third, north=-
eastern portion was selected for study. This portion covers
approximately 15.5 acres, has an elevation of 560 feet, and is
comprised of Frio clay soils (1), The portion of the stand
under study is bordered on the northern fenceline by a drain-
age ditch and cultivated field, on the eastern fenceline and
southeastern corner by a pasture, and on the east and south by
Clear Creek, The area shows few evidences of man-made dig~
turbances, but debris from past and recent flooding was found
in trees and bushes at helghts of over 4 feet. Other debris,
extreme erosion of creekbank soll, and observation of the
area under flooded conditions indicate frequent, destructive
overflows.

Transect A was laid at 270° west from an American elm

tree located 20 meters south and'west of the northeast corner
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SCALE:
T IN,= 200 M.

A= Transect A

B= Transect B

CLEAR
n CREEK

Fig. 5==The lower Clear Creek stand, showlng Clear Creek,
transects, and quadrats.
of the stand, and continued 275.0 meters to the creekbank of
Clear Creek. Transect B was laid at 215° , heading southwest
from an American elm tree located 20 meters south and west of
the northeast corner of the stand. Transect B continued
gsouthwest to within 10 neters of Clear Creek,'and then paral=

lel to the creek for a total transect length of 340.0 meters.

The Upper Clear Creek Stand
The upper Clear Creek stand is located 5 miles west and
4 miles north of Bolivar (Fig. 2). The stand has an elevation
of approximately 715 feet, overlies Frio clay soils in the
western half of the stand and Trinity soils in the eastern and
southeastern portions of the stand (1), and occupies approx-
imately 190 acres (Fig. 6). The stand is bordered on the

north by an unimproved dirt road, on the east by a cultivated
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SCALE:
1 IN.= 200 M.

A= Transect A

B= Transect B

Fig. 6-~The upper Clear Creek stand, showing Clear Creek,
unimproved dirt road, transects, and guadrats,
field, and on the west and south by Clear Creek. The stand
has undergone light grazing, but is otherwise relatively undig-

turbed.
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Transect A was laid from an ash tree located 1 meter
from the unimproved dirt road and due northwest of a large
horseshoe bend of Clear Creek, Transect 4 continued east at
95 °* for 262.0 meters to a point where the transect was near
the dirt road. Transect B was laid at 185' south from a
large honey locust tree located immediately:south of a gulley
and near a bend in the dirt road., Transect B continued 592.0
meters to near a large clearing adjacent to an old horseshoe

bend of Clear Creek.

The Lower Elm Fork Stand

The lower Elm Fork stand is located 4.5 miles east and
4.0 miles north of Denton (Fig. 2). The stand has Trinity
clay soils (1), an elevation of about 535 feet, and an area
of 250 acres (Fig. 7). The streamside forest is bordered on
the north by a cultivated field and pasture, on the east and
south by the Elm Fork of the Trinity River, and on the west
fenceline by a gulley and cultivated fields. The stand has
undergone periodic light grazing, and cattle trails wind
throughout the stand. Debris from periodic flooding were
observed at heights of over 3 to 4 feet above ground and indi-
cated both past and recent overflows. Gulley erosion and
numerous branchee nave cut across the floodplain, and nuumerous
ephemeral pools of varying size are scattered throughout the

floodplain,
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SCALE:
1 IN.= 200 M,

A

H

Trangect A

B= Transect B

Fig. 7=-=-The lower Elm Fork stand, showing Elm Fork of the
Trinity River, itransects, and quadrats.

Transect A was laid at 160 ' southeast from a hackberry
tree located 150 meters east and 250 meters south of the

northwest corner of the stand. The base tree was located east
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of a shallow, winding, intermittent stream. Transect A was
continued for 441.0 meters to the bank of a deep, wide oxbow,
Transect B was laid at 90°' east from a burr cak tree located
2% meters east and 100 meters south of the northwest corner
of the stand. Transect B continued east 586.0 meters, and
roughly paralleled the northern fenceline to the edge of a

large oxbow.

The Upper Elm Fork Stand

The upper Elm Fork stand is located 2.5 miles west and
2 miles north of Aubrey (Fig. 2). The stand has Frio clay
soils (1) and an elevation of approximately 555 feet (Fig. 8).
The stand is bordered on the north fenceline by an unimproved
dirt rcad, on the east fenceline and west by cultivated fields,
and on the south by Bray Branch and Elm Fork. The portion of
the stand east of Elm Fork, comprising approximately 50 acres,
was chosen for study because of its accessibility, size, and
lack of major disturbance, The portions of the stand west of
Elm Fork were not sampled due to their smaller size and
greater inaccessgibility. One rough trail had been cut east-
ward through the study site, but the area was otherwise
relatively undisturbved.

Transect A was laid from an American elm tree located 10
meters south of the dirt road and 15 meters east of the creek.
Transect A was lald southeast, 15 meters east and parallel to
the eastern bank of Elm Fork, for a total distance of 504.0C

meters., Transect B was laid at 70° northeast from a honey
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SCALE:
1 IN.= 200 M, ,
A= Transect 4 X f}
B= Transect B -

'''''

Fig., 8=-The upper Elm Fork stand, showing the Elm Fork
of the Trinity River, road, transects, and gquadrats.
iocust tree located 15 meters south of the dirt rcad and 25
meters east of Elm Fork. Transect B continued 340,% meters
to near the east fenceline and then at 17° southeast for

200.5 meters, for a total transect length of 541.0 meters.

The Lower Little Elm Stand
The lower Little Elm stand is located 4 miles east and

% miles south of Aubrey (Fig. 2). The stand has an elevation
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SCALE:
1 IN.= 200 M.

A= Transect A
Bz Transect B

D

i

Drainage Ditch

Fig. 9--The lower Little Elm stand, showing Little Flm,
drainage ditch, transects, and quadrats,
of approximately 535 feet, has Durant fine sandy loam and
Catalpa clay soils (1), and covers 46 acres (Fig. 9). The
stand is bordered on the east and north by cultivated fields,
and on the west and south by pastures and fields. The south-
western and southern boundaries of the stand are separated
from the fields by a drainage ditch that empties into Little
Elm Creek in the southeastern part of the stand. Minor refuse
dumping in the ditch and creek were the only disturbances
observed in this stand. The overall heights of the trees in

this stand were considerably less than those observed in the
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stands on other creeks. Taller treés were found only within
a few meters of the creek and in the southernmost part of the
Little Elm lower stand.

Transect A was laid at 212°* southwest from a two~boled
cedar elm tree in the northwestern fenceline and continued
southwest %30.0 neters to the edge of a drainage ditch at the
wegtern edge of the stand. Transect B originated from a large
burr oak tree located 25 meters northwest of the confluence
of a large drainage ditch and Little Elm Creek, and the
transect paralleled Little Elm northward for 284.0 meters.

The Upper Little Elm Stand

The upper Little Elm stand is located 4.9 miles west and
2 miles north of Aubrey (Fig. 2). The stand has an elevation
of 535 feet, has Catalpa clay soils (1), and comprises about
2% acres (Fig., 10). The stand is bounded on the east and
northeast by a dirt road, on the northwest, west, and south-
west fencelines by a cottonfield, on the southeast by pasture,
and at the center of the south fenceline by a narrow strip of
streamside forest. The overall heights of trees are similar
to those of the lower Little Elm stand, with a few taller
trees found near the creek. The western part of the stand
exhibits little evidence of disturbance, but the eastern part
is dissected by shallow drainage ditches and has been a2 site
of refuse dumping near the dirt road.

Transect & was laid at 170° south from a base point on

the north fenceline 23 meters east of the northwest corner of
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S LITTLE

SCALE:
1 IN,= 200 M,

T A= Transect A

B= Transect B

D

it

Dwelling

Fig, 10=-The upper Little Elm stand, uhow1ng Little Elm,
roads, dwellings, transects, and guadrats,
the stand and continued 351.0 meters to the south fenceline.
Transect B was laid 78° east from a cedar elm tree located
15 meters east and % meters north of the southwest corner of
the stand. Transect B continued northeast 303.0 meters to a

dirt road at the eastern boundary of the stand.
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CHAPTER IV
RESULTS AND DISCUSSION

Results were grouped into four areas: firstly, mea-
surements of distribution; secondly, measurements of biomass;
thirdly, measurements of size distribution and seedling sur-
vival; and lastly, edaphic results. Measurements of the
distribution of mature cedar elm trees within stands included
frequency, transect-segment density, intertree distance, and
lateral distance, The biomass measurements included diameter
breast-high, basal area, and basal-area density. Size distri-
bution and seedling=survival measurements included diameter
breast-high size-class distribution and immature-tree density.
Edaphic measurements included results of analyses of soil par-

ticle slze of Ay and By layers at study sites.

