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Quantitative analysis of spots variation of Artopoetes pryeri

(Lepidoptera, Lycaenidae)

in Aichi Prefecture by image processing
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(Abstract)

The author attempted to measure the spots variation of Artopoetes pryeri (Murray, 1873) using image processing

technology and to perform a quantitative analysis of this variation using a new method.Statistical analysis of the

area ratio data for each locality revealed that the distribution of Artopoetes pryeri in Aichi Prefecture was organized

into four groups based on the results of regression lines and standard deviations, and that normal form (standard

type) and three transitional type from normal form (standard type) to black form (blackened type) were distributed.

This complex distribution pattern was thought to be due to past distribution dynamics.
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Fig. 1. Geographical relationship of the study sites.
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Fig. 2. Wing surface area measurement points.
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1, Forewing; 2, Hindwing; 3, Forewing blue-white spots; 4,
Hindwing blue spots.
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Table 1. Survey sample and its contents.
Abbreviated place names are locality names used in the text. “n” is the total number of samples. “Leg.” indicates an adult collected
in the field, and “Bred.” indicates eggs laid from collected adult % and eggs and larvae collected from the field and bred.
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16, HARL5.5 (FARL4.5) #HHHEE 17, HARL6.0 (FARL5.1) MM1% A &' ; 18, HARL7.5 (FARL6.4) FH .

Fig. 3. Representative individuals at each level in Aichi prefecture.
1, FARL3.5 (HARL3.7) Nukata-E.Kawara &' ; 2, FARL4.0 (HARL4.2) Toyota-Yakusa &' ; 3, FARL4.5 (HARL4.7) Moriyama-Dis. ' ;
4, FARL5.0 (HARL5.1) Nishio-W.Hazu &' ; 5, FARL5.5 (HARL5.6) Chita-Mihama &' ; 6, FARL5.9 (HARL6.3) S.ChitaC
% ;7,HARLI1.2 (FARL3.7) Okazaki-Ikegane d' ; 8, HARL1.5 (FARL3.6) Toyota City-E.Suburbs &' ; 9, HARL2.0 (FARL3.4)
Nukata-Kashiyama ' ; 10, HARL2.5 (FARL3.8) Okazaki-Ikegane J' ; 11, HARL3.0 (FARL4.3) Tsukude-Suganuka % ; 12
HARL3.5 (FARL4.5) Shimoyama-Ureno &' ; 13, HARL4.0 (FARL4.5) Seto-Sono &' ; 14, HARL4.5 (FARL4.0) Nukata-E.
Kawara d' ; 15, HARL5.0 (FARL4.5) Asuke-E.part &' ; 16, HARL5.5 (FARL4.5) Kasugai-Tamano &' ; 17, HARL6.0 (FARLS.1)
S.ChitaA & ; 18, HARL7.5. (FARL6.4) Kota ¢ .
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Table 2. All analysis results for each locality.
Distribution area - Higashi-San ; East Mikawa, Nishi-San ; West Mikawa, and Owari, indicating the regions in Aichi Pref.. The
locality where the left-most column is colored cannot be judged by the conditional equation and the judgment result is determined by
the colored item factor.
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Fig. 9. Distribution of each group in Aichi prefecture.
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Table 3. Results of the analysis of the bimodal type locality.
*|5E ElIRER RERE FHRICEDHIE HIRL AL
t AN i X
Eoe A R AR EEa YIAb ##o 1407 T9V-7 MyW-7° N9L-7 FARL HARL
EER(ZEDY) MIUES i} 24} 1.06 -0.23 0.24 X X O x 4~5 4~5
EEE(GZER) FH I B= 1.68 -2.79 0.64 @] X X X 4~6 5~7
EERGEER) BAMRI I m= 1.06 0.41 0.37 X X O X 4~5 4~
E2EF(ELR) FALBR I R= 200 -4.90 0.71 O X X x 3~4 1~3
2 (2R MILES FzH B4 2.07 -7.08 0.32 X x X X 3 0
LI (ELE) =H FExE A= 0.39 0.66 0.27 X X X X 3~4 1~2
ST (EER) BAHHRLD FERE A= 0.27 0.99 0.29 X x x X 3~4 1~2
601 2FEL, BATREE D AR BICERLZELTY
ZD"‘ﬁﬁﬁgéﬁﬂﬁ EREROESE) A DT, Gk HAOBEREEBOLREEKIT 5
s @1 = = e A (REER) LEER (B(H), 71—
= 0jo 1.0 20 3.0 40 ’ ’
£ 20% o o FeLEE RS0 &5 I8RO & 5 7 R CHEBR 7 Bt & R
%40“ %mﬁﬁ\~£fﬁ§ &9, AH D FARL % HARL OGO X 9 7 5
£ 0T o umopsmmen . (TR & 2 BIE TR BT 2 ik SR
80 |+ ®:-LEoREERE®RIE) A\ W SEMELD
A TINROERE(ERER) g1 % .
-100 T A cumesemEi
120 4+ WoLREERRIRER) (RER(RER)C L)
’ BRI T E S S0 RLEEF E
140 L ooz msE
B0 LR ORI O AL . RELD O HER AW HETTEOREZEE, 4hl
Fig. 10. E(;;rlli;[);rlson of regression lines for the bimodal type DIILD X 50T 252 TF X o 723N KFHESFER
[AAEW 23 /NI RIEAEHIR, WEOBERUIEAT & )¢
ROBEER AL O TEOBLA» HERE W72
(FEAell), REP BHIPE - IRRREHEORORE (RLR)  wokRERSHoEHEWRK, [HEHT O SCHE R

