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Abstract. In this contribution we describe and illustrate for the fi rst time, detailed morpho-
logy and chaetotaxy of the last instar larva and the pupa of Ora depressa (Fabricius, 1801), 
and provide diagnostic characters and information on its biology. The last instar larva of O. 
depressa exhibits the characters traditionally recognized as diagnostic of the genus, i.e. the 
tip of the mandible obtuse, and the fourth maxillary palpomere long, almost as long as third 
palpomere. Ora depressa is characterized by a broadly elliptical body, which is widest at the 
metanotum, being brownish testaceous in color with several brown spots, having the dorsal 
surface mostly covered with numerous grooved scale-like setae and also several ungrooved 
scale-like setae, hair-like setae, club-like setae and pore-like sensilla distributed in a specifi c 
pattern, and the femur and tibiotarsus bearing a row of natatorial setae. The last instar larva 
of Ora depressa can be distinguished from those of the other known species of the genus by 
lobes of clypeolabrum being as long as wide and socket bristles with 2–6 inner teeth. The 
pupa of O. depressa differs from those of the other known species of the genus in the absence 
of pronotal horns and by the place where pupation occurs. Ora depressa pupates underwater, 
hanging from water’s surface with the aid of the laterally expanded pronotum which bears 
hydrophobic setation along the lateral margins.

Keywords. Coleoptera, Scirtidae, marsh beetles, larva, pupa, morphology, chaetotaxy, Neo-
tropical Region

Zoobank: http://zoobank.org/urn:lsid:zoobank.org:pub:AB9B1081-6E39-401D-A6F9-6E21997AFA06
© 2018 The Authors. This work is licensed under  the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Licence.

Accepted:
25th September 2018

Published online:
24th October 2018

Introduction
Scirtidae or marsh beetles are the most speciose family 

of Scirtoidea: they comprise about 70 genera and over 
1,800 species described worldwide (LIBONATTI & RUTA 
2018). Scirtid larvae are usually found in various kinds of 
aquatic ecosystems, like marshes, lowland ditches, ponds, 
microhabitats within rivers and streams, phytotelmata, and 
groundwater. They are notable due to their multi-segmented 
antennae, a character unique among Coleoptera larvae. The 
morphology of immature stages of Scirtidae remains among 
the least studied within aquatic beetles. At the moment, the 
larvae of only 18 genera (25%) represented by 90 species 
(5%) and the pupae of only 11 genera (15%) represented by 

24 species (1%) have been described so far (OSTEN-SACKEN 
1862; FRIEDENREICH 1883; PICADO 1913; KRAATZ 1918; GOOD 
1924; HUDSON 1934; BEERBOWER 1943; BEIER 1949; BER-
TRAND 1964; KITCHING & ALLSOPP 1987; STRIBLING & YOUNG 
1990; HANNAPPEL & PAULUS 1987, 1991, 1997; YOSHITOMI 
1997, 2001, 2005, 2012; ZWICK 2007, 2011; ZWICK & HECHT 
2008; ZWICK & ZWICK 2008a, b, c, 2010; RUTA & YOSHITOMI 
2010; WATTS 2014). It is worth noting that the species with 
known immatures are mainly from the Western Palearctic, 
Australian, and Oriental Regions.

The present contribution focuses on the larva and pupa 
of a species of Ora Clark, 1865, a pantropical genus inc-
luding ca. 60 species. Though the adults of Ora have been 
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studied in Australia, Japan, and Argentina (WATTS 2004; 
YOSHITOMI 2005; LIBONATTI 2014, 2015), the immature st-
ages and biology of the genus are very poorly known and 
information concerning them may be found in only two 
publications. BERTRAND (1964) provided the fi rst descripti-
ons of the larva and the pupa for the genus, including some 
drawings, based on an unidentifi ed species (Helodidae 
genus 2 (Ora auct.) [sic]) from Madagascar. More recently, 
YOSHITOMI (2005) in his revision of the Japanese scirtids 
presented a description and illustrations of the last instar 
larva of O. okinawana (Nakane, 1963), and very brief 
descriptions of the pupa of that species and of some early 
instar larvae of O. yayeyamana (M. Satô & Chûjô, 1972), 
unfortunately not accompanied by illustrations.