Frequency
Frequency of mature cedar elm trees at stand and creek

levels was determined as per cent occurrence of mature trees
in total number of ten-meter~transect segments at the stand
or creek. Frequencies greater than 90 per cent were observed
at both the upper and lower Little Elm stands (Table I), The
Lower values of the stand-frequency values were observed to
be 3¥.46 per cent at the upper Elm Fork stand, and 45.16 per

cent at the lower Clear Creek stand.
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FREQUENCY OF MATURE CEDAR ELM TREES AT STAND LEVEL

Total Number of

Per Cent Trangeci-

Stand Trangect~Segnents segments Occupiled
per Stand by Cedar Elm

Denton Creek

Lower 112 76.79

Upper 82 59.76
Clear Creek

Lower 62 45,16

Upper 85 76,47
Elm Fork

Lower 103 70.87

Upper 104 38.46
Little Fim

Lower 61 9344

Upper 65 90.77

At creek levels, Little Elm exhibited the highest values

for frequency, 94.44 per cent (Table II), Frequency values

for other creeks ranged from a low of 54.%59 per cent at Elm

Fork to values of 62.27Y per cent at Clear Creek and 69.59 per

cent at Denton Creesk,.

TABLE IT

FREQUENCY OF MATURE CEDAR ELM TREES AT CREEK LEVEL

Total Number of

Per Cent Transect

Cresk Transect-Segments Segments Occupiled
per Creek by Cedar Elm
Denton Creek 194 69.59
Clear Creek 147 bd .2y
Elm Fork 207 54 59
Tittle =lm 26 ST




Frequency resulis indicated an uneven distribution of
cedar elm trees within stands along Clear Creek and Elm Fork.
High frequency and a relatively even distribution were found
in Little Elm stands, and a nmoderately even distribution ang
frequency characterized the trees in Denton Creek stands.

At the upper Elm Fork stand, most of the cedar elm trees were
present in transect segments above a terrace in the eastern
half of the stand and absent from the area immediately adja-
cent to the creekbank of Elm Fork. Transect B at the lower
Clear Creek stand intercepted only 12)cedar elm trees in 3%40,0
meters. Cedar elm trees at the lower Clear Creek stand were
mostly 1arger,iolder trees near the creekbank., Transect A

at the lower Clear Creek stand was 275.0 meters in length,
but intercepted 31 cedar elm trees of varying size in the
northern part of the stand. Results indicated the lower
Clear Creex stand to be a remnant stand with a heterogenous

distribution of cedar elm trees.

Trangect-Segment Density
Mean values of the number of mature cedar elm trees in
transect segments of 10-meter lengths showed that values for
upper and lower Little Elm stands were similar, as were the
values for upper and lower Elm Fork stands (Table III). The
differences between mean-density values of upper and lower
stands of Denton Creek were very highly significant (0.001

level), as were density values of upper and lower stands of
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TABLE III

MEAW- AND MAXIMUM-TRANSECT-SEGMENT-DENSITY VALUES
OF ULMUS CRASSIFOLIA AT STAND LEVEL

Stand Mean® | Max.® | std., | pt¢ t
Dev.

Denton Creek .
Lower 2.3%6 11.00 2.18 192 3.54
Upper 1.34 8.00 1.64

Clear Creek
Lower 0.69 5.00 0.98 145 3 .44°
Upper 1.34 5.00 1.22

Elm Fork £
Lower 1.31 7.00 1.26 205 1.95
Upper 0.92 7.00 1.58

Little Elm £
Lower 3.33 10.00 2.36 124 1.83
Upper 4,15 13.00 2.73

aAverage number of trees per 10~meter~transect segment,
bMaximum number of trees per 10-meter-transect segment.

“standard deviation.

dDegrees of freedom,

®significant difference at 0.001 level.
fyot significantly different.

Clear Creek., The highest mean-transect-segment-density value
was 4,16 for the upper Little Elm stand, while the lowest
mean-~density value was 0.69 trees per transect-segment for

the lower Clear Creex stand. Results indicated widely varying
transect-segment densities of cedar elm trees within stands
along Denton Creek and Clear Creek, but similar transect—
segment densities within stands along Elm Fork and Little Elm.

Stand-transect-segment-~density values paralleled frequency
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values, with lower values for the lower Clear Creek stand and
the upper Elm Fork stand, and higher transect-segment-density
values for Little Elm stands,

Elm Fork and Clear Creek cedar elm populations showed

similar mean values (Table IV)., The mean-transect-segment

TABLE IV

MEAN- AND MAXTMUM-TRANSECT~SEGMENT-DENSITY VALUES
OF ULMUS CRASSIFOLIA AT CREEK LEVEL

Creek Mean® Max.° std, ped ¢
Dev.C® B
Denton Greek 1.0% T1.00 1.46 559 5.03%
Clear Creek 1.07 5.00 1.17
Denton Creek 1.93 11.00 1.46 399 6.16°
Elm Fork 1.12 7.00 1.44
Denton Creek 1.93 11.00 | 1.46 318 7.24%
Little Elm 3,75 13,00 2.58
Clear Creek 1.07 5,00 1.17 352 0.33%
Elm Fork .12 7.00 1.44
Clear Creek 1.07 5,00 1.17 271 11.34°
Little Elm 3,75 13,00 2.58
Elm Fork 1.12 7.00 1.44 331 11.97¢
Little Elm 3,75 13,00 2.58

aAverage nupber of trees per 10-meter~transect segment,
bMaximum number of trees per 10-meter-transect segment.
“Standard deviation.

dDegrees of freedom.

eSignificant difference at 0.001 level.

fNot glgnificantly different,

density of cedar elm populaticns of Denton Creek and Little

Elm were very highly different (0.001 level) from each other
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and the other creek populations. Mean~transect-segment-den-
sity values at the creek level decreased from a high of 3.75
at Little Elm to 1.93 at Denton Creek, to 1.12 at Elm Fork,

and to a low of 1.07 at Clear Creek.

Intertree Distance
An additional measure of density was determined by com=
parison of intertree~distance values, in that a large mean-
intertree~distance value indicated a small mean—density value
for a stand or creek, A comparison of mean~intertree~distance

values is shown in Table V,

TABLE V

MEAN- AND MAXIMUM-INTERTREE-DISTANCE VALUES OF
ULMUS CRASSIFOLIA AT STAND LEVEL

Stand Mean® | Max.? std._ ped t
Dev. -

Denton Creek o
Lower L. 14 4&.0 5.87 372 2.79
Upper 6.36 72.0 9.08

Clear Creek £
Lower 10.97 58,5 13.70 155 2.17
Upper 7.07 56.5 8.23%

Elm Fork
Lower 7,46 70.0 Q.41 229 0.918
Upper 10.02 262,0 20.69

Little Elm
Lower 2.81 20.0 3,17 471 1.318
Upper 2 .40 29.0 3.45

a , .
Average number of meters per intertree distance,.
bMaximum number of meters per intertree distance,.
“Standard deviation.
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dDegrees of freedon,

®significant difference at 0.01 level,
fSignificanﬁ difference at 0.05 level.
Eiot significantly different,

The mean value of intertree distance, meters distance
between cedar elm trees along the transect line, showed the
same patterns of significance as did values obtained by anal-
ysis of transect-segment density, Intertree-distance values

are compared at creek level in Table VI,

TABLE VI

MEAN- AND MAXIMUM~INTERTREE-DISTANCE VALUES OF
ULMUS CRASSIFOLIA AT CREEK LEVEL

Creek Mean® | Max.® | Std., | D% t
Devﬂ
Denton Creek Iy, 76 72.0 7.07 529 L.438
Clear Creek &.17 58,5 10.14
Denton Creek Iy 76 72,0 2,07 60% 3.20°
Elm Fork 8.5, | 262.0 21.03%
Denton Creelk b .76 72,0 7.07 845 10,428
Little Elm 2.59 29.0 3,33
Clear Creek 2,17 58,5 10.14 386 0.20f
Tim Fork 8,54 262.0 21.03%
Clear Creek §.17 58,5 10.14 628 10.428
Elm Fork 8. 54 262.0 21,03 202 6.018
Little Elm 2.59 29.0 3.35

a . .
Average number of meters per interiree distance.
b . . .
Maximum number of meters per intertree distance.
c C s

Standard deviation.
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Degrees of freedom.

Significant difference at 0.01 level.
frot significantly different., |
gSignificant difference at 0.001 level.

Lateral Distance

35

So that exact lcocations of cedar elm within stands could

be mapped and variations in lateral distribution of cedar elm

along transects could be determined, lateral distance was

recorded for each cedar elm itree whose crown was intercepted

by the transect line.

pared in Table VII,

TABLE VII

MEAN- AND MAXIMUM~LATERAL-DISTANCE VALUES OF
UILMUS CRASSIFOLIA AT STAND LEVEL

Stand~lateral-distance values are com~

Stand Mean Max . Std. Df t
Dev.

Denton Creek g
Lower 1.18 5.0 1,08 z72 5.53
Upper 1.19 6.0 1.42

Clear Creek ¢
Lower 2.35 6.5 1.73 155 2.64
Upper 1.66 7.0 1.%55

Elm Fork £
Lower 1.57 5.0 1.24 229 3,06
Upper 1.10 5.0 1.03

Little Elm
Lower 1.06 5.5 1.00 471 0.89%
Upper 0,98 L.,0 0.94

aﬁvarage number of meters per lateral distance.
bMaximum number of meters per lateral distance.
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Cstandard deviation.

dDegrees of freedom.

