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Abstract. Morphology of mature larvae and life cycle of Semijulistus spectabilis (Lewis,
1895) (Coleoptera: Rhadalidae) are described here for the first time. A comparative analysis
of the larval morphology of S. spectabilis and other rhadalid species revealed that the larvae
of S. spectabilis lacked the typical characteristics observed in other rhadalid species, i.e.,
pigmented and sclerotized (whole or partial) thoracic tergites, abdominal tergite IX bearing
a pair of urogomphi or a pigmented sclerite. Furthermore, S. spectabilis exhibits distinctive
characteristics that deviate markedly from the fundamental larval morphology typical of the
melyrid lineage, including a small head capsule, a slender body, and an exceptionally thin
cuticle. Although the total duration of the larval stage was long, there were fewer larval molts
until they prepupated than observed in other members of the melyrid lineage.
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Introduction

With the exception of Australasia, species of the fami-
ly Rhadalidae LeConte, 1862 are known to occur in all
major biogeographic regions, but little is known about
their biology (PEacock 1987). The species of the family
Rhadalidae are particularly diverse in Africa, Europe, and
Western Asia. To date, studies of larval morphology and
biology have been conducted primarily on species distri-
buted in Africa and Europe, as follows: larval morphology
of Aplocnemus sp. (Russo 1938), Aplocnemus virens
(Suffrian, 1843) (CONSTANTIN 1989), Pelecophora pikei
Vinson, 1957 (VINSON 1957), Pelecophora sp. (CROWSON
1964), Gietella faialensis Menier & Constantin, 1988 and
G. fortunata Menier & Constantin, 1987 (CONSTANTIN &
MENIER 1990), Trichoceble memnonia Kiesenwetter, 1861
(with habitat and seasonal occurrence) (PALM 1955), T. flo-
ralis Olivier, 1790 (with habitat and seasonal occurrence)
(NONVEILLER 1959), larval habitat of A. pectinatus (Kister,
1849) (PLonskI et. al. 2021), larval feeding habits of A.
impressus (Marsham, 1802), 7. memnonia and T. floralis
(KOLIBAC et. al. 2023).

The genus Semijulistus Schilsky, 1894 comprises a small
group of eight extant species distributed across Asia, and
North America including Canada (PEacock 1989). To date,
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adult feeding behaviour and hatching under captive condi-
tions have been observed (Asano 2019). Recently, adult
Semijulistus spectabilis (Lewis, 1895) were collected from
the field, and their larval development was investigated. In
the present study, the morphology of mature larvae and the
life cycle of S. spectabilis were documented for the first
time. Furthermore, the larval structure of S. spectabilis is
compared with that of the aforementioned extant species
as well as with the fossil species Cretorhadalus constantini
Koliba¢ & Prokop, 2023 discovered from Burmese amber.

Material and methods

Examined specimens of mature larvae of Semijulistus
spectabilis were acquired by captive breeding and died
on 13 May 2021. The larvae were fixed in 70% ethanol.
Five male and 20 female adult specimens were collected
on 4 June 2020 at Jina, Kawane-honcho6 town, Shizuoka
Prefecture, Japan from flowers of Cornus kousa F. Buer-
ger ex Hance (Cornaceae). The adult specimens were
transferred to plastic containers with the inflorescence of
Argyranthemum frutescens (L.) (Asteraceae). Their larvae
were put into the plastic containers separately. Containers
were kept at room temperature. The specimens were pro-
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vided with food (pollen for the adults, dead chironomid
larvae for the larvae), and larval molts were checked every
morning from 15 July 2020 to 13 May 2021.

Observations were made under a dissecting stereosco-
pe (Olympus SZX7) and compound microscope (Nikon
LABOPHOT and Olympus CH2). Photographs were
taken with Canon Power shot G16 and EOS D7 digital
cameras. The head capsule and mouth parts were removed
and immersed in 10% KOH solution at room temperature
for 24 hours. Abbreviations used in the descriptions are
as follows:

BL length of body, from anterior margin of frons to apex of 9th
tergite;
BW maximum width of body;
HL maximum length of head capsule;
HW maximum width of head capsule;
PL maximum length of pronotum;
PW maximum width of pronotum;
TL maximum length of tibia.
Results

Fourth instar larva of
Semijulistus spectabilis (Lewis, 1895)
(Figs 1-3, 5-7)

Material examined. 1 larva (instar 4), bred specimen, fixed on 13
May 2021 (parents collected on 4 June 2020 at Jina, Kawane-honcho
town, Shizuoka Prefecture, Japan, M. Asano leg.).

