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Abstract

This work 1s devoted to the elucidation of phenotypic correlation structure of wing pattern homologous
clements, utilizing satyrinae eyespots as an example. The analysis was conducted on several Urals Safyrinae
species of genera Coenonympha, Aphantopus, Maniola, Lopinga, Lasiommata, Oeneis. Higher correlations
between neighbouring homologous pattern elements, then between phenes which vary more independently.

Introduction

The color patterns of butterflies consist of mosaics of colored scales in which each scale is an extruded lamina
of a single epidermal cell. The overall pattern is a highly organized system of pigment distributions of
homologous elements (spots and bands). The general scheme of Lepidoptera color pattern was developed by
B.N.Schwanwitsch (1955, 1956) and with more details in Nymphalidae by Nijhout (1985, 1990; Nijhout, Wray.
1988). The nymphalid ground plan consists of two systems of bands (symmetrical and asymmetrical), border
ocelli (eyespots), parafocal elements and submarginal bands. All real observed patterns are derived from the
selective expression, suppression, displacement and distortion of the ground plan elements.

Each pattern element (series of homologous elements) varies independently, so that size, position and
expression of one element can vary from one wing cell to another without any correlative changes with other
elements (Paulsen, Nijhout, 1993).

This work 1s devoted to the clucidation of phenotypic correlation structure among eyespots of wing pattern of
some Urals Satyrninae species (Lepidoptera: Nymphalidae, Satyrinae). Varability of eyespot diameters in
relation to their expression is discussed.

Material and Methods

Diameters of eyespots were measured as the distance between the two points where the outer ring intersected
the midline of the wing cell, in which the eyespot was centered. Forewing length was measured from the wing
basis to its apex. Hindwing length was measured from the wing basis to the apex of Cu, vein.

Samples of ten satyrinae species were being made on the territory of Sverdlovsk, Chelyabinsk and Kurgan
regions during 1994-1999 years: Coenonympha glycerion (890 specimens), C. arcania (473 specimens),
C. pamphilus (372 specimens) Aphantopus hyperantus (1155 specimens), Maniola jurtina (170 specimens),
Minois dryas (382 specimens), Lasiommata maera (95 specimens), L. pefropolitana (112 specimens), Lopinga
achine (790 specimens), Oeneis tarpeia (70 specimens).

Results

The data on phenotypic variability of wing patterns collected during several years (1994-1999) permitted us to
separate all eyespots in two groups in terms of their expression: (1) the stable ones and (2) spots, which
sometimes are absent and are characterized by us as phenes. All of them vary in their sizes.

Stability of eyespot expression depends on species and sex (table). It is sensible to analyse males and females
separately because there are frequent sexual distinctions.
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Table
Stability of eyespot expression in several satyrinac Specics
Celisof | RS- [P | 10 07 | 12 | i 926 533 | 87,5 [ 1000[1000] 27
forewing M1 1 ' | % A
Mi- |P2| 20,4 | 86,7 | 96,9 | 95,7 [ 100,0] 100,0| 99,8 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
M2 i7s . ! | e
M2- |P3| 09 | 119 | 38 | 202 | 26 y 42 | B2S 333 | 281 | 100,0| 100,0 | 100,0 | 100,0
m ¥ -y ¥ l L :
M3- | P4 12,4 70 | 91,0 | 100,0 25 | 817 10,0 | 63 |1000 1000 Imﬂi 100,0
Cul | ol By
Cul- | P5 19I 07 | 38 15 | 940 100.0 | 100,0 | 1000 | 100,0 | 100,0 | 100,0
Cu2 | 1
| | . = 4 -
Cells of [Rs-M1|G1| 98,7 | 100,0|100,0|1000| 72 | 172 | 982 | 9.5 | 203 | 182 .r 100,0 1000 | 100,0 | 100,0 | 100,0 | 31,1 | 333
hindwing | . % 4 | | j e
MI- |G2| 743 | 99,5 | 91,7 | 993 | 7,5 | 17,2 | 1000 | 100,0 | 97,0 | 273 100,0 100,0 | 100,0 [ 100,0 { 100,0 | 100,0 | 1000
M2 WSS
— } -T 1
M2- | G3 | 100,0 | 100,0 | 100,0 | 100,0| 36,1 | 41.4 96.3 100,0 | 100,0| 89,7 | 79.4 | 892 | 36
= :
M3- | G4 | 100,0| 100,0| 100,0 | 100,0| 50,8 | 50,0 | 100.0] 1000 9,1 | 100,0 100.0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
Cul = 2
s ¥ 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100.0
i T 1
100,0 | 100,0 | 100,0 | 100,0 1.9
967 | B7.5 [
- [males | fo |males| fo [ males | fe-
e males males . males
| s |
O T T 0 Tl b | bt e %
3 i Bl fo kg g §
g 3 5 3 | g
p=

As it was found, more significantly correlated spots were those that (1) possessed 100%
(2) spaced into the neighbouring wing cells and (3) belonged to
an example we give similarity tree-diagram of spots
relations were calculated on the indices of spots sizes (

length).
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Fig. Similarity tree-diagram for eyespots of Coenornympha glycerion
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 Observed phenotypic co-relation structure confirms some results of other

- about high co-relations between neighbouring homologous pattern elem
mdependently than other homologous elements.
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