®significant difference at 0.001 level.
fSignificamt difference at 0.01 level.
ENot significantly different.

Lateral distances in upper and lower stands on both
Clear Creek and Elm Fork were found to be highly signifi-
cantly different (0.01 level), while stands on Denton Creek
were very highly significantly different (0.001 level). The
lateral distances of the upper and lower stands of Little Elm
were similar. Lateral-distance-mean values for stands varied
from 0.98 meters at the upper Little Elm stand to a high of
2.535 meters at the lower Clear Creek stand, for an overall
range of only 1.37 meters at stand level.

At the creek level, Denton Creek and Elm Fork exhibited
similar lateral-distance values (Table VIII). The lateral~
distance values among all other creeks showed very highly
gignificant differences (0.001 level)., Lateral-~distance~mean
values at creek level varied from a low of 1.01 meters at
Little Elm to 1.87 meters at Clear Creek, for an overall
range of 0.36 meters,

Lateral distance proved to be a parameter limited by
tree crown size. The maximum lateral distance of a cedar elm
tree was limited to the maximum length of a cedar elm branch
extending from the bole of the tree to the transect line.

The maximum-recorded lateral distance was 7.0 meters,
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TABLE VIII

MEAN AND MAXIMUM-LATERAL-DISTANCE VALUES O
ULMUS CRASSIFQLIA AT CREEK LEVEL

Creek Mean® | Max.® | std., | Df° t
Dev.
Denton Creek 1.38 £.0 1.21 529 3,89°%
Clear Creek 1.87 7.0 1.52
Denton Creek 1.38 5.0 1.21 603 0.02%
Elm Fork 1.38 6.0 1.18
Denton Creek 1.38 6.0 1.21 851 .91
Little Elm 1.01 6.5 0.97
Clear Creek 1.87 7.0 1.52 386 3,51
Blm Fork 1.38 6.0 1.18
Clear Creek 1.87 7.0 1.52 £28 8.19°
Little Elm 1.01 6.5 0.97
Flm Fork 1.38 6.0 1.18 702 y.42%
Little Elm 1.01 5.5 0.97

aAverage number of meters per lateral distance,
bMaximum number of meters per lateral distance.

CStandard deviation.
d

&
T

Degrees of freedom.
Significant difference at 0,001 level.
Not significantly different,

Overall, the lateral~distance parameter was seen to be
more useful in mapping trees for relocation and restudy than

measuring differences between populations of cedar elm trees.

Diameter Breast—High

Analysis of dbh (diameter breast-high) mean values of

cedar elm trees at the stand level (Table IX) indicated that



TABLE IX

MEAN- AND MAXTMUM~DIAMETER BREAST-HIGH VALUES OF

ULMUS CRASSIFOLIA AT STAND LEVEL2
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b c

Stand Mean Max. Std. pf® t
Dev,

Denton Creek P
Lower 6.08 2541 Lo17 372 6.22
Upper 9.42 23.2 5.88

Clear Creek
Lower 9,20 25.0 L .76 155 0.228
Upper 942 29.8 5,87

Elm Fork 5
Lower 9.45 19.4 4.59 229 8.15
Upper 4.74 22.2 3.92

Little Elm h
Lower 5.73 18.9 3,14 471 2.24
Upper 5.13 154 2.73

%) tree with more than one bole at diameter breast-high

(measured L% feet above the base of the tree) was

asgigned & single dbh value calculated from the total-
combined=-basal areas of the individual boles,

b . S
Average dilameter in lnches.

“Maximum diameter in inches.

d

Standard deviation.

eBegrees of freedom,

fSignificant difference at 0.001 level.
ENot significantly different.

hSignificant difference at 0.0% level,

values for the upper and lower Clear Creek stands were similar.

Conversely, the values of upper and lower stands of other

creeks were significantly different (0.05 level) for Little

¥lm and highly significantly different (0,001 level) for

Denton Creek and Elm Fork.
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At the creek level, Denton Creek and Elm Fork populations

exhibited similar mean dbh values (Table X). Conversely, the

TABLE X

MEAN AND MAXIMUM-DIAMETER BREAST-HIGH VALUES OF
UILMUS CRASSIFOLIA AT CREEX LEVEL

Creek Mean® | Max.S Std. e %

Dev.

Denton Creek 7.01 25.1 4.95 529 | 4,780

Glear Creek Q.34 29,8 5.54

Denton Creek 7,01 25,1 .95 603 1,358

lm Fork 7.57 22,2 L .96

Denton Creek 7.01 25,1 495 85 | 5.97¢

Little Elm 5.38 18.9 2.93

Clear Creek 9.34 | 29.8 5,50 386 | 3.92°

Elm Fork 7.57 22.2 I .96

Clear Creek 9,34 29,8 5,54 628 1I.h7f

Little Elm 5,38 18.9 2.93%

Elm Fork 7.57 22.2 496 202 | 7.34%

Little Elm 5.38 18.9 2.9%

%) tree with more than one bole at diameter breast~high
(measured 4% feet above the base of the tree) was
assigned a single dbh value calculated from the total-

combined-basal areas of the individual boles.
bAverage diameter in inches,

“Maximum diameter in inches.
dStandard deviation.
eDegrees of freedon.
fSignificant difference at 0.001 level.

Eot significantly different.

cedar elm populations at Clear Creek and Elm Fork had highly
significantly different (0.001 level) mean dbh values. All
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other comparisons of mean dbh values showed very highly sig-

nificantly different values (0,001 level) among creeks.

Basal Area
The parameters of average basal area per tree and average~
basal-area density were used as indicators of cover and bio=-
mass distribution, respectively. 3Basal-area values, compared
as average bvasal area per tree and basal-area density at the

stand level, are shown in Table XI.

TABLE XI

AVERAGE BASAL AREA PER TREE AND BASAL~AREA DENSITY
OF ULMUS CRASSIFOLIA AT STAKD LEVEL®

Average Average
Stand Basal Areg Basal Areg

- per Tree Density
Denton Creek

Lower 29.44 6.86

Upper 69.71 9.33
Clear Creek

Lower 66,52 5.61

Upper 69.71 9.3%
Elm Fork

Lower 70,04 9.25

Upper 17.36 1.61
Little Elm

Lower 25.78 8.54

Upper 20.63 8.50

8Basal area = (4 dbh)=.

b. .

Expressed as square inches per tree.
C .

Expressed as square inches per meter,
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Resulis of average basal area per tree were derived
from mean dbh values and showed the same patterns of dif=-
ferences and similarities as dbh values, A group with high
average basal area per tree (66.52-70.04 square inches per
tree) included upper Denton Creek, lower and upper Clear
Creek, and lower Elm Fork stands. A second group with a relw-
atively low average basal area (17.36-29.44 square inches per
tree) included lower Denton Creek, upper Elm Fork, and both
Little Elm stands.

Basal-area~density values were high (8.50~9.33 square
inches per meter of transect length) for the upper Denton
Creek, upper Clear Creek, lower Elm Fork, and both Little
Elm stands. Intermediate values (5.61-6.86 sguare inches per
meter of transect length) were present at the lower Denton
Creek stand and lower Clear Creek stand, and an extremely low
value of 1.61 square inches per meter was found for the upper
Elm Fork stand.

Results at the creek level (Table XII) showed a distri-
butlon with low basal area per tree at Little Elm, large
trees with intermediate basal area at Denton Creek and Elm
Fork, and large trees with high basal area at Clear Creek,
The highest basal-area density was 8.50 square inches per
meter of transect at Little Elm. Intermediate basal-area-
density values were present on Denton Creek and Clear Creek,

and a low value was found at Elm Fork,
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TABLE XIT

AVERAGE BASAL AREA PER TREE AND BASAL~-AREA DENSITY
OF ULMUS CRASSIFOLIA AT CREEK LEVEL?

Average Average
Creek Basal Are% Basal Area
per Tree Density®
Denton Creek 26,11 7 .55
Clear Creek 68,56 7.29
Elm Fork 45,04 5.00
Little Elm 22.76 8.50

83agal area = (% dbh)a.

b .
Expressed as square inches per tree,

CExpressed as sguare inches per meter,

Diameter Breast-High Size~Class Distribution

Per cent composition of dbh size classes of cedar elm at
stand level is shown in Fig. 11. A per cent composition
greater than 25.00 per cent in size classes A and B and a
more or less pyramidal size~class distribution patteran were
present in the lower Denton (reek, upper Elm Fork, lower
Little Elm, and upper Litftle Elm stands. The large trees of
size-class E were absent from the upper Little Blm stand.
Upper Denton Creek and lower Clear Creek stands showed similar
distribution values for A, B, and C size-classes. The D and
E size=-classes made up a large percentage of cedar elm found
in the upper Denton Creek stand and had similar percentage
values. A large size-class D and smaller number of the older,

largest trees of size~class E were found at the lower Clear
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Upper Denton Creek

Upper Clear Creek

i |
Upper Elm Fork

0

Upper Little ¥lm

C (8.1 = 12.0 inches dbh)
D (12.1 « 16.0 inches dbh)
E (16,1 inches dbh or larger)

Fig. 11--Dbh size-class distribution, showing per cent
composition at stand level,
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Creek stand, The upper Clear Creek stand had a maximum value
of 34,21 per cent in size~class B, 17,57 per cent as old,
large trees of size class E, 18.42 per cent as small trees of
size~class A, and varying percentages in other size-classes.
Lower Elm Fork had a fairly even distribution of size~classes
B, C, and D, with a small representation of 14.07 per cent in
size-class A.

