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[Sminsaku Kimoro. REGIONAL DIFFERENCES OF THE BUTTERFLY-
FAUNA OF JAPAN AND THE RYUKYU ARCHIPELAGO

&

BHREHREHE DN R E LT, SESTEIINS BIWRTIRTh 51, BREOHEEN homiy
FRCHIRL T, —fFBN T A &t d X338, 20HED—D3 BRFOEEEDED TSN ETh b,
FHEEOEFEN T OIS, BHEC OV TR ilh Toianc 3%, & AT, BHIED TR D
BELC L, ZOHBENDMOHIEM 2 EEAC B B, PUAFILWERE NS CENTES,

BHFEOEERNMFNT 20U RN T, FIEERREICY > Y L SRR RT3 C S BRICHEETH b,
EHADBEMOPECH 5T, COX I BRAEHRIC L > TR F - LEN s BEEFHELZ R VETC &
—DOOFETRH B, UhrLEM R &M, M CDX 572 821705 ¢ &1 2B ks BEET
DY, BEOHFEFEPREFC L > THEEIN, A1 BRECONTORKE HHER%2 203
LU TR LR, DO RNEELCEDISCEDNG, O 5B, 51T, BHELZED N
AV B R EL T, BB O BEAHIEEIC DO T O FHETHIE % 4725 T 277 (Kimoto, 1966 3 k78
1967) o

ARWFED BRI ZFHI NS OWIFED % FcL T, HARDF = v OISR OMBINE S 2842 ¢ &
Td 2, [FRHC BARDOBRIAFE S 20 MRS OFHEDERL T3 F o 9D B2 HEHL T, K%
HWHZOM»E SHITHIVBAONL LT, HEEDHGE S 2 HIROE T, HicrORK33IDFSL
W FRDOWTOERE#B5CE 8, ZOXESAGTH 17,

i

FOARPIOMMAT T, FER4SEL AL VA 44E3 H 3G, FREES 7001B00094 3 X Of 7001CGO017 ic X b

HRERIE B2 v 5 —® HITAC5020 %, XEERI444E6 5 L YA 45483 A % © SREER-E 7027A00300 ic
X, JuNKREZERIEHE 2 5 —O FACOM 230-60 2B L Tk 722 & 2 BT 5.
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[Fig. 1. Map of Japan and the Ryukyu Archipelago. The total number of species of each area is
in parentheses.]

1, Rebun-t6 (25). 2, Rishiri-t6 (40). 3, NE Hokkaid6 (103). 4, SW Hokkaid6 (103). 5, Aomori
(107). 6, Iwate (121). 7, Akita (105). 8, Yamagata (114). 9, Miyagi (112). 10, Fukushima (121). 11,
Ibaragi (98). 12, Tochigi (122). 13, Gumma (135). 14, Saitama (117). 15, Tokyo6 (112). 16, Kanagaws
(118). 17, Chiba (74). 18, Izu-Oshima (31). 19, Hachijé-jima (23). 20, Ogasawara Is. (9). 21, Sado-
ga-shima (65). 22, Niigata (117). 23, Nagano (145). 24, Yamanashi (139). 25, Toyama (117). 26,
Ishikawa (106). 27, Fukui (100). 28, Shizuoka (135). 29, Gifu (142). 30, Aichi (106). 31, Shiga (108). 32,
Kybdto (107), 33, Osaka (96). 34, Hyo6go (119), 35, Awaji-shima (57). 36, Mie (100). 37, Nara (104).
38, Wakayama (105), 39, Tottori (117). 40, Okayama (120). 41, Shimane (111). 42, Hiroshima (118).
43, Yamaguchi (105). 44, Oki-no-shima (61). 45, Kagawa (93). 46, Tokushima (102). 47, Ehime (110).
48, Kochi (107). 49, Tsushima (68). 50, Iki (39). 51, Nagasaki (76). 52, Saga (78). 53, Fukuoka (98).
54, Oita (110). 55, Kumamoto (106). 56, Miyazaki (107). 57. Kagoshima (98), 58, Tane-ga-shima (52).
59, Yaku-shima (53). 60, Tokara Is. (30). 61, Kikai-ga-shima (29). 62, Amami-Oshima (51). 63, Toku-
no-shima (39). 64, Okierabu-jima (35). 65, Yoron-t6 (27). 66, Okinawa-Hontd (53). 67, Miyako-jima
(34). 68, Ishigaki-jima (68). 69, Iriomote-jima (64). 70, Yonakuni-jima (30).
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1. #EBEHIAHOER

