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The shape of facet in the fireflies

Nobuyoshi OuBA* and Masataka SATO**

Fireflies consist of nocturnal and diurnal species. In general, the former
emits strong flashes of light, whereas the latter emits weak, continuous light
or no light at all. Studies on the relation between compound eyes and behaviour
have shown that nocturnal species have large eyes and diurnal species small
eyes (OHBA 1976; 1978). YAGI and GOKAN (1964) have investigated the facet
shapes of compound eyes in the lamericorn beetles and have estimated an activity
index from the relation between facet shape and behaviour. Although the
structure of the compound eyes of Photuris wersicolor has been studied by
HORRIDGE (1968), no comparative study of facet shapes in fireflies has been
reported. This paper reports the results of a study of the relation between
facet shapes and activity in 43 species of fireflies. The results may be summa-
rized as follows. 1) Facet shapes of nocturnal species of fireflies are large and
uniformly hexagonal. 2). Facet sizes of the compound eyes are larger in the
dorsal than in the ventral view. 3) Facet sizes of males are larger than those
of females in nocturnal species. 4) Facet shapes of diurnal species are irregular.
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DOHEPERLHBED A XL LD X5 A ETA2HEDOWTLTH~NE, =D &
WERMOMBEDOKE SEMINCHE LI 5 E 53D THD, K x L OEBHEEE M
HETEERRMACKDZ ENNIFETE X,

MHELUVHE
& 2 Bt (Lampyridae) TWXEATHE, BT, WTHEL 39, * liioionic

B2 AFRGEZ TN = AR 2 L Fl (Lycidae), ¥ 5 7 % 1 A v§} (Cantharidae) 75 3 f@%
Wz 7z (Table 1),

Table 1. List of the lampyroid beetles used in the study and their
collecting localities.