Dvh size=class distribution patterns at the creek level
are shown in Figure 12. The pyramidal distribution pattern
of large numbers of small trees and decreasing percentages of

larger, older trees was indicative of healthy, reproducing

6.5 E 14.07
8.82 D 15.95
16.04 C 21,02
3,76 B 29,94
A3.42 A 19,10
Denton Creek Clear Cresk
5.19 E  0.63
15.58 D 2,96
18,18 ¢ 13,32
27.71 B 43.13
33,33 A 39.96
Eln Fork Little Elm
Dbh size-~class values:
A (1.5 = 4,0 inches dbh) C { 8.1 - 12.0 inches dbh)
B (4.1 - 8,0 inches dbh) D (12.1 -~ 16,0 inches dbh)

E (16.1 inches dbh or larger)

Fig., 12--Dbh size-class distribution, showing per cent
composition at creek level.
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populations at Denton Creek and Elm Fork. The dbh size~class
distribution pattern of Clear Creek exhibited a vast, peak
period of numbers of cedar elm trees in the B size-class,
fewer numbers in the A size-class, and larger numbers of the
older, larger trees. Dbh size~class distribution at Little
Elw indicated cedar elm trees along this creek to be smaller

trees, with a few older, larger trees,

Immature Trees
Analysis of mean values of numbers of young cedar elm
trees per terr by ten-meter quadrats (Table XIII) showed that
population densities of immature cedar elm were similar in

upper stands of Denton Creek, Elm Fork, and Little Elm,

TABLE XIII

FREQUEKCY AND MEAN- AND MAXIMUM~IMMATURE~TREE-~DENSITY
VALUES OF ULMUS CRASSIFOLIA AT STAND LEVEL

Stand P | Mean® | Max.® | std.g t
_ Dev, ‘
Denton Creek
Lower 80.00 | 10.60 67.00 | 20.59 0.69°
Upper 100,00 | 16.80 72,00 19,80
Clear Creek £
Lower 80.00 4.70 12.00 4 .60 2.L6
Upper 50,00 1.00 3.00 1.25
Elm Fork
Lower 60.00 0.80 2,00 0.79 1.71°
Upper 50.00 L.60 19.00 6.96
Little Elm
Lower 80.00 | 2.50 7,00 2.17 1.86°
Upper 90,00 | 5.80 15.00 5.18
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??requency.
DAverage density {(nuwber of immature trees per quadrat).

“Maximum density of ilmmature trees per quadrat,

dstandard deviation,

®Values not significantly different at 18 degrees of
freedon.

fSignificant difference at 0,05 level, with 18 degrees

of freedon, -
Immature cedar elm tree densities in upper and lower stands
of Clear Creek were signpificantly dissinilar at the 0,05 level,
Frequency of immature cedar elm trees was determined as per
cent occurrence in total number of 10~by 10~meter quadrats at
the stand or creek. HNumber and frequency of immature cedar
elm trees were low at the upper Clear Creek stand and both
Elm Fork stands, and high at Denton Creek, lower Clear Creek,
and Little Elm stands.

At the creek level, quadrat studies indicated that young
cedar elm trees were present in moderate densities on Clear
Creek, Elm Fork, and Little Elm (Table XIV), These popu-
lations were significantly different (0.05 level) from those
of Denton Creek, which had a distinct, high density of 13.70
cedar elm trees per quadrat. Low densities were 2.70 and
2.85 immature cedar elm trees per quadrat at Elm Fork and
Clear Creek, respectively, while a density of 4.15 immature
cedar elm trees per quadrat was observed at Little Elm,
Frequency values were low at Clear Creek and Elm Fork, while

high values were present for Denton Creek and Little Elm,
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TABLE XTIV

FREQUENCY AND MEAN=~AND MAXIMUM=IMMATURE-TREE~DENSITY
VALUES OF ULMUS CRASSIFQLIA AT CREEX LEVEL

Creek F Mean® | Max.® Std. g t
Dev, -
Denton Creek 90.00 13,70 72,00 19.92 2.29°
Clear Creek 65,00 2,85 12,00 2,79
Denton Creek 90,00 13.70 72.00 19.92 2.39°
Elm Fork 55,00 2.70 15.00 5,20
Denton Creek 90.00 13,70 72,00 19.92 2.10°
Little Elm 35,00 L,15 15,00 | 4.22
Clear Creek 65.00 2.85 | 12.00 3,79 0.10f
Elm Fork 55,00 2.70 19,00 5.20
Clear Creek 65.00 2.85 | 12.00 3,79 1.03%
Little Elm 85.00 4,15 15,00 L.22
Elm Fork 55,00 2.70 | 19.00 5.20 0.97%
Little Elm 85.00 Lo15 15,00 L .22
aFrequency.

bAverage density (number of immature trees per quadrat).
“Maximum density of jimmature trees per quadrat.
5tandard deviation.

eSignificant difference at 0,05 level, with 38 degrees
of freedom.

fValues not significantly different at 38 degrees of
freedon,
Close examination of stand data (Table XV) indicated a
possible relationship between numbers of immature cedar elm

trees and numbers of immature hackberry (Celtis laevigata

Willd.), red ash (Fraxinus pennsylvanica Marsh.), and soap-

berry (Sapindus drummondii Hook and Arn.). The highest per

cent composition value of cedar elm was found in the lower
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PER CENT COMPOSITION OF IMMATURE TREES AT STAND LEVEL*
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Denton Creek
Lower 264 | 40,15 §.33 4.92 7.58 | 35,02
Upper 481 34,93 1 15,59 | 27.67 2.91 18.90
Clear Creek
Lower 361 13,02 29.63% 14,96 13.86 28,53
Upper 226 h.43 ] 18,58 3.98 | 33.63 | 40,38
Elm Fork
Lowexr 400 .00 63,75 23,50 0.75 16.00
Upper 186 | 24.73 | 13.98 8.60 | 15.59 | 37.10
Little Elm
Lower T41 1 17.73 } 46.10 0.71 2,84 | 32.62
Upper 329 | 17.63 | 25.23 | 38.91 2.74 15,49

*Per cent composition of immature trees, based on per
cent total number of immature trees in 10 quadrats,
each 10-by 10-meters, at each stand,

Denton Creek stand, which also had the lowest per cent com-

position value for hackberry.

Conversely, hackberry seedlings

dominated seedling numbers found in the lower Elm Fork stand,

which had the lowest per cent composition value for cedar elm,

Anomalous patterns of small per cent composition values of

cedar elm and hackberry seedlings at upper Clear Creek may be

due to competition with the large numbers of immature soap-

berry trees present.

Red ash may have been an important

competitor in the upper Little Elm and upper Denton Creek
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stands, The remaining species of immature trees were each
present in small numbers in stands, but accumulatively may
have been an important competitive factor., It is suggested
that competition among seedlings strongly influenced per cent

composition patterns of immature cedar elm trees in stands.

Mechanical Analysis of Solls
Soil=particle size as a possible factor influencing pop-
ulation differences between stands was investigated by the
hydrometric analysis of soil samples of the Al and 81 layers
of each stand., Per cent composition values of sand, silt,
and clay of soll samples of the AT and B1 layers of each

stand are shown in Pable XVI.

TABLE XVI

PER CENT COMPCSITION OF SAND, SILT, AND CLAY
OF Ay~AND B,-S0IL LAYERS

A! Layer B1 Layer
Stand

Sand 51t Clay Sand Silt Clay

Denton Creek
Lower 58 .4l 16.00 25.56 49,00 14,00 37.00
Upper 5h3,52 23%.00 21.48 74,00 10.00 16.00

Clear Creek
Lower 50.72 19,00 | 20.28 65,84 15.00 19.16
Upper 68,16 | 28,00 3,84 | 85.44 | 10,00 L, 56

Elm Fork
Lower 14 .00 42,00 44,00 12.00 36.00 52,00
Upper 20.52 36.00 33,48 3L .60 37.00 28.40

Little Him
Lower 26 .60 23.00 L1540 22 .60 30.00 47 .40
Upper 25.72 26,00 48,28 21.72 29,00 49.28
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Results of mechanical analysis of soll~particle size
showed several compositional patterns present in the A1“soil

horizon samples (Fig. 13).
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. Fig, 13--8S0il texture classification of A, soils, showing
distribution of A1 solls of stands.