As part of a current project which aims at studying the 
preimaginal morphology of Scirtidae, we studied the larval 
and pupal stages of Ora depressa (Fabricius, 1801) which 
is one of the most common species of the genus in South 
America. The goals of this contribution are (1) to describe 
and illustrate the last instar larva and the pupa of O. depres-
sa including chaetotaxy of selected larval structures, (2) to 
compare the immature stages described herein with other 
members of the genus, and (3) to provide information on 
the biology of O. depressa.

Material and methods
Larvae of Ora depressa were collected using an aquatic 

net with a mesh size of less than 500 μm and a strong round 
frame of 25–30 cm in diameter. They were kept alive and 
reared to adults in plastic containers (3 cm in diameter, 5 
cm in height) fi lled with 1–2 cm of mineral water and plant 

material from the collecting sites. Adults were identifi ed 
to species level by comparing them to the redescription of 
the male by RUTA (2013) and a key to Argentinian species 
by LIBONATTI (2015).

Larvae of an unidentifi ed species of Ora were also stu-
died to illustrate the antennal sensorium and the maxillary 
digitiform sensillum of the genus: 6 larvae, ARGENTINA: 
Misiones Province: Iguazú National Park, 12.xii.2009, 
coll. M. C. Michat.

Some of the examined larvae were cleared in lactic acid 
(not necessary in the case of exuviae), dissected, mounted 
on glass slides with polyvinyl-lactoglycerol, observed, 
and measured under Olympus CX31 or CX41 compound 
microscopes equipped with an eyepiece micrometer. The 
remaining larvae, exuviae and pupae were submerged in 
several steps of household dishwashing liquid, glass clea-
ner, followed by sonication for 2–5 minutes, for cleaning 
purposes. They were dehydrated in a series of ethanol 
solutions in distilled water for 20 minutes each (50%; 70%; 
80%; 96% × 2; 100% × 2), then treated with a series of 
100% ethanol + hexamethyldisilazane (HMDS) solutions 
(2:1 for 20 minutes; 1:2 for 20 minutes; pure HMDS for 
30–40 minutes × 2), gold-palladium coated, and examined 
and imaged using Zeiss SUPRATM 40 scanning electron 
microscope.

Line-drawings were made with the aid of a drawing tube 
attached to Olympus CX41 compound microscope or Leica 
MZ6 stereoscopic microscope, except Fig. 45 which was 
redrawn from a SEM micrograph. Photographs were taken 
using Olympus LC30 or Leica DMC2900 digital cameras 
attached to the microscopes, and combined with Helicon 
Focus image stacking software. 

 Figs 1–2. Habitus of Ora depressa (Fabricius, 1801), dorsal aspect. 1 – last instar larva. 2 – male adult. Scale bars = 1 mm.
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For larval description we follow the terminology used 
by HANNAPPEL & PAULUS (1991) with the additions made by 
ZWICK (2008) and WATTS (2014). For pupal description we 
follow the terminology used by ZWICK & ZWICK (2008a).

The specimens studied herein are deposited in the col-
lection of the laboratory of Entomology of the University 
of Buenos Aires. 

Results
Ora depressa (Fabricius, 1801)

Material examined. ARGENTINA: ENTRE RÍOS PROVINCE: Pre-Delta 
National Park: Las Piedras pond, 19–21.iii.2012, coll. M. L. Libonatti: 
1  (with last instar larval and pupal exuviae), 2  (with larval and 
pupal exuviae), 4 pupae (with last instar larval exuviae), 2 pupal exuviae, 
3 last instar larvae, 4 early instar larvae, 4 larval exuviae. ARGENTINA: 
MISIONES PROVINCE: Antonia Ramos Research Centre: El Tajamar pond, 
18.xi.2013, coll. M. L. Libonatti: 1  (with last instar larval and pupal 
exuviae), 1 last instar larva.