IOBEOEE L-BEHE, Hik (1965) OEANE [HAROE | officfie b, BREERRSRINNE
Thbd, ZONHETE, FBEBLIUINERPEL BRI 10 HBITRS SN TWED, FOMBARSE LUZ
OFTEBRERIE 1 FIREL TS,

2. TP IrOHBEOHDIER

E7k (1965) OAHEEHCOWT, 70 MiBHEEOHEE 257201, WIKRSEFEIC L >TCZO0EHEL &
WDize THEHOEMEIZTEA (1935) PEEEREOE(LEZERT 2 DICER L AREKC AL T, 10 BBROZhETH
WOWTED S NTEFIC, 70 RO EEL R 7T 7 2R L7z, ZOEDHLN: BF L& 81 NOHRK
HOFEHETH 5.

i) B - vv 7V vigkk. 7 r VT OREMEEOREE LT HEERCIE FER, HBEAENED &S, #
BEEDSE 7 » VT HEDLBIC BE% FiThb, HBEHIC 2 Hrkic b BF (1931) o 48R, K& (1936)
DR, Serensen (1948) DFAMIER (Southwood, 1966) & & & I ¥ I RV BEI N U2, BROERBILE
#®, Simpson OIR'E L 7=FIELFEH T, KET Simpson’s Coefficient & LTk {&bn T3, Hit- vy 7 ViR
% (Kimoto, 1967) 1} HBEHRERPREO LD L Bidh s (B, 1939 B X 18 1940; Simpson, 1943; Kimoto,
1967) o

B - v v 7Y o ROBRE AT L o TRD LN D,

NSC=C/N, N,<N,

B, N; & Np B2 ZFnOHROBEER, C ik Ny & N, OMMRC B HH T 2BEH.

BH - 2y 7Y I X SRR, B2~ RIIKRENTN S,

i) F7 VI OWTOEMERR. WEEVAREE L BL2RBEL MR, HEPEFRCESL, W 2h0E
BEREMEBKBR LT, WhW3 FROEIIN 7 » 7 F (disharmonic fauna) 2 RT A TH 5. WEBIC BT BIE
FoRAVIcR Lk, 77V VEBROERIRALZLDTHY, Ty UFDY 7Y vEBESETHS 0, FEER
PECEEZLND,

77V Vit TOHEFEISS (Harmonity Index) DRIk o TRD LN 5,

z
B2 Mai i 0<HI<I
HI =
(Zm P+ X% Ny Ny

3 Z ;

_Zlnlf .2171253

je= um
rmyt = TN gt =T Ng

fEL Ny & Np 3 FNFENOMRO SEEH, 71 & 7 1@ ZAZENO BBO i BBO Y7 VY I E, B,
B wWET A

BT DWW T OFFREIRKIC X 2RI S~T Rt Ra T3,

S OEWRT S DI, 2 BHCAT b Ny HOEOHML LEXESR, 2w TxhiBoOMESEL, It
W TLEPBALE, FhAYPEIEECEAVRELA—ORCETIHETHE, LB TN KTHL I L
13, F7 Vv OBEEINTHDIEFRL, WNTHB I i, DEEPKTCHEZ Lichd, LidisT l/Xn?
1345 (Index of diversity) 2RTIE L WS ZL3TED,

F 7 CIRERSIIMDERIC Y > C, ZOEKRT S EZ2E—FHMCE S,

-3 ¥4 P4
2o Myg Ny 3P4 3 et
HI fo=1 =1 fes]
=N, N, 2

ZOROWERENEN 2 BHCHT Sz Ny Ny BOER & LESD % BA LSS, TABRA—OBICETS
BRTHY, BERRELIELS2HCEY 3, S1EEES2BHGRIhESA—FHCR T 5 BEOFHETH
B, L7edioT, H1MEFE 202 MEUBRTHNE HI OB 1 & 20, #1520 M AR
T2 50N BCEAITIZ0 B,

$70, eBCAHV LR N EOESS, LEZ BOHT2EE 2RIGAIC, 20 2 HOEN A—ORCET 2

REHRIZ
S n(m—1)
e, inl N
N(N=1)

TEZ 5D (Simpson, 1949),
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Fig. 2. Correlation graph based on figures of Nomura-Simpson’s Coefficient 1.
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[Fig. 3. Correlation graph based on figures of Nomura-Simpson’s Coefficient 2.]
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[Fig. 4. Correlation graph based on figures of Nomura-Simpson’s Coefficient 3.]