Both the lower and the upper Denton Creek stands and the
lower Clear Creek stand were classified as Frio clay, but had
A1 soils containing high amounts of sand. Denton Creek had
drainage not only from Grand Prairie soils, but also drained
large areas of Trinity Paluxy sands in Wise County. The soils
of both of the Denton Creek stands were most probably derived

from both Grand Prairie and Trinity Paluxy substrates. The
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Af soil of the lower Clear Creek stand contained a high per-
centage of sand and 30.28 per cent clay. Further observations
and soil analyses indicated the composition of the A1 layer
was heterogenous throughout the lower Clear Creek stand, pos-
gibly because of local soil erosion from nearby fields.

A high percentage of sand and low percentage of clay
were found in the A1 layer of the Frio clay soil of the upper
Clear Creek stand. The composition may have been caused by
the location of the stand upstream from the major influx of
silt and clay derived from the limestone soils of the Grand
Prairie, Rather, the upper Clear Creek stand was influenced
almost exclusively by drainage from Trinity Paluxy sands.

The Frio clay of the lower Elm Fork stand was low in
amount of sand, but high in approximately equal amounts of
gilt and clay. In addition to Elm Fork alluvium, soils of
the Grayson-Main Street of the Grand Prairie entered this
stand in drainage waters from Culp Branch in the northwestern
portion of the stand.

The AI layer of the Trinity clay of the upper Elm Fork
stand‘had nearly egual proportions of sand, silt, and clay.
The area of the upper Elm Fork stand sampled was the eastern~-
most portion of the stand and located nearest drainage from
Woodbine sandstone. The stand was located immediately below
the confluence of Elm Fork and the sand-laden Isle du Boils

tributary of Elm Fork.
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The A, layers of the Catalpa clays of the Little Elm

1
stands had low proportions of sand and silt, and high pro-
portions of clay. Above the stands, the main drainage of
Little Elm Creek was from the calcareous, Bagleford limestone
soils of the Blackland Prairie, with minimal drainage from
the Woodbine sandstone area to the west. The short distance
between the Little Elm stands further contributed to the
similarity of their soill coupositions,

.Analyses of B1~soil horizons showed similar patterns of

composgition as those of the A1 horizons (Fig. 14).
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Fig., 14-=5011 texture classification of 3] s0ils, showing

distribution of B, soils of stands.
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Analyses of both the Al and 81 horizons showed high per-
centages of sand in Denton Creek and Clear Creek stands and
intermediate to low percentages of sand in Elm Fork and Little
Elm stands, The 81 horizon of both the upper Denton Creek
stand and the upper Clear Creek stand had decreased percent=-
ages of silt and increased percentages of sand in comparison
to A1~horizon percentages. The 81 horizon of lower Denton
Creek had more clay and less sand than did the A? horiwon,

and the By horizon of the lower Elm Fork stand had an in-
creased percentage of clay and a slightly decreased percentage
of silt in comparison to A1"horizon values,

Although variations in soil composition existed at each
stand, casual field cbservations revealed a high molsture
content in subsoils throughout the year., The high moisture
content in the B4 samples might have been the result of a
high water table caused by the nearby creeks, and would have
lessened the influence of scil-~particle size as a possible
cause of differences in cedar elwm populations. In the A1
horizon, the relative amounts of sand, silt, and clay may
have influenced seedling survival, The extremely sandy, clay=-
deficient topscil of the upper Clear Creek stand, combined
with competition from other seedling species, may have con-

tributed to poor immature cedar elm survival at this stand.
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Stand Comparisons

Denton Creek stands exhibited significantly higher den-
sities of immature cedar elm trees than densitiles observed at
stands on other creeks, Both of the Denton Creek stands had
similar mature~tree densities and Frio clay soils with sandy-
clay Almlayers, but many other parameters were noticably
gifferent. The BI layer of the lower Denton Creek stand was
a sandy clay, but the 31 layer of the upper Denton Creek stand
was a sandy loam. The lower stand had a smaller average dbh,
basal area per tree, and basal area per meter than did the
upper stand. The frequency of cedar elm at the lower Denton
Creek stand was greater than that of the upper Denton Creek
stand. The dbh size~class distribution indicated a healthy,
reproducing population at the lower stand, and an older but
reproducing population at the upper stand. Since immature
cedar elm tree density was greater in the upper stand but
size~class A and B distribution values were greater at the
lower stand, seedling mortality might have been higher at the
upper stand. Since the upper Denton Creek stand was a small,
remaining segment of a larger stand, transects were relatively
close to the creek, and might have intercepted the larger trees
present within the stand., Most larger trees found at the
lower Denton Creek stand were in close proximity to the creek,

Althouvgh both populations on Clear Creek possessed large
trees, similar average=dbh, and similar basal~area values per

tree, many differences were present. The upper Clear Creek
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stand had a lower density of immature cedar elm trees, a
higher density and frequency of mature cedar elm trees, and a
correspondingly higher basal area per meter of transect than
the lower Clear Creek stand. Both Clear Creek stands had Frio
clay soils, but mechanical analysis and field observations
indicated distinct differences in soll composition., The upper
Clear Creek stand A1 and B1 layers had large perceantages of
sand, moderate amounts of silt, and minute percentages of clay.
In contrast, the lower Clear Creek stand had moderate amounts
of clay in both the AT and B1 layers.

The lack of clay binding together the topsoil of the
upper Clear Creek stand, combined with a lack of litter, many
tall trees with large crowns present, and a dense herbage~
cover in clearings, contributed to the low density and paucity
of immature cedar elm trees at this stand., Socapberry seedlings
dominated immature trees present in the upper stand, while the
lower stand was dominated by hackberry seedlings. The dbh
size=-class distribution for the upper Clear Creek stand indi-
cated a population of cedar elm deficient in the smaller trees
of dbh size-class A and indicated past peak periods of repro-
ductive success in dbh size-class B, The lower Clear Creek
stand had fewer of the largest trees, but had predominately
large trees of dbh size-class C throughout the stand., Soil
erosion and flooding had felled trees at the lower Clear Creek
stand and had created clearings which supported large numbers

of young ash and some young cedar elm trees,
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Few similarities were observed between the upper and the
lower Elm Fork stands., The Trinity clay soil of lower Elm
Fork was a silty clay A1 layer with a clay B1 subsoll layer,
while the Frio clay soil of the upper Elm Fork stand had both
A1 and B1 clay loam layers. Both stands possessed similar,
low densities of mature and immature cedar elm trees, but
other population parameters showed significant differences
between stands. The lower Elm Fork stand had.a fairly high
frequency of cedar elm trees, large average dbh, high basal
area per meter, high basal area per tree, and extremely low
density of immature cedar elm trees.

Analysis of dbh size class distribution of the lower Elm
Fork stand revealed a population of relatively large cedar
elm trees lacking the smaller trees of dbh size class A and
showing extremely poor reproduction, Field observations of
the lower Elm Fork stand showed savannah-like areas with a
dense grass cover, large areas subjected to prolonged inun~
dation, and severe, local competition with hackberry seedlings.
Conversely, the upper Elm Fork stand showed heterogenous
tree composition and low densities of cedar elm that cor=-
responded to field observations of large areas devoild of any
cedar elm and other areas where the transects cut through
dense thickets of cedar elm, Competition, ground cover, and
areas of open canopy available for seedling survival appeared
to have influenced cedar elm seedling distribution in the

upper Hlm Fork stand. Although low in overall immature tree
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density, immature cedar elm trees were present in moderate
percentages and analysis of size~class distribution indicated
previcus reproductive success and large numbers of small cedar
elm trees in dbh size~classes A and B in the upper Elm Fork
stand.

Populations of cedar elm trees in Little Elm stands were
similar in transect-segment density, intertree distance, freg-
uvency, density of immature cedar elm trees, basal area per
meter, and lateral-distance parameters. Although dbh values
were significantly different, these two stands exhibited a
remarkable degree of uniformity. This corresponded to the
similarity of nearly identical values for sand, silt, and clay
composition of A1 and B1 layers at the upper and lower Little
¥lm sites. These results confirmed field observations. Cedar
elm trees of both Little Elm stands appeared to be high-den-
sity, high=-frequency populations of smaller trees spaced
evenly throughout the stand, Reproduction, as indicated by

immature~tree density, appeared to be good.



CHAPTER V

CONCLUSIOHNS

Variations 1ln populations of Ulmus crassifolia were

observed in two stands along each of four creeks in Denton
County, Texas. Although no single determining factor for the
differences among cedar elm populations was found, several
factors together may have influenced populations.

