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Relation between ant communities and vegetations of
Toshima Island, the Izu Islands

Mamoru Terayama and Kazuhiko Murata

Abstract. Community structures of ants were studied on ten vegetation types of Toshima
Island, the Izu Island, Japan, in March of 1986. A total of 259 colonies of 31 species
was obtained in the survey areas. The cluster analysis using percentage similarity (1-PD)}
showed that the ant communities between vegetations were less similar structures and
species compositions. The diversity indices used were Shannon-Wiener's H’, Fisher's «
and Simpson’s complememt, D’. The diversity index values in the distributed areas are
higher than in the natural vegetation, Cariei-Castanopsietum sieboldii community. The
result of species-area relationship for vegetations suggested that area affects species numbers
in habitat diversity,

(Terayama, M.: Biological Laboratory, Toho Educational Institution. Chofu, Tokyo, 182
Japan. Murata, K.: Laboratory of Applied Entomology, Utsunomiya University. Utsu-

nomiya, Tochigi, 321 Japan)
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Fig. 1. Map of the study area, showing the vegetations. 1-10: vegetation codes, cf. Table 1.
Table 1. Vegetations and its area on Toshima Island.
Veg;;ggon Vegetation Area (km?)
1 Carici-Castanopsietum sieboldii (FAwnad« 2701 BE) 0.484
2 Chrysanthemo-Miscanthetum condensati (4 2HZ o nF V503 A FFRE) 0.385
3 Coppice forest of Castanopsis cuspidata var. sieboldii
and Machilus thunbergii (R FV A « & 7 U 0.192
4 Aluns sieboldiana plantation (&A% v w7 IR 0.264
5 Camellia japonica plantation (v 7 w32 HEHR) 1.699
6 Cryptomeria japonica, Chamaecyparis obtusa plantation
{72+ & /2R 0.163
7 Dwarf bamboo communities and Miscanthus condensatus
grassland (FH e mna 95 002 XHEE) 0.075
8 Field weed communities (BrE BRI ) 0.175
9 Natural bare land (E #A i Hh) 0.554
10 Town and village, artificial bare land (v « NBEH) 0,138
Total 4.13
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Table 2. Number of colonies of each ant species collected from Toshima Island, (For

vegetation codes, see Table 1)

Subfamilies and

Vegetation

species 1 3

AVH)

4 3 6 7 8 9

—_
(=]

Total

PONERINAE
Amblyopone silvestrii
Brachyponera chinensis
Ponera scabra
Cryptopone sauteri
Hypoponera sp.

MYRMICINAE
Aphaenogaster famelica
A. osimensis
Pheidole fervida
P. nodus
Lepiothorax congruus
Tetramorium caespitum
Solenopsis japonica
Oligomyrmex sauteri
Vollenhovia emeryi
Crematogaster vagula
C. osakensis
Strumigenys lewisi
S. solifontis
S. sp. “Kita-urokoari”
Epitritus sp.

DOLICHODERINAE
Tapinoma sp.

FORMICINAE
Paratrechina flavipes
Lasius niger
L. productus
Formica japonica
Camponotus japonicus

. devestivus

. kiusiuensis

. tokioensis

nawai

., nipponicus
Total
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Table 3. Figures of percentage similarity between the vegetations. 1-10: vegetation codes,
cf. Table 1.
2 3 4 5 6 7 8 9 1¢
1 0.043 0.732 0. 444 0.379 0.286 0. 080 0.120 0.140 0.402
2 0. 000 0.250 0.047 0. 000 0.421 0.421 0.333 0.314
3 0.250 0.275 0.238 0.000 0.047 0. 000 0.160
4 0,327 0.176 0.343 0.285 0.143 0. 597
5 0.161 0.068 0.114 0.025 0.300
6 0.095 0.286 0. 000 0.226
7 0.636 0.267 0.370
8 0.267 0.407
9 0,085
1-PD value
2 3 4 565 6 7 8 9 10
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Fig. 2. Dendrogram showing the similarity of ant communities of Toshima Island. (For vegetation
codes, see Table 1)
Table 4. Diversity measurements of ant communities in each vegetation on Toshima Island.
Vegetation
1 2 3 4 5 6 7 8 9 10

H 2.75 1.81 2.63 2.3 321 2.45 2.05 2.05 1.50 316
D’ 0.78 0.80 0.81 0.84 0.86 0.80 0.66 0.66 0.50 0,38
a 5.91 3.17 4,98 5.20 6.75 6.32 5.41 5.41 1.59 9.25

DY, S=CA* (C, Z LEH) TEb3Ih 5 Power
function & ¥/ (Arrhenjus, 1921; MacArthur & Wil-
som, 1967; McGuinness, 1984) i & 2 w488, Hi5
7eAEEY (r=0.725) AEBR A (Fig. 3).

L L, FIB st aMeoy 1 X8 ohil
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The correlations between expected species number and area of vegetation combined.

The expected species number is the numbers of species found when two or more

vegetations are combined.

Number of Data including vegetation 10 Data excluding vegetation 10
vegetation
combined a b c a b <

Uncombined .22 (NS} .41 (NS) .46 (NS} .36 (NS} .62 (NS) .66 (NS)
2 . 07 (NS) —. 03 (N§) .24 (NS) .49 (NS) .53 (NS) .61 (NS)
3 .16 (NS) .13 (NS) .31 {NS) .35 (NS) .39 (NS) .44 (NS)
4 L 94x* . 95k L 95%* L TOHK N L B2##
5 .29 (NS) .20 (NS} .26 {NS) .46 (NS) .40 (NS) .37 (NS)
6 , TBx* . T6%* . 73 L12 (NS) .13 (NS) .14 (NS)
7 .25 (NS} .24 (NS) .16 (NS) L T0® LT LT1*
8 L 63* L62* L62% . BOx¥ LBTxx . BG**

a: logspecies/logarea model,

*: p<0.05, **: p<0.01, NS: not significant.

10 1 1 1111t 1 1 11 il

1 5 10 50 100
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Fig. 3. Relationship between the area of island
and the number of ant species in the Tzu
Islands.
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