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Effects of area and fragmentation of forests for nature

conservation:

Analysis by ant communities

Mamoru Terayama and Kazuhiko Murata

Abstract.

method on Pirus thunbergii forest of Shikine-jima Island, Japan.

The optimum shape lor nature reserves was analysed by the biogeographic

The species diversities of

ants and densities of ant nests and the number of species of a single large area arc not

significantly higher than those of the small areas.
lost proportionately with a reduction in area.

However, the forest species of ants are

As areas of forest are reduced in size, they

are increasingly susceptible to intrusion of the openland and’/or grassland species from

nearby anthropogenic habitats.

It is suggested that larger reserves will preserve more

forest species, those most in need of conservation, than a series of small reserves of

equivalent total area.

{Terayama, M.:
Japan.
miya, Tochigi, 321 Japan)
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Map of the study area.. B: Pinus thunbergii forest,

SL: single large area. sl-si0: several
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i) Shannon-Wiener B3 (H")
H'=-2% Pilog: Pi

ii)y Simpson DEFEHEH (D)
D’'=1-% Pi?

iii) Fisher OSBREEE (o)
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Table 1. Ants of Shikine-jima Is. and number of colonies of each species collected from study
areas. #: forest type species.

Subfamilies and S8
Species SL si 52 53 s4 5 s6 5T g g sl0 Total

Ponerinae
Amblyopone silvestrii # 1 1
Proceratium japonicum # 1 1 2
P. itoi § 2 2
Cryptopone sauteri ¢ 1 1 2 5 9
Brachyponera chinensis 6 5 4 2 4 3 1 28
Hypoponera sauteri $ 1 3 1 3 8

Myrmicinae
Aphaenogaster japonica 1 1
A. osimensis 0
Pheidole fervida 1 31 5
P. nodus 1 3 4
P. pieli § 1 2 1 4 4 1 12
Tetramorium caespitum 0
Monomorium intrudens 2 1 3
Solenopsis japonica 1 1 2 1 1 1 8
Oligomyrmex sauteri # 1 2 3
Myrmecina nipponica 0
Leptothorax congruus 1 2 3
Vollenhovia emeryi & 1 1 2
Pristomyrmex pungens 3 1 1 5
Crematogaster osakensis 2 1 2 4 1 2 1 13
C. teranishii 5 5
Strumigenys lewisi § 4 1 1 6
Kyidris mutica # 1 1 2

Dolichoderinae
Iridomyrmex itoi 1 1 2
Tapinoma sp. 1 2 4 7

Formicinae
Paratrechina flavipes 12 14 21 17 10 16 9 11 18 22 15 165
Lasius niger 1 1 3 2 7
L. talpa # 20 4 8 5 7 4 2 5 4 6 4 69
L. (Chthonolasius) sp. 1 1
L. fuliginosus 0
Formica japonica 0
Camponotus japonicus 1 1
C. devestivus 1 3 2 1 6 2 15
C. nawai 9 I 113 6 6 12 10 3 1 3 75
C. nipponense 1 4 5

No. of Colonies 62 39 3% 47 42 46 33 40 45 49 27 469

No. of Species 15 7 8 9 12 14 6 10 13 13 7

Table 2. Area, shape index, and number of species of study areas, AR: area inare, SI: shape
index, TS: total number of species, ES: total number of forest type species.

SL sl s2 s3 s4 s5 s6 s7 58 59 s10
AR 2620 76 228 268 84 92 208 60 112 192 56
ST 2,20 2.67 2.29 7.33 2,33 4.50 5.43 167 3.00 1,12 2.33
TS 15 7 8 9 12 14 6 10 13 13 7
FS 7 3 4 3 _ 3 5 2 1 6 4 1
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Fig. 2. Dendrogram showing of ant communities
in study areas, by using Odum’s percentage
simifarity. For areal codes, see Fig. 1.

Table 3. Comparisons species and colony densi-
ties between single large area and several

small areas.
SL (N=9) ss (N=13)
t (df=20)
x SD x
No, of Species  1.89 0,92 2.31 1.18 2.062
per m? {(p>0.05)

Nop. of Colonies 3.22 1.92 2.92 1,89 0.361
per m?® {p>0.05)

Table 4. Comparisons diversities between single
large area and several small areas. H':
Shannon-Winer’s B, D’: Simpson’s D', a:

Fisher’s a,
sS
SL _— TN
X SD

H 2.98 2.60 0.44 0.830
(p>-0.05)

Fod 0.82 0.77 0.07 0.732
(p>0.05)

a 6.28 4,12 1.86 1.094
(p>0.05)
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Table 5. Correlation coefficients between vari-
ables. SI: shape index, TS: total number
of species, FS: total number of forest type
species, #: p<0.05, NS: not significant{p>

0.05).
Area Log area SI

TS 0.467 (NS) 0.382(NS) —0.261(NS)
Log TS 0.413(NS) 0.332(NS) —0.271(NS)
FS 0.619* 0,647 —0.146(NS)
Log FS 0.469 (NS) 0.520(NS) —0.035(NS)
FS/TS:x100 0.450(NS} 0.653* 0.214(NS)
Log FS/TS (.349(NS) 0.535(NS)  (.209(NS}
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Fig. 3. Relationship between the study area
combined and the expected FS/TS values.
Regression equation: A; S=—33.6544+31.042
log 4 (r=0.661, p<0.05), B; §=—24.341+
23.296log 4 (r=0.441, p<0.001),
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