RN & F DB A o727V — T Ll s
72, & T ADIEMIE S X HERAY (S HEN A [ L R B EE O
Bl (BALR) X1 7 V—TFTlEdo7275, 20
FEHL 71T IZZE B A HARLO LV TR (1) 3
AEV (0=04) BEDPROLNIZOT, FERIZIE
WBNEIZIFEL 2O V—TEE 2 6] 4
b, EZEOHEERIDL CFEMBRENTE Zho
7275, EBEOUUERE TIZREET (BALE) 3R ER
DF OB T THEAL L 2Bk, B - %3
HE O EHAGH RO 2 23285 Aohizo
T, MRS E L FE UEHEE 2ROV —T L Eb
nrz:.

D EOMRZRETHE, HAVBIZOMAT2ED
B (B 59 REEFEEIZo V-T2
JEEzoNn, BEHNEORGA (BALAD) 1xF ik
~N HARL OZEINPILT ECTZEOEEINOFFENIZIE
W () ofEbEEFNL0T, FEELIEE
AP IEREIIGIE R (BEHER) ~Hail (BLR) o
BITREZFIRETHS ).

EEONZEHTOHR FIK (WIhdiN), £
LTH 2 TRAIIFEE 20D, FER P ICEB THER
VI L 782 o T i & HAREL 0 B~ %
JMFCT S o2t B OHEM GO 4, HUOFTA
AR OG- A AL S 7 R IR0 PR T o (AR
EAG T B E S OFTREAR 2 A STz 72n
T RAIEHEERMEICEC BILEH L EIF 5.

5| A3k
Byl . 1976, SEAIEACER LT OMERE. A4S L& E S I R
FEMEAE O REM. AL EERE (REAALS

|

bl

JF R BERE T O MR 0D [T AR BRBE R AT,
215-225

BERIAISE, 1971, AARDTH TV IZ0->T(h). AHEGL,
(7) :12-18.

ARFF—If - FIERIM, 2017, R - EAIREE,  RAAEA HE L
DYTINETTY I BNORR, (259) 1 7104-7106.

APRHES - MILFER], 2013, 9 I~ 552D I D54 L AR

TR,



KER
24
HH A - AHELR (), HREOEAMN HAESEHEAS
HBLOTF—N=2 (5) ¥V3iFavf@ysa~sys
NRC i, KRB, 1-2.
MO, 2011 VT IV T YV IBMOERILIC L B
ZEFLOWISE.  Butterflies (S. fujisanus), (53) : 9-25.
K B, 2006, HARMERHERIE. 201, HOR, %@
SR Z - hEFEEL 1987, BHIRO I N UV I - L
A BESE 1L EEEE, 39 (152) 1 49-57
i W B M- B K EEER - hEREE SR

DAY

2 ORIRSEME - RS - KEAR R - REHISE S - [
T R, 1991, BRI OF 2 v, FHMEORH (T),
TN AR I E AR PRAERR, 2195

[Hef 3% 2000, EHORRV, F a7 &7, B E AR
T, 119p.

M FH - AHEHBT - SH 58T S /R - et -
EAGER] - IS, 2005, VII ROUE EEILEE (),

BT R A RS, BT B AR IR A
4, BT, 181-323.
SN R, 1977 AEEEES. EEE, WL 199p.

BAR OBy A2 H 2,

ﬁﬁﬁgL\

1980. S5 NIR A O B
ST, 285p.

BARAY

)

(&
AER B BRLEBICLZBMEEY SIS
77 IDBNERDTEEBEN

g)

WA A WY 9 I< 552V I 0
WERZFHNL, 2Oz LWFETH
7z

FHRNOY 5 I< 553V I 3L EROHRE
W7 — % ZAREHRAT L, BRER & AR O
B 4007V — I EN, FER (i
) CIEFA (BEHERD) Ao H@Al (LR ~

DO 3EBEOBITRID AT 5 2 LRSI -
720 SO L) MR AR, mFEOSAAE)

[Y

BIGERT b0 EEZ LN






