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study; other stations in this tract
and elsewhere in the Arboretum were
spot-checked for comparison, The
five main stations were all within
100 m of cach other.

Station 1. was in a stand of Agro-
pyron repens. The vegetation was
30-40 cm tall; litter formed a dense
mat over the surface. Light penetra-
tion through the vegetation was only
0.02% (light penctration was used
as an index of amount of cover pres-
ent; see below and Table 1. Station
2 was in blue-grass (Pou pratensis)
whiel formed a dense mat 20-30 em
above the surface. The total cover
was less than that of Station 1 (1.1%
light penetration). Topographically,
both Stations 1 and 2 were 20-30
em higher than the other 8 stations,
Station 3 was in a low marsh whieh
supported a pure stand of Corex
fanweginose. The vogetation at this
station was 40-50 em tall and had a
cover value gimilar to that of Station
2 {Table I). Station 4 was in an
area supporting a relatively sparse
growth of various specles of grasses
and forbs. The average height of

TabLe 1.—B8oil temperature, soil moisture,
See text for techniques.
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the vegetation wus 30 em and the
cover approximately 1/10th that of
Stations 2 and 3, Station 5 was in
an yrea supporting a very sparse
growth of several spocies of grasses
and forbs. The height of the vege-
tation wag 15-20 em. The cover was
50 sparse that the surface was rela-
tively cxposed in most places; light
penctration was high (17.5%).

Tn addition to the main study ares,
various other sites were spot-cheeked,
One included a mowed blue-grass
area. There was a very dense growth
of grass in this area; the surface was
completely covered with a mat of
green vegetation, Vegetation height
was only 2-5 em at the site studied.
The microclimate measurements were
therefore taken in the ““crown® of
the vegetation, i.e., within the green
leaves. Spot-checks were also made
under a stand of young oak (Quer-
cus spp.) shrubs (2 m tall). Crown
coverage of the oaks in this site was
05-100% ; there was no understory
of grass or forbs. The measurements
were made over leaf litter 2-3 cm
thiei.

and light penetration at the main study stations,

Station
_ Mowed
Blue-
Date 1 2 3 4 5 Grass | Shrubs
Soil temp. (). .. ... .. 2 Aug......
urface..... oL 24.6 | 26.8 | 26,8 29.3| 30.4 | 32.8 25.5
—Tem............ Do 2008|224 21.4]24.1|25.9| 29.5 21.8
Soil tnoisture
g/ 280 em?, L. 25 July.. ..., 112|116 (142|163 [153 108 163
2 Aug. 102|107 |133 147|139 55 63
% Saturation... ... 25 July...... 354 | 34.7 | 42.6 [ 50.1 | 43.7 | 26.0 29.1
2 Aug, JO.8 | 31.5 | 40.2 465|397, 13.4 22.5
Per cent light
penetrationt. . ... ... (2 Ang.. ... 02" 1.1 L0 10.5° 17.5 | &1.00 |........

teg of full sunlight.
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TasrLe 4. — Bpot checks of absolute humidity (mg/l) 1 cm abowve the surface; values
represent average of 9 readings at each station.

Station
Mowed
Blue-
Date Time i 2 ‘ 3 4 £ Grass | Shrubs
21 July 1420-1510 | 22,5 | 25,5 | 22.5 { 26,6256 29.8 20.3
23 July. ...l 0710-0750 | 13,4 | 13,5 | 13,1 0 13.1 | 13.4 13,6 12.7
25 July. oo 1420-145G | 19.7 | 18.8 | 21.7 ~25.5| 22.3 22.0 16.5
29 Tuly.oovin i 1350-1430 | 18.2 | 21.1 { 17.3 | 21.9 | 20.3 23.9 16.3
26 August. ... ... ... 1430-1540 ; 13.1 | 14.4 [ 13.0 | 14.7 | 1&6.3 1.1 11.5
-
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Figure 5. Absolute humidities 1 cm above the surface, 2 August 1968.
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Ficure 6. Absolute humidities ] ¢m above the surface, 22 July 1968.

at other stations with more cover
{Tables 1 and 2). Sinec measure-
ments taken 1 em above the surface
were essentially in the wvegetation
““erown’’, transpiration cooling may
be responsible for the lower air tem-
peratures.