L7ehioC, HIREIRREZIDOXSICLSE,

k4
2 Zl"ﬁ Mgy

==

Cr=—tt
(AA+2g) Ny- N,

C&EZ 5 h 5 (Morishita, 1959),

N B#EMICARE {, DEEI/NIWVESICIE CriiEiz0 & 1OMOBEY & 503, SEENKEL, BTIELD
BABECEEDEFNIND L5 ABR T, A OED HERENCTAE LY, CADfER 728 X Ny=N T, TTOD
TIDWT N1i=Ny; TH->Th, ZOKEIIL I HYCKRELRY, A OREMN A 23T fEoT, BRI
W B TLARELAAEAMI DS (Kimoto, 1966), L7:43-T, Kimoto (1965) M & 3 iCHBHT DWW T O FHFE RS
¥ L BEAIE, SEEEHE LTSt Ty I/A T XIS EOMEREL VD, BROWTOHEMERKE LS
;O ABEICIEOSEENECOT 1/In? 2L 52 EBBETHD,

Z 2

1. BH -7V rERICLBHE

FE2~AIGRANTOARERICE 2 &, 3B EFIRBRIER SHEEUME 2R T b, SRl TFILX
FIRBIEMERC 21T 5, FINAMEHTAINZILEEEILIRE &bl mETiE Lk {flTih, Th
PACYRETL EMERC Eied B, FHRE ORI RE EAGEL, dLHREED & OB DRI~ DOB{TE % 7R
T3, B ALHRERNC RN,

BE - KHE - W - B BEBORALEIRE, MER B THOEMMER RS, —HEER TR, Bk
TG - BT S OH A OHERR § BLH 5 i) THEOWHEERIE 2R T b, AMPE T, iR - B - sl -
Bl AN - B S L OUEE O FFRE, bR TR O S S iy — 8T 5, FCT, Th
5 ORI R BAL P EREI S BER C L0 T B, EIEEIE MG 2 BL I R &0 s FEE T 5 88, HUL Bl o> —aR
BTH O, IR E OB R SBATE A 6N 5,

AL PR D—D DI, /NI & D OFRED FEF RO AT H DS, COKIVE LIS OEDS FICE
OHFCHIN S, ZH 61 Pl L ONESEHE T, B - KIR - R - Z5H - REBIOFlc a5,
REETH )L COTRICED 2D FHUT, HE - WEHH IO T HREEZ BRI OB A%, Ju
T, B &8 GH - Ko - iR, BiEs KOBIREE HL KRB ERT. CORPLTEBA
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BEWERC EICT 5, %M EERIZEILPHAE & AR PR BEZRL T05, FE-. FERE - A
XE - BERERSIUOEERRITNTHAARE 1WA WRC s 3, COROEMR, L3 FIR - Sk
L% E & DEIDRED RN R TH Y, MO E L T, HEAEORT Flli) b OHEicEN 3 &
BMTH%, BBIITEBAZE 1 EEIC BEURMBE N, RES & OBOEEMSEL, Tl PEalokE~
DR ZZRESRAENA6N5DT, Chle BHREE 2HEREIERC LTS, @ELOPMILIZT »
U3 BRL, BAES EEICEOHIBADO RS FHEEBALNADT, WHEARE SEREIE L TRML 2,
BWEUBEOBEXIIIFFICEE 27 7 7 %R T, 5HE & EHERE T NERITKT 3 8BS FERENIC © K
WL TH 593, BEKRE - ZE - WAREE - 5HE - /AR - BEWHE - FEE - BEE 810 5HE
BRI LR LT 5, ETE  BAE - b1 7HE  EREBI T EAR L FERBOBITHTH b, F
THRETELBABIN NI EERBR &AL Y 5 78R d, NIRRT EEBAER D~ T OFRBEES
MWHEBARRIC, bW T EERBRIEEI FEL T3 C Ep b, BiEid 15 HATRIC 3 1285 BB T,
BITBEELOND, NEFHEIECMBEDRETD 253, BHTEPIL 125 O 2 ITTRERINIC & & 1140,

