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Morphology and behavior of the Lampyridae
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There are nocturnal and diurnal species among the Lampyridae. In the
previous paper, OHBA (1976) reported on the morphology and behavior of the
fireflies, Cyphonocerus ruficollis and a few other species. In many other Lam-
pyridae, however little is known about the relationship between morphology and
behavior. Therefore, the author investigated morphology and behavior of many
species of the Lampyridae including the main tribes. This study deals with
fourty-three species belonging to twenty-three genera of seven tribes and three
subtribes in five subfamilies of the Lampyridae.

Compound eyes, antennae, and luminous organs of these species were ex-
amined and compared. The result revealed an important relationship between
the size of these and the behavior of the fireflies.

The size of compound eyes and antennae (length X maximum width) was
measured under the binocular with a micrometer. Each measured value was
divided by the length of pronotum and the width of head.

The results are as follows.

1. The behavior of the Lampyridae was classified into two types, nocturnal
and diurnal (as shown in Fig. 5) by the following functional relation. Y=3.2X
(Y=log a/p, X=e/p, a: size of antenna, e: width of compound eye, p: length
of pronotum). Y >8.2X indicates diurnal and Y <3.2X nocturnal.

Nocturnal Lampyridae have larger compound eyes and smaller antennae
than diurnal ones. Females of nocturnal species are less migratory (e.g. atoro-
phied hind wings) and their compound eyes and antennae are considerably
smaller than those of males.

2. The luminescence plays a very important role in maiting behavior of
nocturnal Lampyridae. This may account for the remarkable development of
the compound eyes. On the other hand, diurnal ones have well-developed an-
tennae which function as receptors for some other causes than luminescence
(e.g. sex pheromon).

3. Generally, luminescence of diurnal Lampyridae is very strong at the
larval stage but becomes weaker at the adult stage. This fact suggests that
nocturnals have adapted themselves to diurnal life. A careful examination of
compound eyes, antennae and luminous organs will clarify not only behavior
but also affinities among species.

* BEE TSR Yokosuka City Museum, Yokosuka 238, Japan.
FEiEREI978E 9 A 1 A, BEE TSRS 271 2.
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Table 1. Species of the Lampyridae treated for the present study.

