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A Comparison between the Temperatures Inside and Outside of

Two Tree Hollows in Rishiri Island, Northern Hokkaido
- The Possibility of Using Tree Hollows as Bat Roosts in Winter -
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YEducation center for Natural Environment, Nara University of Education, Takabatake-cho, Nara-shi, 630-8528 Japan
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Abstaract. The temperatures in two tree hollows of a dead Sakhalin fir, Abies sachalinensis, and a liv-

ing Sakhalin fir were measured in Rishiri Island, Northern Hokkaido. The changes of temperatures in

the tree hollow of the living tree were smaller than those in the dead tree and in the outside air, even in

the winter. These results suggest that it is quite possible to use the tree hollows of living trees as a roost

over the winter by bats inhabiting Japanese forests.
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Figures 1-3. Study area and photos of two tree hollows with temperature logging equipments. 1. Map of study area in Rishiri

Island (The arrow shows the measurement point of temperatures in two tree hollows); 2. tree hollow of the living tree; 3. tree

hollow of the dead tree.
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Table 1. Measurements of trees and their tree hollows.

HFH S Py - ez

3 0 —DhiE

HiA tree i tree hollow position of logging equipment
. e - Mﬂknefmme . =0 | BHALST
N altitude | diameter at s AIETORE | e depth o H—FTOES
condition (m) 1.2m height height (m) | height above | % -m?) | (cm) height above | depth below

(cm) ground (cm) area (cm’) ground (cm) | entrance (cm)
[I¥N - = =
dead (Fig. 1) 130 51 8 100 10 x 15 25 75 25
ﬁz7l< . 130 38 10 115 8x6 60 55 60
living (Fig. 2)

X4 LX5#MKEET 2 &, RABHRNOREE %
BEBROTEABRN L D HRE L, FRckifc
B TH o, BIZIE2H 17 HF%4mE 4 1
%0 21 HIEF O EX 2 EARBIATIZ4ETH 5
H, MAREBHATIE 155 Ed H o 7.

LY N b
1 A2 5 4 AR T OMREEZAL DG ARSI
WCHRTIERICNS ot Fh—F2LEBLT

AOJEL DB TA2 2 L IF—ES &L, MEMDRK
LB 1 -8.5 B2, Zhunss e (1 H 22 H,
1H23H, 2H3H) anklcTEhv, —7H,
25 M EoiEIZ8 H6 Ha s 21 HETo 15 H
MU ARE 17 HE S 4, FiARBHRNOEE X Y b
AARBRAN OWEAE I IZ R0 < & 2 A A S
N2k ThH3,

%, SHI7THEF»S 4H 14 HIEEFET29
A 169 [mlicbh 72 b -1 B IR IE 2SR L <l

#2., HPHKROH £ 721358 2L OVFIgHE, Rief, RAKHE,
Table 2. Mean, maximum and minimum per month and season of the average daily temperatures.
1 - 2K living tree ik dead tree A5 outside air
Month and season R IR fE IRfEfE | PafE IR fE IRfEfE | PafE IR IR fEAE
Mean Max. Min. Mean Max. Min. Mean Max. Min.
1H Jun -5.1 -2.7 -8.1 -5.5 -1.4 -10.3 -5.7 -0.4 -10.4
2H Feb -4.7 -1.0 -8.0 -4.9 1.9 -9.8 -4.9 3.7 -9.8
3H Mar 2.1 -1.0 -5.8 -3.1 1.3 -8.1 -1.0 3.3 -6.1
4H Apr 0.0 4.5 -1.0 0.2 6.0 -3.6 2.2 7.9 -2.0
5H May 10.2 16.1 1.3 10.4 17.9 0.7 10.1 16.7 2.5
6 H Jun 12.8 17.7 7.6 12.0 18.0 7.1 12.5 19.2 7.3
7H Jul 19.3 22.0 15.6 18.1 22.0 14.5 18.9 23.3 14.5
8H Aug 22.0 24.9 18.7 21.0 23.7 17.6 21.6 23.9 19.0
9H Sep 16.6 20.3 13.0 15.9 20.2 12.5 17.3 20.9 13.3
10 H Oct 9.5 16.4 2.4 10.6 17.8 3.7
11 H Nov 2.7 12.1 -2.0 4.1 13.9 -3.8
V%m(tér“(ﬁfg Feb) -4.9 -1.0 8.1 5.2 19 | -103 5.3 3.7 | -104
Sgun(lrz; ?JE].)& Aug.) 20.7 24.9 15.6 19.6 23.7 14.5 20.2 23.9 14.5
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Table 3. Comparison between mean, maximum and minimum of the daily temperatures per month.
4K living tree HiA dead tree A4 outside air
H month AL A A A I A
Max. | Min. [|difference| Max. | Min. |difference| Max. | Min. |difference

[ER 2k .

average daily temperatures 4.7 | -5.6 0.9 -3.6 | -7.5 3.9 -3.8 | -8.1 4.3

1H H 5 i A< . p . . . . .