2. RBIEOVWTORMERRKICLDHE

Bo~THIGRINTOARRICI S &, B - v 7V vigfuc X 3 T2, LSCRIRA - dbsinl - v
AL JOTERAID 5 Bl RBIINIZYS, BIRDOWTO FHFEREKCE 3 &, FiFBT 313 8ics D0
DERZHBCHEN T, e JbmER - s iR - WEARO =22 B KT 5 C LIREETH 5, 20
MEFR - PV UERBIC X AR E BT A AU, BERE - JOLE NEIR & e, B i FERENCHE L
LT3R Th3, COHBEILT, FEREC/LBEDHE - MREHBEDHE & ORICBIREN BRI H
5DV HEYEETFET 3 82HT50EMHTa%B,

B - v Y UHRBE B o0 TO RFERERI Lo Ry kT 5 &, HABIOHHRIIEDT = v3FE
SATCDNTIE, BB X b BURICEISEL T 3,

Kimoto (1966) 13 KEZANALI « FAY - VB F= = PUERE c 7 7 H =2 &> - 8 - BEALE - &
EmE - e BA k- B 1 7niv7 Y ET 2 a~F2T T4V~ BIPN A= 59 7
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[Fig. 5. Correlation graph based on figures of Harmonity Index of Genus 1.]
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D 16 MU DT, 20N A HOHBR1Te o7z, BLEORENGE, D A L HE2ERT 2 2050
gﬁﬂwﬁiméﬁﬁﬁ,%ofﬁﬂmowf®%ﬁ§%ﬁ%ﬁﬁbtﬁ,ﬁwﬁmwﬁmmmwfﬁﬂaﬁ
2HI,

72 Kimoto (1967) DREEEB L FBAED N A VIR DWTORETIE, B - v v 7V Ui, D0 ,
TRICOWTOFRFMERRED N &V HOBELEORIUC BRI TH - 1208, BERHC DN TO BRERKIL, BA }
B b A SR BwEKRE AR - FEESICEREBEED K330, Uhr b BLEDE A LIED i
O RA s HE 13 s b BIsh 510,

7rUFDRIILT >V FAHEOELED KINCE 5T, 7 79 OHBNC BEsIEEMERL 5T 3 C
ERERDCETH S, FFNINT 797, 2L 23 BHBCBY 38MEOREEE» » 284813, B
HCBET 52 2N FNOBOBHEKOLE N HE 250, Mkl K327 > 9%, 12& 23 EKERD
77 0T ORPERFENS L5 SHA I, —Ric EEE O L DOEES KTL, Z0HEPEIBERICL 3
&, BitdbBOROE? HiT 2 02 icd o T, BRI I Z0HPERZRLEL L ELHE2THB5,
DESIC, FMEELDT 7070 5T, BUSEEPRIRTAZCENEETH S,

4. TrITORESOBELVEUA

BAf - o0 PV BB LB DOV TORFIERE DR 5 AT BMMs C &1k, 7 7930 Blic k
DBBTO 25 - v o 7V Ui s T h, MBI PHEI S TN 5 18 Hill, P30 AAECET
% 23 MUl B L OV P OFERALD 9 IR A 5N B, BEABED LI 7O BN, T 5 v > DR
BoTid, 779 7DKEICDIVEDDBIFBEFI LN ERFL T35,

5. BEGIURHIISEOF z VHEICLZERHESHESY

AR X OTERAED T = vFORBEATZ 2FEL L TAHIEE, BCHEINI 5 BOFT Fikal
FHEL T3 EH6N2E, 7 »

YIOKEIRBELTH, HEka bl aateidedel b b b DLl D P
Ths BN,
AIHRENL 2 5 7 Dhid OEsr
% BRI AR IR & T
BBHLEDDE, 77 UFDOREIOD
HEeZET 5 &, ALiEERO—

BLBADONRHLELLNS, L L L L L e
AR - FiL R - 7 B AR ; K
s L OHERTL & Ak S iR 3 i TOHOKU =CHUBUl— S 2140 !
12 ABID R TR WHEOKR 3 D1 ' {
78 A S Bk OB T, kT k;:x:x::f::iizﬁitf? “““““““““““““““““““““““““ -

WE & PREOM T b, Bk ;
FHRAL & P H AT DM R b T & :
Fabhde ;
HRds & OFERFIEIC 1T 5 B ;
FAOHBREEANI BRI A b b ;
i
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L]