Family Lampyridae
Subfamily Lampyrinae
Tribe Lampyrini
1. Lampyris noctiluce LINNE 1767 (1 5 Europe) SNWU.
2. Lychnuris atripennis (LEWIs 1896) (1 &, Is. Iriomote, Okinawa Pref.,
Japan) SNWU.
3. Lychnuris discollis (KIESENWETTER 1874) (15, Ryujin-mura, Wakayama
Pref,, Japan) *
4. Lychnuris fumosa (GORHAM 1883) (6585, 1 2, Kamakura, Kanagawa
Pref., Japan) YCM-I.
5. Lychnuris matsumurai kumejimensis CHUJIO et M, SATO (1 &, Is. Kume-
jima, Okinawa Pref., Japan) SNWU.
6. Lychnuris rufa (E. OLIVIER 1886) (18, 12, Is. Tsushima, Nagasaki
Pref., Japan) SNWU.
7. Lychnuris abdominalis (NAKANE 1977) (18, Is. Iriomote, Okinawa
. Pref., Japan) SNWU.
Tribe Pleotomini
8. Pleotomus pallens LECONTE 1866 (1 &, Texas, North America) YCM-I
Tribe Cratomorphini
9. Pyractomena borealis (RANDALL 1829) (1 &, North America) YCM-I.
10. Pyractomena marginalis GREEN 1957 (1 5, North America) YCM-I.
11. Micronaspis floridana GREEN 1948 (1 &, Florida, North America YCM-I.
Tribe Photinini
Subtribe Photinina
12, Photinus ardens LECONTE 1852 (1 &, New York, North America) YCM-I.
13. Photinus pyralis (LINNE 1767) (1 &, Atlanta, North America) YCM-I.
14. Lamprohiza splendidule (LINNE 1767) (1 &5, Europe) SNWU.
15. Ellychnia californice GREEN 1949 (1 8, North America) YCM-I.
16. Pyropyga nigricans (SAY 1823) (18, North America) YCM-I.
17. Lucidina accensa, GOHRAM 1883 (56 58,2 2 2, Tanzawa, Kanagawa Pref.,
Japan YCM-I.
18. Lucidine biplagiate (MOTSULSKY 1866) 4 83, 3 2R, Zushi, Kanagawa
Pref., Japan) YCM-I.
19. Lucidina okadai NAKANE et OHBAYASHI 1949 (1 &, Akanabe, Gifu Pref.,
Japan) SNWU.
20. Pyractonema nigripennis (SOLIER 1849)(1 &, Temu, Chile) YCM-I.
21. Pyractonema obscura (G. A. OLIVIER 1790) (1 &, Chile) YCM-I.
22, Pristolycus saglatus GOHRAM 1883 (18, Kamikochi, Nagano Pref.,
Japan) SNWU.
28. Pristolycus shikokensis OHBAYASHI et M. SATO 1963 (15, Ohnogahara
Ehime Pref., Japan) SNWU.
Subfamily Amidetinae
Subtribe Vestina
24. Vesta proxma GorRHAM 1880 (1 &, Philippines) SNWU.
Subtribe Psilocladina
25. Pollaclasis bifaria (SAY 1835)(1 &, North America) YCM-I.
26. Cyphonocerus marginatus (LEWIS 1895) (1 &, Mt. Omogo, Ehime Pref.,
Japan) SNWTU.
27. Cyphonocerus ruficollis (KIESENWETTER 1879) (5 88, 5 9, Kamakura,
Kanagawa Pref., Japan) YCM-I.
Subfamily Photurinae
28. Photuris (Photuris) congerner LECONTE 1852 (1 &, North America)
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YCM-I.
29. Photuris (Photuris) flavicollis (FALL 1927)(1 &, Texas, North America)
YCM-I.
Subfamily Luciolinae
Tribe Luciolini
30. Luciola cruciata MOTSULSKY 1854 (6 83, b 2%, Yokosuka, Kanagawa
Pref., Japan) YCM-L
31. Luciola filiformis yayeyamana MATSUMURA 1918 13, Is. Iriomote Oki-
nawa Pref., Japan) YCM-I.
82. Luciola kuroiwae MATSUMURA 1918(1 &, Yona, Okinawa Pref., Japan)
SNWU.
38. Luciole lateralis MoTSULSKY 1860 6 53,5 2%, Kamakura, Kanagawa
Pref., Japan) YCM-IL.
84. Luciola obsolete (E. OLIVIER 1911) 6 88,522, Madang, New Guinea)
YCM-I.
35. Hotaria (Hotaria) parvule (KIESENWETTER 1874) (6 838, 12, Nagoya,
Aichi Pref., Japan) YCM-I.
v 36. Pteroptyx amilae M. SATd 1976 (1 5, 1 Q, Cebu, Philippines) YCM-L.
37. Pteroptyx cribellata (E. OLIVIER 1891) (1 §, Wau, New Guinea) YCM-I.
Tribe Curutosini
38. Curtos costipennis (GORHAM 1880) (15, Is. Ishigaki, Okinawa Pref.,
Japan) YCM-I.
39, Curtos okinawana (MATSUMURA 1918) (1 &, Yona, Okinawa Pref., Japan)
YCM-I.
Tribe Ototritini
40. Drilaster bicolor M. SATO 1968 (1 5, Amami-Oshima, Kagoshima Pref.,
Japan) SNWU.
41. Drilaster unicolor (LEwis 1895) (1 2, Yakushima, Kagoshima Pref.,
Japan) SNWU.
42. Brachylampis saguinicollis VAN DyYKE 1939 (138, California North
America) YCM-L
Subfamily Pteroninae
43. Pterotus obscuripennis LECONTE 1859 (1 &, Formosa) SNWU.
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Fig. 1. Ratio of the width of compound eye (¢) to the length of
pronotum (p) in the 43 species of the Lampyridae. Species num-
bers correspond to those in Table 1.
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Fig. 2. Ratio of the compound eye (e) to the width of head (h) in
the 43 species of the Lampyridae. Species numbers correspond
to those in Table 1.
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Fig. 3. Ratio of the antennae (a) to the length of pronotum (p) in

the 43 species of the Lampyridae. Species numbers correspond
to those in Table 1.
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Fig. 4. Ratio of the size of antennae(a) to the width of head (h)

in the 43 species of the Lampyridae. Species numbers corre-
spond to those in Table 1.

7o a/p DB & EAMICE S RARLERSAD NI,

WIZk VR () OBRIROMNIEARE S (e/p) BIUMADHENHIKE & (a/p)

DEMRE Fig. 5 THE Lz, Fig. b A5 EHLMAEC, ELEATOZOOEBIZ K E
{Gbiic,

WZOBBIIRITYE, BEIBTHEOENER L - T B, INLOBEHAITIE, B



Morphology and behavior of the Lampyridae 21

@

36
%:
35

38
2@ @

37

39
®

¥ ¥ T 1 1

0 02 04 06 08 10
e/p

Fig. 5. Relationship between the size of compound eye (e/p) and
the size of antennae (log a/p) in the 43 species of the Lampyridae.
Species numbers correspond to those in Table. 1.
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Table 2. Morphology and behavior of the Lampyridae (in male).