Family Lampyridae
Subfamily Lampyrinae
Tribe Lampyrini
Lampyris noctiluca LINNAEUS, 1767. 13, Europe
Lychnuris atripennis (LEWIS, 1896). 13, Iriomote Is., Okinawa Pref., Japan
L. discicollis (KIESENWETTER, 1874). 1%, Wakayama Pref., Japan
L. fumosa (GORHAM, 1883). 1%, Kanagawa Pref., Japan
L. abdominalis (NAKANE, 1977). 13, Iriomote Is., Okinawa Pref., Japan
L. matsumurai (NAKANE, 1963). 138, Nakagusuku, Okinawa Pref., Japan
L. matsumurai kumejimensis CHOJO et M. SATO, 1972. 14, Kumejima Is.,
Okinawa Pref., Japan
L. lampyroides (E. OLIVIER, 1891). 1%, Formosa
L. rufa (E. OLIVER, 1886). 1%, Tsushima Is., Nagasaki Pref., Japan
Microphotus dilatatus LECONTE, 1886. 13, North America
Tribe Pleotomini
Pleotomus pallens LECONTE, 1866. 18, North America
Tribe Cratomorphini
Pyractomena borealis (RANDALL, 1828). 174, North America
Micronaspis floridana GREEN, 1948. 13, Florida, North America
Tribe Photinini
Subtribe Photinina
Photinus ardens LECONTE, 1852. 1&, North America
P. floridanus FALL, 1927. 138, North America
P. sabulosus GREEN, 1956. 13, North America
P. pyralis (LINNAEUS, 1767). 13, North America
Lamprohiza splendidula (LINNAEUS, 1767). 13, Europe
Pyropyga nigricans (SAY, 1823). 174, North America
Lucidina accensa GORHAM, 1883. 1%, Kanagawa Pref., Japan
L. biplagiata (MOTCHSULSKY, 1866). 18, 12, Kanagawa Pref., Japan
Pyractonema migripennis (SOLIER, 1849). 14, Temu, Chile
P. obscura (G. A. OLIVIER, 1790). 13, Chile
Pristolycus sagulatus GORHAM, 1883. 18, Nagano Pref., Japan
Subtribe Lamprigerina
Lamprigera yunnanensis FAIRMAIRE?, 1897. 174, Formosa
Subfamily Amydetynae
Subtribe Psilocladina
Cyphonocerus marginatus LEWIS, 1895. 18, Ehime Pref., Japan
C. ruficollis KIESENWETTER, 1879. 1%, 12, Kanagawa Pref., Japan
Subfamily Photurinae
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Photuris flavicollis (FALL, 1927), 15, North America
P. congener LECONTE, 1852, 15, North America
Tribe Luciolini
Luciola cruciata MOTCHSULSKY, 1854. 17, Kanagawa Pref., Japan
L. japonica (THUNBERG, 1784)? 14, Formosa
L. filiformis yayeyamana MATSUMURA, 1918. 17, Iriomote Is., Okinawa Pref.,
Japan
L. kuroiwee MATSUMURA, 1918. 13, Yona, Okinawa Pref., Japan
L. obsoleta (E. OLIVIER, 1911). 13, 12, Madang, New Guinea
L. formosana Pic, 1916. 13, Formosa
Hotaria parvule (KIESENWETTER, 1874). 18, 12, Aichi Pref., Japan
Pteroptyx amilae M. SATO, 1976. 14, Cebu Is., Philippines
Tribe Curtosini
Curtos costipennis (GORHAN, 1880). 18, 12, Ishigaki Is., Okinawa Pref., Japan
C. okinawana (MATSUMURA, 1918). 14, Okinawa Pref., Japan
Tribe Ototretini
Drilaster bicolor M. SATO, 1968. 175, Amami Ohshima, Kageshima Pref., Japan
Brachylampis saguinicollis VAN DYKE, 1939. 13, California, North America
Family Lycidae °
Lycostomus modestus (KIESENWETTER, 1874). 13, Kamakura, Kanagawa Pref.,
Japan
Libnetis granicollis (KIESENWETTER, 1879). 1&, Kamakura, Kanagawa Pref.,
Japan
Family Cantharidae
Themus cyanipennis MOTSCHULSKY, 1857. 13, Kamakura, Kanagawa Pref.,
Japan
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Fig. 2. Shape of facet in the fireflies based on male, otherwise indicated in paren-

thesis.

1. Photuris congener, 2. P. flavicollis, 3. Pristolycus sagulatus, 4. Pyractonema
obscura, 5. P. nigripennis, 6. Lucidina biplagiata (female), 7. L. biplagiata, 8.
L. accensa, 9. Pyropyga nigricans, 10. Microphotus dilatatus, 11. Photinus pyralis,
12. P. sabulosus, 13. P. floridanus, 14. P. ardens, 15. Micronaspis floridana, 16.
Pyractomena borealis, 17. Pleotomus pallens (dorsal view), 18. P. pallens (ventral
view), 19. Lychnuris rufa, 20. L. lampyroides, 21. L. matsumurai kumejimensis,
22. L. matsumurai, 23. L. abdominalis, 24. L. fumosa, 25. L. discicollis, 26. L.
atripennis, 27. Lampyris noctiluca (ventral view), 28. L. noctilca (dorsal view),
29. Lamprohiza splendidula, 30. Luciola cruciata, 31. L. japonica?, 32. L. filiformis
yayeyamana, 33. L. kuroiwae, 34. L. lateralis, 85. L. lateralis (female), 36. L. 0b-
soleta, 37. L. obsoleta (female), 38. L. formosana, 39. Lampyrigera yunnanensis?,
40. Hotaria parvula, 41. H. parvule (female), 42. Pteroptyx amilae, 43. Curtos
costipennis, 44. C. costipennis (ventral view), 45. C. costipennis (female), 46. C.
okinawana (female), 47. Drilaster bicolor, 48. Brachylampis sanguinicollis.
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congener, Micronaspis floridana, Pyractomena borealis, Lampyrigera yun-

nanensis?, Lychnuris rufa.