Description of larva. Coloration. Head capsule brown
except for dark brown posterior part of epicranial pla-
tes. Body translucent cream white, without pigmented
parts. Legs translucent. Claw light brown (Fig. 5).
Structure. Head capsule square, small, with sparse
short setae; frons large, with 5 pairs of short setae and 5
pairs of pores; epicranial plate with 7 pairs of long setae
and approximately 10 pairs of pores (Fig. 2). Labrum
about 2.1 times as broad as long, with 15 setae and 10
pores (Fig. 2). Two stemmata arranged diagonally to
longitudinal axis of head capsule (Figs 2, 7). Antennae
3-segmented; 2nd segment with conical sensorium and
5 short setae; 3rd segment with 1 long and 1 short seta
(Fig. 2). Mandible with sharp apical tooth, outer mar-
gin of face with 2 long setae (Fig. 2). Maxillary palpi
3-segmented, 3rd palpomere longer than preceding,
with sensilla (Fig. 3). Labial palpi 2-segmented; 2nd
palpomere with pore and sensilla (Fig. 3). Prementum
with pair of setae (Fig. 3). Postmentum with 3 pairs of
setae and 4 pairs of pores. Maxillary stipes with 13 pairs
of setae (Fig. 3). Cardo invaginated behind stipes, only
basal border seen ventrally (Fig. 3). Pronotum subtra-
pezoidal, about 1.1 times wider than long, with 7 or 8
long setae, 3 pairs of short setae and 3 pairs of pores
(Fig. 1). Mesonotum subrectangular, about 1.6 times
wider than long, with 7 pairs of long setae and 3 pairs
of short setae. Metathorax subrectangular about 1.5
times wider than long, with 7 pairs of long setae and 2
pairs of short setae. Abdomen with 9 segments, slender,
cuticles thin (Figs 1, 5). Tergites I-VIII subrectangu-
lar, each with 10—12 pairs of setae (Fig. 1). Tergite IX
semicircular, with 9 pairs of setae and 1 pair of small
pores (Fig 1). Anal lobes prominent (Fig. 6). Legs short

(Fig. 1). Claw slender, with single short seta (Fig. 1).
Measurements (in mm; n=1). BL: 4.15; HL: 0.42;
HW: 0.34; PL: 0.36; PW: 0.61; TL: 0.17.
Larval development and bionomics. Eggs hatched nine
days after oviposition (15 July 2020). The first molt occur-
red 13 days after hatching (28 July 2020). Thereafter,
the growth of larvae that fed only on dead chironomid
larvae was thoroughly observed in detail; they underwent
three larval molts before prepupation. The second molt
occurred 76 days after the 1st molt (20 September 2020).
Between the first and the third instars, thoracic segments
of larva exhibited purple tints (Fig. 9). The third molt
occurred 233 days after the second molt (11 May 2021),
and the larval body became whitish and the pronotum
slightly sclerotized (Fig. 5). The larva became prepupa
on 11 May 2021. The fourth instar larvae consumed large
quantities of chironomid larvae and became noticeably
plump in a short period. They excreted several large,
spherical faecal pellets (Fig. 8). The period from ovipo-
sition to prepupation was 309 days. Thus, it is plausible
that S. spectabilis possesses a univoltine life cycle that
lacks dormancy. The four larval molts until prepupation
represents lower number of molting than it was observed
in other members of the melyrid lineage.

Discussion

Known rhadalid larvae have characteristics typical
of the melyrid lineage: head capsule with dorsal endo-
carina absent and frontal arms Y-shaped, pigmented
and sclerotized (wholly or partly) thoracic tergites
(Aplocnemus Stephens, 1930, Gietella Constantin &
Manier, 1987, Pelecophora Dejean, 1821 and Tricho-
ceble Thomson, 1859), abdominal tergite IX bearing a
pair of urogomphi (4Aplocnemus and Pelecophora) or
just pigmented in whole, without urogomphi (Gietella
and Trichoceble). However, excepting the characteristic
head structures, the larvae of S. spectabilis lack these
characteristics. Furthermore, they exhibited distinctive
features that deviated markedly from the fundamental
larval morphology of the melyrid lineage: a small head
capsule, narrow body, and extremely thin cuticles. Al-
though the total duration of the larval stage was long,
there were fewer larval molts until they prepupated
than what has been observed in other members of the
melyrid lineage (ESTRADA & SOLERVICENS 1997; AsANO
2021a, b, 2025; AsaNo et. al. 2024). This may also be
associated with their distinctive larval traits.

A larva of the fossil species Cretorhadalus con-
stantini Koliba¢ & Prokop, 2023, discovered in Me-
sozoic Burmese amber, has been tentatively classified
within the family Rhadalidae. This extinct species
could perhaps be considered the closest relative of
the known extant species of the genus Pelecophora,
which currently occurs in Réunion, Mauritius, and
East Africa (KoLiBac et al. 2023), assuming that the
above-mentioned characteristic features of the species
S. spectabilis are a result of secondary reduction and
represent an adaptive simplification of some morpho-
logical structures.
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Figs 1-3. Larval structures of Semijulistus spectabilis (Lewis, 1895). 1 — habitus; 2 — head in dorsal view; 3 — head in ventral view. Scale bar A: Fig. 1;
scale bar B: Figs 2, 3.
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Figs 4-9. Photographs of Semijulistus spectabilis (Lewis, 1895). 4 — adult female; 5 — fourth instar larva; 6 — prepupa; 7 — stemmata; 8 — excretion of
fourth instar larva; 9 — third instar larva. Abbreviations: al — anal lobes; fp — faecal pellets; st — stemmata.
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