Destruction of streamside forest stands had reduced the
number of populations of cedar elm and left some small, rem-
nant areas bordering creeks. The upper Denton Creek stand
and lower Clear Creek stand were evidently these remaining,
inner portions of once-~larger stands. The lower Denton Creek,
upper Clear (reek, lower Elm Fork, and upper Elm Fork stands
were large stands including not oxnly an inner creek portion
with large trees, but also a floodplain area extending some
distance beyond the creek. The Little Elm stands were small
stands of small trees immediately bordering the shallow stream=~
bed of Little Elm Creek. Little Elm stands were unique, in
that no large trees were found further than a few meters from
the creekbed, and stands resembled thickets of small, short,
scrubby trees rather than the taller, more mature floodplain

forests seen at other creeks.
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Soil-particle size varied from stand to stand, but the
high water table in the floodplain soils negated the concept
of differing soil-particle size as an index of the water-
holding capacity of the streamside soils.,

Competition was seen to be an important factor in seedling
establishment, with hackberry, soapberry, and red ash being
dominant competitors, Extreme variation in both overall and
cedar elm seedling numbers was attributed to differences in
canopy cover, ground cover by forbs and grasses, and amount
of localized grazing vresent within stands.

Dbh size-class distribution results demonstirated variance
in age-classes present at each stand. The Little Elm Creek
stands were seen as'younger stands undergoing full-scale
succession., The upper Elm Fork stand was an older stand
undergoing succession in areas farthest from the creek. The
lower Denton Creek stand was a fairly stable stand with good
reproduction and representation in all age-classes. The
upper Clear Creek stand was an older, mature stand with poor
cedar elm reproduction, as was the lower Elm Fork stand. The
lower (lear Creek and upper Denton Creek stands were older,
remnant stands consisting of larger frees confined to small
acreages.

Lupbering and cattle grazing were observed in several of
the stands, but were noi extensive or widespread in apparent
damage. The continued removal of portions of stands has left
remnant areas of older trees surrounded by agriculture. This

destruction has strongly influenced cedar elm establishment,
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In summary, this investigation demonstrated that cedar
elm populations exhibited marked differences in population
parameters at different study sites. No clear correlations
of soil-particle size and population~parameter variations
were determined. Seedling competition was an important factor
in seedling establishment, Succession, grazing, and flooding
were observed to exert localized influence on cedar elm trees
present within the stands. The removal of stand areas for
agricultural development was seen as an important factor in

differences among stands.
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APPENDIX T - Continued

Dianmeter

Tree Transect Lateral Breast~

Number Distance* Distance** High®x#
L1 172.5 30 R L.9
L 176.5 2.0 L 18.4
L% 161.0 1.0 R 2.0
L 18%.0 1.5 R 3.7
Lo 187.5 0.0 2.4
46 ‘ 191.5 1.0 R 5ol
47 191.5 1.0 R O .4
L3 193.0 1.0 R 6.1
L9 196.,0 0.5 L 5.7
50 196.0 1.5 R 7.G
=1 196.5 3,0 R 77
He 201.5 1.0 L 6.5
53 201.5 1.0 L 5.2
Sl 2071.5 1.0 L 3.0
55 211.5 2.5 R 11.0
56 213.5 1.5 R o1
57 213.5 1.5R Lo
58 213.5 1.5 R 2.3
59 215.5 2.0 R 3.3
60 247.0 1.5 L 3.3
51 249.5 1.5 R 6.0
&2 251.5 3,0 R 12,1
65 257.0 1.0 R 15,9
bl 264,0 1.OR 1.9
v e .« e 2.3
65 265.0 1.0 R 3.1
66 265.0 1.2 R 3.0
b7 290.0 1,0 R 3.9
68 313.0 0.0 2.7
69 313.0 0.C 5.5
70 313.0 0.0 5.2
71 333.0 0.0 11.8
72 333.0 0.0 T1.L
75 534.0 0.5 R 13.0
7L 3%6.,0 2.0 R 12.8
75 251.0 1.0 R 9.6
76 352.0 0.5 R 12.58
77 50405 1.5 R 11.3
78 356 .5 1.5 1L, 16.2
79 360.5 1.2 R 13,6
&0 360.5 1.5 R 13.2
) . s . T , 9.1

*= meters from base, Y*= meters LrOW LIANSECL, **FnincHes,
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APPENDIX ITI ~ Continued

Diameter

Tree Transect Lateral Breast~

Number Distance* Distance** High*%x
B0 215.0 0.0 5.5
39 219.0 0.0 L4.3
e 222.0 1.0 R 4.9
41 224 ,0 1.0 R 3.8
L2 2238.5 1.0 L 4.0
bz 229.0 0.0 6.0
Ll 229.0 1.0 L 6.0
b5 229.5 0.5 L L.2
Lé 231.5 0.0 2.4
L7 2%2.,0 1.0 L 5.5
48 234 .0 0.5 R 5.4
e 236 .0 1.0 R 5.2
50 236,0 1.0 R 4.1
51 243,0 0.0 L7
ha 245.0 0.0 7l
E3 2L8.,5 0.5 R 8.3
S 248.0 0.5 R 5ely
55 ebi. O 1.CR 5.5
56 251.0 1.0 L 5.2
597 2b2.,0 1.0 L 3.7
58 2b2,0 2,0 R 5.0
4.8
54 253.5 1.0 L 2.7
£C 2bL .5 1.0 L 5.7
61 260.5 1.0 R 5.2

. e e . e . 7.

6 262.5 0.0 3.8
. . . 6.4
.. 6.7
LI} 3o6
. 0. 3.9
63 264 5 1.0 R 3.4
6L 271.5 1.0 L 7.5
. v e 3.7
65 ?9 b 0.0 4.0
66 282.0 1.0 L 6.2
657 284 .0 2.0 R 7.0
58 28 5 2.0 R 7.0
56 288, 1.2 L 4.2
70 289 1.5 1 S.2
7.5
71 293.5 0.5 R Lo
72 293,5 0.5 R 2.7
7% 20%,5 C.5 L 3.4
yan 293%.5 1.0L 2.8
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Diameter

Tree Transect Lateral Breast~-

Number Distance¥ Distance** High**#
75 295.5 2.0 R 4.0
76 2955 2.0 R 3.0
77 302.5 0.0 .2
7 306.5 1.0 L 6.5
79 306 .5 1.0 R 3.7
&O 307 .5 1.0 R L1
81 303.0 1.0 L 3.k
32 311.0 0.0 6.8
&% 311.0 0.0 2.1
&l 318.0 1.5 L 5.0
85 318.5 1.0 R 5.6
86 319.,0 1.5 R 6.0
87 320.0 1.0 L 1.6
88 321.0 0.5 R 2.0
&9 321.0 1.5 L L3
30 323.0 0.0 1.9
a1 32,0 1.0 L 1.9
e 39C.0 0.0 3.3
93 404,5 2.0 R 1.3
94 431.0 0.0 2.5
G5 h32.,5 ¢.0 2.2
96 432.5 0.0 1.5
a7 Lh1.5 1.5 1, 6.3
08 h58.5 0.0 21.5
959 463.0 1.5 R 2.5
100 500.0 6.0 R 25,1
101 513.0 1.5 R 1.8
102 515.0 1.5 R 5.1
103 515.5 1.5 R b
104 519.0 2.0 R 1.8
105 526.0 C.5 L 3.4
104 522.0 2.5 L 2.5
107 535.,0 0.0 5.6
. e s . e . 3,1
108 540.,0 0.0 11.0
109 542 .0 1.0 L 9.5
110 557 .0 2.5 R 4ol
111 552.0 1.0 R 5.7
112 556.0 3.5 R 8.3
113 560.0 0.0 L,5
- * L] L] . - 5‘2
114 564 .0 1.0 L 5.3
P15 565.0 3.0 L 5.3
116 566 .5 2.5 R 2.2
117 568.5 Q.0 2.7
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APPENDIX IT - Continued

Diameter

Trae Transect Lateral Breast~

Nurbern Distance* Distance** High¥x¥
52 VERT T.0 L EN,
163 561.0 0.0 10,3
164 682.5 0.0 7.0
165 : 586,0 0.5 R L2
166 70%.5 0.0 2.0
167 707.0 0.0 1.6
168 Y07 .0 1.0 R 2.8
169 708.5 0.5 L 1.6
170 Y09.5 0.0 Bl
171 710.5 0.0 2.2
172 Y10.5 1.0 R 3.3
173 712.5 1.0 L 1.8
174 715.5 1.5 L 2.2
175 Y18.5 1.0 L Al
176 725.5 1.0 L AN
177 731.0 0.0 5,7
178 73k 0 1.5 L 3.5
179 735.0 1.0 L 7.7
180 736.0 0.5 R 2.5
181 756.0 0.0 2.3
182 738 .0 1.0 L 4.8
183 hL5.0 1.0 L Sy
164 750,0 2.0 L 6.0

*=meters from base, **=meters from transecl, ***=zinches.
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UPPER DENTON CREEK STAND -~ TRANSECT A