Chiba,lzu, O ki

AN

Hachijo. NISHINIHGON
. e s -

SFND—FENE D Y Tz, & Awaji, ITki \‘{Tsushimai
PE B DN MUK 203 & DRI L
BT EHEINC: 3283 T
BB ENE, FKHizd 5tk e T T e T T
BRATHENI S CNE 2 2 e v okara Rikai
L DL BETH B, Eﬁfi‘fﬁﬁlﬁﬂ

e
H
i
H
! ?
i
i
i
i
¢
§

6. FHBEBRECDONWT
RY UKYU -mmJEZ;kmq

s T o www w23 e me oen w1

JEHEETY & AL BT D B i et
CHSEAINTNE TS F b
MTIR2L, HHEREET €A 6 S e o e et v o e ot 0 o v s e en s i ot e
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Summary. The regional differences of the butterfly-fauna of Japan and the Ryukyu
Archipelago are studied by some quantitative methods. Different indices are used to examine the
faunal similarity. Those are: —

i) Nomura-Simpson’s Coefficient:

NSC=C0/N, N, <N, 0=N8C=1

Where N, and N, are the total numbers of species occurring in the 1st and 2nd areas, and ¢ the
number of species found in both areas.
ii) Harmonity Index of Taxon:
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Where z is the number of taxa, N, and N, the total numbers of species occurring in the 1st and
2nd areas, and n,; and n,; the numbers of species of i-th taxon (such as genus, subfamily or family)

of the areas.
1. Based on the faunal similarity examined by the two indices, the butterfly-fauna of Japan and

the Ryukyu Archipelago is composed of 4 major types with some subtypes and transitional forms.
They can be summarized as follows:

1) Hokkaidd type ...........c..... {NE Hokkaid6, SW Hokkaidd
Subtype ...... e {Rebun, Rishiri.
Transitional form .............. {Aomori

Téhoku: Iwate, Akita, Yamagata, Miyagi, Fukushima.
Kanté: Ibaragi, Tochigi, Gumma, Saitama, Tokyd.
Chabu: Niigata, Nagano, Yamanashi, Toyama, Ishi-
kawa, Fukui. Kink:i: Shiga, Kybto.

Subtype ... {Sado.

Transitional form .............. {Shizuoka, Gifu.

2) Téhoku-Chibu type ............
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Kants: Kanagawa. Chiabu: Aichi. Kinki: @ska, Kyéto,
Mie, Nara, Wakayama. Chdgoku: Tottori, Okayama,

3) Nishinihon type ................ Shimane, Hiroshima, Yamaguchi. Shikoku: Kagawa,
Tokushima, Ehime, Kochi. Kydshi: Nagasaki, Saga,
| Fukuoka, Oita, Kumamoto, Miyazaki, Kagoshima.

Subtypel .................... {Chiba, Izu, Hachijd, Awaji, Iki.

Subtype 2 ... .. ... ... .. {Oki.

Subtype3 ........ ... . ... ... {Tsushima.

Transitional form .............. {Yakushima, Tanegashima.
Amami-Oshima, Tokuno-shima, Okierabujima, Yoron,

4) Rytkyttype .................. Okinawa-Hontd, Miyako, Ishigaki, Iriomote, Yona-

kuni.

Transitional form .............. {Tokara, Kikai-ga-shima.

Subtype ........ ... .. .. {Ogasawara.

2. The faunal similarity is more sensitively shown by the Nomura-Simpson’s Coefficient than by the
Harmonity Index of Genus. Generally speaking, the indices based on the number of species found
in both areas, such as the Nomura-Simpson’s Coefficient, are effective for the comparison of related ,
faunas. With the decrease of the faunal similarity, the indices based on the taxonomic constitution, é
such as the Harmonity Index of Genus or Subfamily, become more effective. 3. It is the most
desirable that the faunal comparison should be made between faunas of the same size as far as
possible. 4. Among the four major types of the butterfly-fauna of Japan and the Ryukyu Archipelago,
the Ryukyu type is the most isolated. 5. The faunal discontunity on the northern part of Japan is
more strongly marked on the southern border of Aomori Pref., situated in lat. 40.5 N., than on the
well-known Blackiston Line, situated in the Tsugaru Straits. The border between the North
Temperate and the South Temperate Zounes is situated in lat. 40.5 N. in the Japanese Archipelago.
Another faunal discontunity is marked on the line which almost coincides with Steineger’s Line or
Lewis’ Line. It is interesting that these discontunities of the butterfly-fauna seem to be strongly
affected by floral or climatic rather than physical factors.
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