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Summary

World butterfly and insect species numbers were estimated by means of species,”area relationship,
speciation coefficient for broad area, and the ratio between the numbers of butterfly speciec and in-
sects in Japan. World butterfly species, 12,5000, and world insect species, 3,400,000 are estimated num-
bers of those.

The species”area relationship of butterflies within 24 islands of Indonesia and Philippines was ob-
tained which became log Ns = 0.25 log S + log B as a straight linear on both logarithmic graph.
Converted butterfly species numbers were obtained if the islands were shrunken or enlarged into
10,000 kff from Sakhalin to southernmost Indonesian island, Sumba, using the above logarithmic rela-
tionship. The relationship between converted species number and latitude showed trigonometric cosine
function. The butterfly species number in tropical, subtropical, temperate and boreal forests were ob-
tained by those two relationships through which estimated world total butterfly species is 2859.
However, the real number of butterflies in Shoutheast Asia is 1280 against estimated number 525 by
species,/area relationship of which ratio becomes 2.438. Reason of difference between two values
caused from speciation in isolation of broad area. Supposing that 2.438 is speciation rate in broad
area, 6970 is a world butterfly species number produced 2895 to be timed 2.438. However, this value
exclude the number of Licaenidae and Hesperidae. Taiwan butterflies contents 160 species of these two
families in total butterflies in 360. It produces 1.80 as compensation value. Where 6970 is timed with
1.80, 12546 is produced as the total butterfly species number of the world. Japanes insect species have
been confirmed 29,286 in which elucidated rate reaches 0.382. That the estimated Japanese insect spe-
cies 76,503 was divided by 284 of Japanese butterflies, we could get 269.3 as a quotient. 12546 was mul-
tiplied with the quotient, it produced 3,400,000 as the world toatl insect species.
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Table (1). ‘
The Table for Estimation of World Butterfly & Insect Species Numbers
(A) Area (million ki)
(B) Estimated butterfly species number living in 10,000 ki
(C) Estimated butterfly species number by means of species area relationship
(D) Compensated species number by speciation rate in broad area (CX2.438)
(E) Compensated butterfly species number of Licaenidae and Hesperiidae (D%1.80)
(F) Estimated insect species number (EX269.37)

A ® © €3)) ) ®

Forests CXx2.438 DXx1.80 £ X269.37
Tropical Forests

Latin America 8.03 116 602 1468 2642 711,675
Central America 3.62 116 501 1221 2198 592,075
South East Asia 4.35 116 525 1280 2304 620,628
Subtropical Forests 7.50 110 510 1243 2238 602,872
Temperate Forests 12.00 72 417 1016 1828 492,408
Boreal Forests 12.00 19 115 280 504 135,762
Others 46.50 20 174 424 763 205,529
Total 94.09 2859 6970 12,546 3,379,633
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Table (2.
The elucidation levels of Japanese insect families estimated by 89 taxonomists, estimated species

numbers in orders and average elucidated rate of Japanese insects.

No Family  Species Estimated Elucidated

A B C D Judge Number Number Number Rate

Mean Elucidated Level 95 .80 .60 .25 .05

Collembola 1 7 1 4 13 374 1180 0.316
Protura 4 4 59 92 0.599
Diplura 3 3 12 60 0.250
Microcoryphia 1 1 14 70 0.250
Thysanura 2 2 9 45 0.250
Ephemeroptera 2 5 1 8 104 229 0.454
Odonata 13 ~13 204 212 0.062
Plecoptera 3 6 9 162 249 0.650
Blattaria 11 11 59 60 0.983
Isoptera 2 2 4 20 23 0.869
Orthoptera 9 3 1 3 16 229 292 0.784
Dermaotera 5 5 21 26 0.800
Grylloblat 1 1 6 10 0.600
Psocoptera 1 6 11 18 83 363 0.228
Mallophaga 6 2 8 150 236 0.635
Anoplura 9 9 32 34 0.950
Thysanoptera 4 4 178 187 0.950
Hemiptera 59 25 7 11 102 2763 4501 0.613
Neuroptera 7 5 2 14 160 195 0.820
Coleoptera’ 52 36 26 11 125 9304 16801 0.553
Strepsiptera 4 1 5 31 44 0.704
Hymenoptera 14 9 9 7 29 68 4431 26800 0.165
Mecoptera 2 2 44 56 0.780
Siphonaptera 8 8 72 1420 0.050
Diptera 40 11 13 16 9 3 92 5153 15328 0.336
Trichoptera 1 7 38 3 4 19 356 1610 0.221
Lepidoptera 36 9 3 2 79 5230 6343 0.824
Total 270 129 119 72 9 49 648 29286 76503 0.3828
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Fig. 1 Species/area relationship of butterflies on the 24 islands of Indonesia and Philippines.
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Fig. 2 Species/area relationship of butterflies on Southwestern Archipelago of Japan.

BAOEEFIBTAHONBER - AR

1504 ‘ ishigaki Is.
. ®

° Iriomote Is.
) ® Taiwan

100

® Sakhalin

0 T T T T T
10 0 10 20 30 40 50

Latitud (L°)
Fig. 3 The relationship between converted number of butterfly species in 10,000k caluculated

means of the species/area relationship and latitude of islands.
BY-EREERAOTHEINTBD10,000ki DERIEH & BORE L ORE

Converted Number of Species

— 212 —

by