FRROBTER 21 X2z g, ©avrM4 AVHOBBIHOMIAAN, UM
WD ENTRE»Z 0~ 1 (Fig. 3)o
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Fig. 3. Shape of facet in the Lycid beetles and the Cantharid beetle.

1. Lycostomus modestus, 2. Themus cyanipennis, 3. Libnetis granicollis.
Lucidina biplagiata, L. accensa, Lychnuris discicollis, L. fumosa, L. matsu-
murai, Cyphonocerus ruficollis, Pristolycus sagulatus, Brachylampis sanguini-
collis, Lycostomus modestus, Themus cyanipennis, Libnetis granicollis.
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Fig. 4. Relation between size of compound eye and area of facet in the
Lampyrid beetles.
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¥ 7z, Photuris congener O {HHLE O LI € 4.26 X 10~ mm?, [T 6.27
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Table 2. Measurements of compound eye, facet, and hind wing.

Area 04f faget Width of Length
Species S B e O

A B (mm) (mm)
Lampyris noctiluca M 4.78 — 0.92 9.40
L. noctiluca M 5.54* 6.20
Lychnuris atripennis M 4.54 4.23 1.03 11. 60
L. discicollis M 2.60 — 0.41 8.35
L. fumosa M 3.76 —_ 0.50 8.80
L. abdominalis M 3.65 — 0.38 6.40
L. matsumurai M 3.72 — 0.38 6. 40
L. matsumurai kumejimensis M 3.85 — 0.35 7.60
L. lampyroides M 5.19 — 0.61 11. 00
L. rufa M 6.70 5.80 1.53 13.45
Pleotomus pallens M 4.89 4.45 1.25 9.35
Pyractomena borealis M 5.03 5.73 1.05 11.80
Micronaspis floridana M 4.44 4.50 1.02 7.50
Photinus ardens M 4.20 — 1.53 9.80
P. floridanus M 2.84 2.48 0.41 4.70
P. sablosus M 2.41 2.48 0.61 6.30
P. pyralis M 3.60 3.74 1.28 9.45
Microphotus dilatatus M 4.74 — 112 6.25
Lamprohiza splendidula M 4.25 — 0.97
Pyropyga migricans M 2.49 2.72 0.31 5.50
Lucidina accemsa M 3.08 — 0.45 10. 20
L. accensa F 3.91 — 0.40 9.50
L. biplagiata M 3.89 — 0.35 7.20
L. biplagiata F 3.24 —
Pyractonema nmigripennis M 3.60 — 0.60 14.40
P. nigripennis M 4.67* —
P. obscura M 3.70 — 0.36 9.90
Pristolycus sagulatus M 4.81 — 0.41 7.40
Photuris flavicollis M 4.63 4.74 1.13 9.85
P. congener M 4.26 5.01 1.22 7.80
P. congener M 6.27* 5.84
Luciola cruciata M 5.56 5.30 1.50 12.10
L. cruciata F 5.50 1.30 15.50
L. japonica ? M 4.25 5.00 8.00
L. filiformis yayeyamana M 3.32 3.14 0.88 5.25
L. kuroiwae M 3.27 0.60 4.60
L. lateralis F 5.94 5.27 1.10 7.90
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A: based on paper weight, B: culculated by 3V 8 d?/8 (d=diameter of facet),
#: dorsal view, M: male, F': female.
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Fig. 5. Relation between length of hind wing and area of facet in the
Lampyrid beetles.



The shape of facet in the fireflies 9

®

160 e

. - .

140 4 ° ° ®
b ®
E
E
< 120 N H 00’
) ® Py ..
= ® %
= 80 . ® %0 :
= o °
n )
< ® o )
;E 6.0 ;’ ®
2 )
= ® o

4.01 L

T T

0.2 0.6 1.0 1.4 1.8 2.2 26 3.0
WIDTH OF COMPOUND EYE (mm)
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the Lampyrid beetles.
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