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timber areas cut over (Myers and
Wright, 1948)}. The use of the park
for public recreational purposes has
caused a great deal of disturbance
in certain areas.

The topography of the area is
generally rough, being dissected by
numerous ravines. The soil of the
arez is a Clinton Silt Loam (Fehren-
backer et al, 1967,

The temperate climate of the area
has a very wide temperature range
from minus 36" C to over 38° C. Jan-
uary is usually the coldest mouth,
and July is normally the hottest
month. The average annual precipi-
tation is about 90 c¢m, and approxi-
mately 66 pexrcent of this falls during
the average growing season of 174
days. The summer season frequently
has periods of high humidity (Dunn,
1968).

Microclimatic studies on Clima-
cium americanum were initiated
April 9, 1969, shortly after the soil
on the north-facing slopes had
thawed. The study was originally in-
tended to be terminated after the
onset of frost in the fall, but the ad-
vent of open hunting in the study
area made it too risky to leave
equipment out overnight, so the in-
vestigation was terminated on Sep-
tember 30, 1969.

Five plots for collecting data were
selected in this study. Plots num-
her 1 and 4 were ¢hosen because C.
americanum was sbundant on these
gites. Plots 2, 3, and 5 were chosen
because their habitats appeared to
be ecologically similar to plots 1
and 4; however, C. americanum was
absent in these latter habitats.

Plot 1 is located on the crest of a
north-facing slope. Red oak {(Quer-
cus rubra L.} and black oak (Quer-
cus veluting lam.) trees, and many
Americanum elm (Ulmus ameri-
canum L.) saplings provide shade.
Climaciem aemericanum grows on
the crest of the north-facing slope in
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such a position that the upper por-
tion of the mat beging where the
slope has an angle of 1614, degrees.
The lower portion of the mat is
located where the slope has an
angle of 3414 degrees, and below the
mat the angle of slope is 42 degrees.
The C. americanum mat covers an
area of approximately two by four
meters; however, it is also present
in numerous other places along the
same slope. The mat iz growing up-
on a mineral soil approximately
three em in thickness that overlies a
layer of sandstone, Very little litter
iz present on this portion of the
slope, and there is negligible inva-
gion of the mat by herbacecus spec-
ies during any part of the growing
season. Thuidium recognitum
(Hedw.) Lindb. and Bartramia
pomiformis Hedw. are two species of
mosses that occur on this slope in
abundance. They frequently grow
adjacent to the mats of C. americ-
gnum but varely seem to invade
them,

Plot 2 is located about 10 meters
above the crest of the same north-
facing slope where plot 1 is located.
The angle of slope at this point is
14 degrees. Climacium americanum
does not grow this far above the
crest of the slope. This plot is not
as well shaded as plot 1, but it has
a fairly closed canepy of black oak
and shaghbark hickory (Carye ovata
(Mill.} K. Kock) trees. It re-
coives additional shade from the nu-
merous small American elm trees
and saplings, and from several black
oak saplings. The mineral soil on
plot 2 is much thicker than it is on
plot 1, and a sparse litter layer is
also present. A relatively abundant
growth ol grasses docs oceur on plot
2, but mosses are not present on the
soil in this region.

Plot 3 is located at the base ol the
game north-facing slope on which
plots 1 and 2 are located. Climacium
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americanum does not grow at the
base of this slope. The angle of slope
where piot 3 is located is two and
one half degrees while above plot 3,
the slope ig 9 degrees. Dense shade
is afforded plot 3 by the north-fac-
ing slope above it, several large
black oak trees, several large hic-
kory trees (Carva cordiformis
{Wang.) K. Kach): and American
elm saplings. The mineral soil varios
from complete absence to several cm
of thickress and is covered by a thin
litter layer. Vascular plants and
mogges are ahsent from plot 3.

Plot 4 is localed just below the
crest of a  north-northeast facing
slope. Climacium americanum i3
present on piol 4 in a mat of about
four by four meters, and the angle
of slope al this point is 28 degrees.
Shade ig afforded the mat by several
black cak and sugar maple (Acer
saceharum Marsh,) trees, and sap-
lings of these species. There is al-
most no litter present on this por-
tion of the slope, and the mineral
soil is at leagt 15 em thick. Another
moss, Thuidium recognitum, is com-
mon on this portion of the slope.
There is no apparent invasion of the
C. americanuem mat by herbaceous
plant species, or T'huidium recogni-
tem.