69

Diameter

Tree Transect Lateral Breagt=

Number Digtance¥* Distance** Highw®x
1 SY-IR0) 3.5 L 25,1
2 0.0 0.0 1.8
3 105.0 C.5 R 2.2
4 108.0 0.5 R 1.5
5 102.5 0.0 2.0
& 110.5 1.0 R 1.9
ra 111.5 U.5 L 1.5
& 120.0 3.5 L 22 45
Q 121.0 20 R L7
10 132.0 0.5 L 2.3
11 133.0 0.5 R 3.7
12 140.0 1.0 L 3.4
i3 142.0 2.0 L L6
14 143.,0 1.0 R 4,7
i5 144 .0 0.5 1L 6.7
16 148,0 3.5 R 10.2
17 12‘}@'5 305 R 31“}*9
18 150.0 1.0 L 10.4
1S 151.0 1.0 L 5.0
20 170.0 1.0 R 2.1
21 180.0 2.5 R 6.1
22 182.0 0.0 5.8
23 182.0 1.5 R 5.k
2l 184 .0 1.5 R 2%,
25 207 .0 4.0 R 18,9
26 215.0 1.0 R 7.0
27 228.0 1.5 L 5.8
24 251.,0 0.0 6.3
29 251.0 1.0 B 15.3
30 252.0 1.5 L 3.0
31 256.0 2.0 R 10.8
3 257.5 1.5 R L.2
33 259,5 0.0 12.0
Al 270.5 L.O T, 13.5
35 2745 2.5 L 12.5
36 278.5 2.0 L 10.7
37 281.0 1.5 R 9.2
34 282.0 2.0 R 10.4
39 309.,0 1.0 L 10.9
40 310,0 1.5 R 4.4
41 22%.0 2.0 L 14.8
L2 223.0 2.5 R 13.8
L3 326,0 L.OR 12.7
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Diamecer

Tree Transect Lateral Breagt~

Number Distance* Distance** High¥*#
Ll 5304,0 5.0 L 10.1
4o 3355 1.5 L 5.0
L6 40,5 2.5 R 12.0
47 352.5 1.5 L I .6
L& 370,90 2.5 L 9.6
LG 378.,0 2.5 R 25.2
50 382.,0 2.5 R 21.5
51 384.0 0.0 6.4
52 389.0 2.5 R 3,8

*=melters from base, **=meters from transect, ***=inches,
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APPENDIX IV

UPPER DENTON CREEK STAND - TRANSECT B
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APPENDIX IV - Continued

Diameter

Tree Transect Lateral Breast~

Number Distance* Distance** High***
43 25040 4.0 L 16,1
bl 2L3.5 6.0 L 17.9
45 2455 4,0 L 10.9
46 250.5 0.0 12.2
L7 254 .5 3.5 R 11.1
b 255.0 2.0 L 9.7
49 256 .0 0.0 5.5
50 256.5 1.5 R 7.1
51 261.0 3.0 L 10.1
5 262.0 2.5 R 5.3
03 267 .0 2.0 L 11.7
o4 293.,0 3.0 R 15.4
55 293.0 2,0 L 17 .4
56 270.0 0.0 LY
o7 373.0 1.0 L 8.1
58 386 ,0 6.0 R 17.8

*=meters from base, *¥=peters from transect, ***=Inches,
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LOWER CLEAR CREEK STAND - TRANSECT A
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*=meters from base, **e=meters from transect, ***:inches.
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APPENDIX VI
LOWER CLEAR CREEK STAND - TRANSECT B

Diameter
Tree Transect Lateral Breasts-
Number Digtance* Distance** Highw*w®®
1 : 39,5 5.0 L 12.5
2 6705 2.0 L 12.1
3 111.5 1.0 L 13,8
L} 12‘?05 2&0 E 12-8
5 160.5 0.0 9.6
6 167.0 0.5 L 2.0
S 2375 2.5 R Z.g
9 alily o5 £.5 R 2l 5
10 246.5 2.5 R 5.0
11 251.5 .0 2.4
12 255,5 1.0 L %1
Y=peters from base, **=meters Iro =inches,

m transect, *¥¥
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APPENDIX VIT

UPPER CLEAR CREEK STAND - TRANSECT A

& E
eJM%
Mw MWEZJ{LO?E%EOO OO OAD w00 Jac)ﬁibzﬁbé?ﬁinuﬁno r)a MNGD MO :)32
* [ - - - w - L] * - - - » L ] L 3 - - » - L 3 L 3 . - L »
m MW mlmfb?alan\/ro 30ﬁ5523®?59b¢&/b.59695263w122?500 ).,22
T - Y p—— g
Jmpsages
j
*
=D
mc — emedd & =i v RIS (T I -t | S vl e R R P s A W = [ W e 5 i o e S 4
MW.WOOG .OOQH/O%,R/OOO )t)QwDOOOQQDaJOOSOOOr)@c)OQO
- - - - L 3 * ¥ - - - - - - » * - L L3 ® * - L d - - » *
MMOQR .21?0000152&00011232 0401011221211
a
ER
N%n}??ﬂu sOOOOOOOOOGOOOOOOOOOOOOOE)&QOOOOOOO
* - L4 * L - - - - * - L d - . - »* - - L J ¥ - *
W m.l.lﬂu . N mGQ;E ru..;uw):)ra ?).u.;u;eriJvDﬁa ?()62306?22 065)0,,9
w_.w ik A O O O e OV ROV N M P VNN OO D T DO S O VD WD OV D DD e O RO LY
42 - Ll sl e AR R AT R ¥ et RatNeV)
Ry O
o
£

Tree
Fumber

— (\ Iy ST ENWD DNCD OGO
—_

*=meters from base, **=meters from transect, ***minch@s.
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APPENDIX VIII

Transect
Distance*
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77

Diameter

Tree Transect Lateral Breast~-

Number Distance* Distance¥* High®#**
L3 18.5 5.0 B =
Ll L2t.5 .0 6.1
LE6 L}BT.Fj 1&0 L 6.8
LY 433.0 1.0 R 4.0
L L34 .0 1.5 R 5.?
49 434 ,0 1.0 L 5.9
50 L36.0 2.0 R 5.9
51 4h2.0 0.0 ?.g
5a 446.0 1.0 I 3.3
5% L51.5 0.0 3.2
Sh 453%,0 1.5 L 51
55 L459.5 1.0 1] 6.6
56 L63,0 1.0 R 5.3
57 464.0 1.0 L e
58 Lok 5 1.0 R L3
55 L566,5 0.5 R 7.9
50 468.0 1.0 L q.h
61 L70.5 7.0 R 5.0
e L75,0 Q0.5 L e
64 L77.5 0.5 L 5.5
65 489.5 2,0 R 16.5
66 4Ol 5 1.0 L 17.0
&7 507.5 1.5 L 5.t
58 515.5 0.5 R 27 .5
69 518.0 5,0 L 14.0
YO 522.5 0.5 R 17.0
71 527 & 5 3.0 R 16.3%
7e 5%6.5 5.5 R 17.5
7’3 Sha .o 3.0 R 13.5
7h 543.5 3.0 L 16.7
75 549.5 4.5 R 18.5
76 553.5 3.5 L 18.5
7 B563.5 C.b L 15.7
78 ] 571.0 5,0 R 20,6

¥=melers irom basze, **=mnelers Irok transect, **¥=inches,
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APPENDIX IX

Transect
Distance*
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79

T Diameter
Tree Transect Lateral Breast”
Nupmber Distance* Distance#** High¥**#
55 400.0" 1.0 L 11,9
45 21,0 3.0 L 17 .4
L . LL1,0 3.0 L 13,0
from pase, **=zpeters Irom tlranseCt, **¥zinches,

*zmeters |
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APPENDIX X

Transect
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APPENDIX X -~ Continued

Diameter

Tree Transect Lateral Breast-

Mumber Distance* Distance** ; Highwx¥
Ve 470.0 2.0 L 1h.e
75 4735 2.0 1L 11.9
! L3O .5 3.0 L 15,8
75 L8L 5 2.0 R 13.0
76 505.5 0.0 173
7Y 507.0 3.0 L 151
73 512.5 0.0 745
79 _ 512.5 2.0 L 10.6
GO 512.5 3.0 R 12.6
81 5L .5 .0 12.1
82 528.,0 0.0 1C.L
83 537.5 0.0 13.6
84 SLiy 5 2.0 R 5.0
85 55,5 2.5 R 8.7
57 547 .0 G.b R 3.9
69 . 586.0 0.0 17.5

¥Fmmelors lrom trangect, ¥=meters from base, *¥**=inches.
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APPENDIX XX

UPPER ELM FORK STAND - TRANSECT A
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Continued

8

Diameter
Tras Transect Tateral Breast~
Number Distance* Distance*#* High®**
b 490.5 0.0 Q)
ih2 £91.0 0.0 M.E
43 LGL,O 1.0 R 1.6
L 499.5 1.0 R 1.8
b5 504.0 0,0 ? 7
F=melers Irom pase, **=zmeters from transect, *¥¥=inches,
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UPPER ELM FORK STAND -~ TRANSECT B
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86

Dlameter

Tree Transect Lateral Breastm

Humber Distance¥ Distance¥* High¥#*
he 495.5 5.0 L G0
% 496 .5 1.5R 10.1
4l 4995 3.0 R 9.5
L5 50445 0.0 5.3
46 5152.5 1.0 R 5.3
43 519.5 1.0 R 1.6
LS 521.5 3.0 L 6ol
2 537.5 1.0 R 1.7
51 Sh1.,0 1.0 B 2.0