Relative humidity 1 em above the
surface was normally as high as or
higher than (up to 10% higher) that
at any station with dense cover (Ta-
ble 3). The measuremenis were
probably high owing to meisture re-
leased via transpiration. The abso-
Iute humidities in the mowed area
were normally higher than those at

the stations with the most cover
('Table 4.

Shrub area. — Surface air temper-
atures were lower than most of .the
gtations with graminoid cover (nor-
mally temperatures at the former
were intermediate between the ex-
tremes of the flve main stations).
The erown cover of the shrubs shad-
ed the area sufficiently to modify
surface temperatures {Table 2).

Surface relative humidity was es-
sentially the same as that recorded
at Station 5 (Table 3). The com-
bined low relative humidity and low
temperatures resulted in lower ab-
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Owing to the higher gir tempera-
tures in sites with less eover, there
was no diveet relutionship between
cover and absolute humidities, The
absolute humidity in the sites with
the ieast cover were normally slight-
Iy higher than in those with the wmost
¢over, however,

The magnitades of differonce be-
tween the microclimate of the vari-
oy sites inclonded in the present
study were relatively small, The
vegetation types studied ranged from
optimal habitats to those not inhab-
ited by the meadow vole; the micro-
climate of the optimal habitats of
this species is therefore only slightly
different from that of other vegetat-
od  situations not mnormally  util-
ized. Even when sites such ag
elogely mowed areas are eonsidered,
microclimates do not differ greatly
from gituations in which the meadow
vole does oceur. In close-clipped,
dense vegelation the mieroclimate
actually may be similar to that in
optimal hahituts,

Of the factors studied, air and
subsirate temperatures vavied the
mogt. The 5 to 7 C differences that
were recorded may be sufficient to
make the sparsely vegotated sites un-
suitable for the meadow vole. Data
pertaining to the temperature toler-
ances and preforences of the meadow
vole are not available, however,

Relative humidity differences be-
tween the various cover types wore
at the most 209% and normally in
the order of only 10%. These differ-
ences do not appear to be great
enougl for relative humidify to place
a physiologieal stress on the voles, if
they were to attempt to inhabit situa-
tions with gparse cover. Although
the water regmirements of the mea-
dow wvele vary with relative hnmid-
ity, such reguirements are gignifi-
cantly higher only at relative humid-

itiey of less than 50% (Getz, 1963).
The lowest humidity recorded in the
present study was above 50% (nor-
mally they were above 709 ).

Differenees in miercelimates oe-
enrred only for about a 9-10 hr pe-
riod dnring mid-day, and then enly
on clear days, On overcast davs and
from 2000 to 1000 there was essen-
tially no diffevence in the mierocli-
mate between sparse-cover and dense-
¢over gituations. Any stress placed
on the meadow vole by mieroclimatic
differences would therefore be fur-
ther reduced. It is possible, however,
that the higher temperatures during
mid-day on clear days would be suf-
ficient to keep the voles from inhab-
iting arcas with sparse cover.

Another study in same arca (Gotz,
1970a) also failed to find suffleient
microclimate differences, humidity in
partienlar, to account for the lecal
digtributional pattern of the meadow
volo,

The results of thiy study and pre-
vious ones (Uetz, 1965; 1970a,
1970b) make it rather obvious that
relative humidity is not a significant
factor in the loeal distribution of the
meadow vole. This applies to situa-
tions involving varying amounts of
cover as well as moist and dvy hahi-
tats, The magnitude of habitat dif-
ferences and the amount of time such
differences do cxist are net suffieicnt
to place a significant stress on the
voles,

Studies of temperainre tolerances
and preferences are required to es-
timate the actual significance of tom-
perature on the local distribution of
the meadow vole. It is probable that
other  factors sueh as  behavioral
preferences, and predation (in the
case of varying cover; (etz, 1970b)
may also be at leust partly responsi-
ble for the association of the mea-
dow vole with dense vegetation,