Plot 5 1g located just above the
crest of a north-northwest facing
cliff. The slope In the region of plot
5 iz 26 degrees. Shade is afforded
the site by black vak trees and sev-
aral species of oak (@Q. velutina, Q.
palusiric. Muench,, and Q. imbri-
ecaric Michx.) and American elm
saplings. This is the least shaded of
the 5 plots studied. Alithough C.
americaniem 18 not present on this
slope, the mosses T'huidium recogni-
fum and Barframic pomiformis
form large mats on the zoil in this
habitat, and small herbaceous plants
are present. There is almost no lit-

ter layer on plot 5, and the mineral
goil is over 15 cm thick.
Maximum-minimum temperature,
relative humidity of the air at one
cm above the mat surlaee, soil tem-
perature, potential evaporation, soil
pH, soil moisturs, and organic mat-
ter present in the soil were recorded
for cach of the five plots,
Microclimatic data were collected
four days each week, Monday
through Thursday. Care was taken
to collect data at approximately the
same time each day. Data were re-
corded on each ¢f the five plots from
the initiation of the study on April
19, 1969 until May 8, 1969, On May
9, the equipment on plots 1 and 2
disappeared, so the collection of
data from these two sites had to be
abandoned. On May 17, 1969 the
maximum-minimum thermometer on
plot 3 was found to be broken and
could not be replaced. From May 17,
1969 through the termination of the
study, all categories of data were
taken on plots 4 and 5, and gll data
excepting maximuam-minimum  tem-
perature were teken on plot 3,
From April 9, 1969, until April
30, 1969, maximum-minimum ther-
mometers were placed on each plot
on Mondays, the first day of each
week for collecting data. On the next
day, the maximum-minimum tem-
peratures were recorded, and the
thermometers were taken back to
the lab. On Wedinesdays, they were
reset and placed on the plots to be
read again the Jollowing day. This
allowed two readings for maximum-
minimum temperature per week.
From April 30, until the termination
of the study, the maximum-mini-
mum thermometers were placed on
the plots on Mondays, and readings
were taken on Tuesdavs, Wedhes-
days, and Thursdays. This allowed
three readings per week.
Soil temperatures were recorded
at each plot with an Atking Ther-
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mister, model mnumber 3folA-F.
Readings were obtained with a soil
probe that was inserted into the soil,
to a depth of one half cm; therefore
the soil temperature readings were
compogite temperafures of the first
one hall em of the soil. Four rcad-
ings per week for each plot visited
were obtained with this instrument.

Relative humidily readings werc

obtained with an aspirated psychro-

meter. Air for the measurement was
taken at about one em. above the
goil surface. Four readings a week
for each plot were obtained.

Potential evaporation, or the dry-
ing power of the atmosphere, was
measured with standardized Bellani
plates. On the first day for collecting
data of each week, the Bellani plates
were placed in holes deep enough to
allow the evaporation surfaces to he
nearly level and parallel with the
goil surface. The volume of water
lost from each apparatus was re-
corded on the flollowing day. They
were then taken back to the lah,
stored in a container of deionized
water, rcfilled, and placed on the
plots again on Wednesday, the third
day for collecting data of each week.
Oun the fourth day, the final weckly
reading was recorded. This allowed
twe readings for potential cvapora-
tion per week, (Care was taken not to
leave the plates out for more than
one day at a time. This precaution
was taken in order to keep the eva-
poration surfaces ag clean as possi-
ble. The plates were checked twice
during the study to see if restandar-
dization was necessary. The Bellani
plates were not put out on rainy
davs, because cxposurc to this type
of weather can result in a growth of
algae on the evaporation surfaces.

The soils ol each site were tested
as to pH, soil moigture, and the
amount of organic matter present.
The pH was determined with the
use of a soil testing kit. The soil
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moisture was computed by drying
the samples in an oven at approxi-
mately 120" C, and organic matter
present was determined by ashing
the samples.

The data from each plot were
statistically analysed. The data in
each category (relative humidity,
soil temperature, ctc.) were sorted
as to the type of weather that pre-
vailed on the day each reading was
taken. An F test was made on each
data grouping. For groups showing a
gignificant F value, Duncans new
multiple range test was run. This is
a comparison of each treatment
nean (mean for one plot) with each
other treatment mean.

REesurnts anp DiscUSSION

Data collected in this investiga-
tion were separated into several
groups before they could be ana-
lysed. These groupings are as fol-
lows: (1) that recovded from plois 1
through 5, (2) that recorded from
plots 3 through 5 only, and (3) that
recorded from plots 4 and 5 only
{maximum and minimum tempera-
ture wvalues only). Each of these
groups was broken down into cate-
gories corresponding to the type of
weather present on the date that
each reading was recorded.

Significant differences or statis-
tical separations mentioned in the
following discussion refer to the 95
percent level of significance.

Maximum  ftemperature,  Maxi-
mum temperature data  collected
irom plots 1 through 5, 3 through 5,
and plots 4 and 5 were analysed in
the following categories: (1) all
days, (2} all sunny days, (3) all
clondy days, and (4) all partly
cloudy days on which data were re-
corded.

Tlots 1 and 4 (on which C. amer-
feanum occur) have significantly
lower mean wvalues for maximum
temperaturc than plots 5 and 2 on