¥=meLorS {TOm bace, *rmmerers LIOM transect, *¥¥=lnches,
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APPENDIX XTII - Continued

Dlanmeter
Tree Transect Lateral Breagt=-
Number Distance* Digtance** : Hi.h;**
&5l 207.0 R ‘ .
35 207 .0 1.5 L 6.3
56 207.5 2.0 L 75
37 209.5 1.5 R 8.5
38 209.5 1.5 R 4,0
69 209,5 1.5 L 2.1
oy 210.5 1.2 L 3.5
91 215.0 1.0 R 1.8
92 215,0 1.0 R 7 b
93 217.0 1.0 R 5.3
Gl 217.0 1.0 R 5.6
g5 217.5 1.0 L e
96 218.5 1.2 R 3.8
97 219.06 1.0 L 6.5
94 219.5 1.0 L L.6
9G 220.5 0.5 R 1.6
F00 2e5.h 1.0 L 3.5
101 229,55 1.0 L 3~?
102 229.5 0.5 R L5
103 231.5 2.0 L 6.8
104 2%2.0 1.5 L 1.8
105 2354 ,5 1.5 R 4,9
106 238.5 0,0 4.7
107 241.5 0.0 2.4
108 245 ,0 0.0 2.4
109 247 .0 0.0 4,7
110 250,0 1.0 L Sl
111 270.0 1.5 L 3.6
112 271.5 0.0 5.5
115 271.5 G.0 6.0
114 275%,0 2.0 L 5.6
115 278.0 1.5 L 1.6
116 283.0 0.5 L 5.0
117 295.0 1.0 R 10,8
118 296.5 1.0 L 15,1
119 505.5 1.5 L 9.4
120 306 .5 1.0 1L, 6.6
121 208.5 Q.0 &2
122 308.,5 0.0 6.2
123 311.5 0.5 1L &3
124 315.5 1.0 L 8.3
125 216.5 1.5 R 7.2
126 3205 3,0 R 8.4
*=melers from base, **mmeters [rom ltransect, ***=inNCleS.
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Diameter
Tree Transect Lateral Breast~
Humber Distance* Distance** High %%
L3 116.0 1.0 R 5.5
Ll 122.5 1.2 R 16.1
45 129.5 1.0 R 11,9
46 1295 6.0 L 18,9
L% 13345 1.2 R 8.1
46 139.5 0.0 5.8
49 1ha.> 1.5 L 61
50 43,5 1.0 R 5.1
o1 147.5 1.0 L 6.9
52 150.5 1.0 L 4.9
53 150.5 6.5 R 15,1
oh 1275 1.5 L 10.5
55 161.0 1.0 R 2.9
56 163.0 0.5 R 16.2
5Y 170.0 ¢.0 4.8
58 172.0 1.2 L 7.0
59 172.5 0.5 R D00
60 173.5 0.0 3.2
61 175.0 1.5 L 5.0
02 176.5 2.0 L 2.6
63 186.5 2.0 L 6.3
64 190.9 1.0 R 4.9
65 191.0 2.0 L 5.9
66 201.0 4.0 R 13,0
67 212.5 1.0 L 7.8
66 212.5 0.5 L 2.9
6 215.0 1.0 R 8.0
70 213.0 i.0 R 1.7
71 220.5 2,0 R 3.6
e 22%.0 1.0 R 5.l
73 227 .0 4.0 L 4.8
f?i} 238-0 1t5 L 503"
75 246.5 0.0 4.0
76 264 .5 4.5 L 6.5
i 267.5 0.0 8.4
*=meters Irom base, *¥=meters from transeci, *¥¥=inches.
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APPENIDIX XV - Continued

Diameter

Tree Transect Lateral Breast~

Number Distance® Distance** H;gb**%

A1 ‘ 212.0 1.0 L

& 214.0 1.0 L 7.9
&3 217.0 0.5 R L,
Bl ' 217.0 1.0 L 7.0
855 221.0 1.5 R 5.3
86 222.5 0.5 R .
F? 222.5 C.B L 6.2
88 22l O 0. R 6.2
89 226.0 1.0 L 2.4
90 226.0 1.0 L 5.2
91 229,0 1.0 L 5.3
g2 23%31.5 0.5 R 3.8
G3 231.5 2.0 R 10.4
Ol 23%3.0 0.0 2,0
95 235.0 1.C R 7.6
G6 238.0 0.C 2.0
Q7 241.0 2.5 L 1.7
286 242 ,0 0.5 L 2ok
ole; a2 .5 0.5 R 2.1
100 24505 0.0 4.5
101 246 .5 0.5 R .2
102 246.5 0.5 R 2.2
103 248.0 0.0 3.6
[ S . ¢« 1{09
104 249.5 0.5 L 2.9
105 254 .0 2.0 R 5.9
106 254 .0 2.0 R 5.5
107 256.,0 2.0 R 3.9
100 258.,0 1.5 R 2.9
109 270.0 1.5 R 2.5
110 270,0 1.5 L AL
111 2704 .0 1.0 L A6
. . L . "—{.C?.
112 274 ,0 0.5 F 1.9
113 250.0 0.5 R 2k
114 280.0 0.5 R 2.4
115 280.0 0.5 R 2.5
116 281.0 0.5 R 3.3
117 281.0C 0.5 L 2.2
118 252.0 0.5 R 3.1
119 2563%.0 0.5 L 2.0
120 285.0 0.5 L 3.6
121 285.0 0.% L 3.2
122 285,0 0.5 L 1.8
12% 291.0 1.2 L 5.9
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Dlameter

Tree Transect Lateral Breast=-

Humber Distance® Distance*# Hightx#
124 297 .0 0.5 L b5
125 297.0 0.5 L 2.5
126 267 .0 .5 L 4.1
127 297 .0 0.5 L 2.4
128 297 .0 0.5 L 3.5
129 503.0 1.5 L L.2
- [ . - 0 . ,::5-?
« .o . e . Bk
130 304 ,0 2.0 L 4.3
1317 317.0 1.0 8 2.6
132 219.0 0.0 2.1
13% 321.5 0.0 3.8
154 %23.0 0.0 2.5
135 %25.0 0.0 1.6
136 %25.0 0.0 2.l
157 327.5 G.0 2.2
138 331.0 0.0 1.7
139 536.5 ¢.0 2.6
140 336.5 0.0 1.9
141 3595 0.0 .2
142 559.5 0.0 6.5
143 545.5 2.0 R 3.4
Tht 349.5 0.0 3.1

§

*=meters from base, **=me

ters from transect, ***zinches
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Diameter

Tree Transect Lateral Breasim

Humber Distance# Distance*¥* High**x
&7 1971.5 1.0 L D
88 103.5 0.5 L 3.1
59 194.5 0.5 R 6.7
S0 194.5 0.0 3.3
o e . e L.,2
91 201.5 2.0 L, 4,8
G2 202.5 0.0 3.4
0% 203%.0 0.0 3.4
94 20%.0 0.0 .8
S5 206.0 0.0 7.5
96 215.0 2.0 L 5.7
QY7 216.0 3.0 R 3.9
- . * . * . ‘I“‘t‘l‘*‘
a8 216.5 3.5 R 8.6
.« e . . e . 7.7
99 217.5 2.0 L 6.5
100 221.0 1.5 R 3.8
. e e . e e 5.0
101 21,0 1.2 R 6.6
102 225.5 3.0 R 1.5
. e e . YV
103 225.5 3.0 R 5.8
104 2%0.0 0.0 5.0
e v . . .. 7.2
105 230,0 1.5 L 4.0
106 237 .0 3.0 R %,?
. . . e e 5.9
107 241.0 3.0 R 5.2
. * . . » 605
108 242 .0 0.0 3.6
+ + + . L » L{'-B
. . . . 2.6
109 2h2 .0 0.0 5,8
110 242 ,0 0.0 3.5
* . (] - . . 105
112 253%.0 4.0 L 5.0
113 253.5 O L 7.0
114 266.5 3.0 R 12.5
* » » L] LF-L}
115 276.5 2.0 R 2.8
116 275.5 2.0 R 2.3
117 276.5 2.0 R 4.8
118 278.,0 2.0 R 3.1
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Diameter
Tree Transect Lateral Breast=
Number Distance* Distance** High#*#®
120 279.0 3.0 R D0
« e . s 4,6
. . o v 2.4
. - . . * - '?OO
R c e 6.0
+ * - . . L3 515
121 292.0 3.0 R 3.8
122 295.0 3.5 R 0.5
o e . e . 2.0
. o PP 1.8
123 296 0 1.0 L G.1
12@ 303.0 1.0 L 6.3
125 503.0 1.0 L 12.4
126 303.0 1.0 L 5.1
*zyelers from base, *¥*=meters Iron transecﬁ **¥=zincheg,
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