Jan  |maximum daily temperatures 2.5 | -3.0 0.5 0.5 ] 2.5 2.0 29 | 27 S
H A5
minimum daily temperatures -7.5 | -85 1.0 -8.5 | -12.0 3.5 -8.8 | -13.2 4.5
IR
average daily temperatures 4.2 | -5.1 0.9 23 | -7.3 5.0 2.4 | -79 5.5

2f [HRER

Feb |maximum daily temperatures -1.0 | -1.0 0.0 3.0 1.0 2.0 5.3 2.9 2.4
H e A i
minimum daily temperatures -7.5 | -85 1.0 -7.5 | -12.5 5.0 -7.4 | -13.7 6.3
ERBEE
average daily temperatures 1.8 | -04 1.4 -1.6 | -4.7 2.9 1.2 -3.6 4.8

3H H e i S .

Mar  |maximum daily temperatures 1.0 | -1.0 0.0 3.5 -1.0 4.5 5.9 1.4 4.5
H A5 ; o
minimum daily temperatures -5.0 | -6.5 1.5 -7.5 | -8.5 1.0 4.5 | -7.8 3.3
P
average daily temperatures 0.5 -0.3 0.8 2.0 -1.2 3.2 4.5 -0.3 4.8

af [T

Apr  |maximum daily temperatures 7.5 2.5 5.0 11.0 | 3.0 8.0 143 | 29 11.4
H A A
minimum daily temperatures 1.0 | -1.0 0.0 -3.0 | 4.5 1.5 -0.6 | -3.9 3.3
H - 5
average daily temperatures 11.9 | 9.0 2.9 13.0 | 7.8 5.2 13.6 | 6.0 7.6

5H e i Sl

May |maximum daily temperatures 17.5 | 15.5 2.0 20.0 | 16.0 4.0 21.3 | 13.7 7.6
[EEF4igni . .
minimum daily temperatures 2.5 0.5 2.0 2.5 -0.5 3.0 3.2 -1.7 4.9
H P-4 5 . . . . o .
average daily temperatures 142 | 11.8 2.4 13.5 | 10.3 3.2 16.0 | 9.0 7.0

6 |HiEAd

Jun  |maximum daily temperatures 185 | 17.0 1.5 19.0 | 17.0 2.0 234 | 15.9 7.5
He S5
minimum daily temperatures 8.5 7.0 1.5 7.5 5.5 2.0 10.2 | 2.3 7.9
R
average daily temperatures 20.8 | 18.1 2.7 19.5 | 16.6 2.9 22.5 | 15.2 7.3

7H 1 e i A<l

Tul maximum daily temperatures 24.0 | 21.5 2.5 23.5 | 20.5 3.0 26.4 | 21.1 5.3
[ERF4igwi
minimum daily temperatures 17.0 | 14.5 2.5 16.0 | 12.5 3.5 19.0 | 9.1 9.9
[ER 2w . o 5
average daily temperatures 23.5 | 20.8 2.7 22.4 1 19.6 2.8 24.7 | 18.6 6.1

8H [Aktm5 or | o . oo | , o | o1

Atug  |maximum daily temperatures 26.5 | 23.5 3.0 26.0 | 22.5 3.5 29.3 | 21.3 8.0
H e 5
minimum daily temperatures 19.5 | 17.0 2.5 18.0 | 17.0 1.0 20.8 | 15.4 5.4
IR
average daily temperatures 17.9 | 15.5 2.4 17.9 | 13.9 4.0 20.9 | 13.2 7.7

9n [

Sep maximum daily temperatures 21.5 | 20.0 1.5 22.0 | 18.5 3.5 24.5 | 18.0 6.5
AR5
minimum daily temperatures 14.0 | 11.0 3.0 13.5 | 85 5.0 16.6 | 2.3 14.3
[ERE:2Ewi
average daily temperatures 11.0 8.2 2.8 14.1 6.3 7.8

104 (AR

Oct maximum daily temperatures 18.0 [ 15.5 2.5 216 | 16,5 5.1
H e 5 . . . .
minimum daily temperatures 3.5 . 2.0 6.8 1.5 8.3
IR
average daily temperatures 3.8 2.0 1.8 6.9 0.8 6.1

11 A |HiEAd

Nov  |maximum daily temperatures 12.5 [ 11.5 1.0 16.7 9.2 7.5
H e A i
minimum daily temperatures 2.0 | -20 0.0 2.7 | 47 2.0
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