Size of compound Size of antenna Luminous

Genus eve e/p Toge (8 organ Activity
Hotaria 0.80—0.70 0.59—0.45 H i
Curtos 0.83—0.70 0.64—0.55 H
Luciole 0.97—0.74 0.86—0.30 H
Pteroptywx 0.74—0.63 0.90—0.65 H
Photris 0.59—0.54 0.84—0.68 H noclurnally
Lamprohiza 0.49 0.25 ++ active
Photinus 0.45 0.90—0.88 H species
Lampyris 0.44 0.47 +
Pyractmena 0.34—0.30 0.38 H
Pleotomus 0.42 0.83 +
Micronaspis 0.36—0.27 0.55 E
Lychnuris 0.45—0.27 1.49-1.18 +~+H
Pollaclasts 0.38 1.60 +
Cyphonocerus 0.30—0.28 1.58—1.11 +
Prystlycus 0.36—0.24 1.51—-1.39 —

Pyropyga 0.21 0.97 -

Ellychnia 0.14 1.04 — diurnally
Pyractonema 0.22 1.51 — active
Lucidina 0.22—0.20 1.70—1.11 - species
Vesta 0.20 1.70 —

Brachylampis 0.25 0.69 —

Drilaster 0.33—0.19 0.98 —

Pterotus 0.42 2.50 — |
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Fig. 7. A phylogenetic model of the Lampyridae based on the
behavior, size of compound eyes, antennae, and luminous
organs.
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HHEHTH D, Lampyridae ORISR LATHETRERN THY, EMEADD
B 2ET D,
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EEE MBI M, BT UTEZ 5 & 0 IZEBTE&EN, BNbREREFTIIHFES]
WEONTREFIA LT ALV EE LERE OBRREZIBL T BERD B,

ES & 5]

1. #ifEREE (p), HEOM (e), MADKEX (a) £RHDHT LI & VIEBEN
R S VBOBE B O T TREL 75 o 720 Blh e/p LT a/p OBEFENH Y=3.2X
(BL Y=loga/p, X=e/p) ODEMC L VEBHERLBITIBHIFGI b R, Y>
3.2X 12817k, Y<8.2X TREITHOBEN XM TH -7

2. e/p BLUV a/p OEIHISGEE R L7 Lychnuris rufa, Drilaster bicolor,
Brachylampis saguinicollis LD R ¥ IZ DO\ THEEHNIB L OB E®ROB S5, 58
ERRE iz, FiTR 7 VEORRELDOT A2V THEE L,

3. Bfpikk s AEOMAEK, HERThy, REBEIKRE, —F, RifHER s
LE T ECERNEERTH o720

4. EHBHEHIER, MADOM, EABVOFBICKE KRB T,

it B

ZDOWFEEDDICY Y, ROFM L VEER, HEELIPWE, TZKELLLVE
HOBEET o

R NVEAER R SOBRER 2.0 & < BS, TERESh, #BHREV-EAHER
FRE, EEEZBEX, Florida X%, J.E. Lloyd #i%, BEMHEARERERSE, K
LRI AR RENER, BRRER, MBE, HHREVWCEREXY,
PREES, ErHZEYe BERAEEL, EREREBIAZE, SrBEXREE, X
BRI AR, BH KEBEd. ZOMEOFHY 251200, B2 THIEHREWBEAE
MR ER, THRAERAE L,
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Explanation of plates 2-3

Plate 2

1. Hotaria parvula, 2. Luciole filiformis yayeyamaena, 8. Curtos okinowana,
4. Curtos costipennis, 5. Luciola kuroiwae, 6. Pteroptyx cribellata, 7. Pteroptyx
amilae, 8. Photuris flavicollis, 9. Photinus pyralis, 10. Lamprohiza splendidula,
11. Lampyris noctiluca, 12. Pyractomena borealis.

Scale: 4mm.

Plate 3

1. Lychnuris rufa, 2. Pleotomus pallens, 3. Lychnuris atripennis, 4. Lychnuris
matsumurai, 5. Pollaclasis bifaria, 6. Cyphonocerus marginatus, 7. Ellychnia
californica, 8. Pyractonema nigripennis, 9. Lucidine accensa, 10. Vesta proxma,
11. Brachylampis saguinicollis, 12, Pterotus obscuripennis.

Scale: 4mm.
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