Description. Last instar larva. Body (Fig 1) broadly 
elliptical; length about 11 mm in fully expanded specimen. 
Color. Body brownish testaceous; head with a relatively 
large elongate oval brown spot next to each frontal line 
and several clusters of smaller brown spots on frontale 
and posterior part of parietale; dorsal surface of thorax 
and abdomen (except uniformly brown segments 8 and 
9) with many small brown spots and a transverse row of 
several larger brown spots in the middle of each thoracic 
segment and near anterior margin of each abdominal seg-
ment; ventral surface and legs testaceous. 

Head (Figs 3–7). Head capsule transverse, broadly 
bowl-shaped, 1.8× as wide as long, with one stemma on 
each side behind antenna. Frontale with numerous grooved 
scale-like setae over whole surface and 16 other sensilla 
situated as follows. Anterolateral portions between the 
antennal socket and the frontoclypeal suture each with a 
transverse row of one pore-like sensillum, two short hair-
like setae and one long hair-like seta. Anterior third with 
a transverse row of four club-like setae and two pore-like 
sensilla posterior to the row. Middle portion with two 
club-like setae. Lateral portion of each parietale with 4–5 
very long hair-like setae and many spine-like setae. Dorsal 
surface of each parietale with numerous grooved scale-like 
setae on inner portion near frontal line and 14 other sensilla 
situated as follows. Anterolateral portion behind stemma 
with one short hair-like seta, one ungrooved scale-like seta, 
one pore-like sensillum and one club-like seta. Anterior 
portion at frontal line with one long hair-like seta. Middle 
portion at frontal line with one ungrooved scale-like seta, 
one pore-like sensillum, one short hair-like seta and one 
club-like seta. One club-like seta situated halfway between 
the club-like seta behind the stemma and the club-like seta 
at frontal line. Posterior portion with an irregular longitudi-
nal row of four short hair-like setae. Area behind stemmata 
with several minute spinulae.

Antennae (Figs 8–9). Scape short, curved outwards, with 
several strong setae. Pedicel straight, approximately 1.5× 
as long as scape, with one sensorium at apex, sensorium 
0.4× as long as pedicel. Flagellum broken on specimens 
examined.

Clypeolabrum (Figs 10–13) broadly vase-shaped, lobes 
well-developed, as long as wide, well-separated. Dorsal 
surface of each lobe with a simple, strong seta (spine of 
HANNAPPEL & PAULUS 1991) situated on a small apical ele-
vation, a pore-like sensillum in middle portion and many 
long hair-like setae of varying length on outer margin. 
Anterior portion of clypeolabrum including inner dorsal 
portions of lobes with a dense band of numerous, strong 
palisade setae, with bases almost confl uent, interrupted 
in the middle by a bifi d seta. Each side of clypeolabrum 
posterior to the palisade setae with an irregular oblique row 
of 5–6 basal setae, not clearly differentiated from smaller 
hair-like setae of lobes and from outer palisade setae. 
Rest of dorsal surface of clypeolabrum with numerous 
grooved scale-like setae, several short hair-like setae and 
two pore-like sensilla in middle portion. Frontal surface 
of clypeolabrum bearing, from dorsal to ventral, a pair 
of short hair-like setae (sensory ciliae of HANNAPPEL & 
PAULUS 1991), a pair of pore-like sensilla (campaniform 
sensilla of HANNAPPEL & PAULUS 1991), a transverse row of 
fi ne microtrichia and two lateral groups of three pore-like 
sensilla each above the cone teeth (the outermost being a 
depression of the cuticle; the two innermost being conical 
elevations of the cuticle). Ventral surface of each lobe 
with fi ve inner setae, innermost the shortest. Epipharynx 
as described for the family (HANNAPPEL & PAULUS 1987).

Mandibles (Figs 14–16) with obtuse tip. Dorsal sur-
face with a few short hair-like setae and numerous short 
microtrichia on basal portion. Ventral surface with two 
bristle-fi elds: one small, located near apex, consisting of 
a tuft of pectinate and branched bristles; the other larger, 
extended along inner margin, consisting of only branched 
bristles. Outer margin with a row of 16–17 long hair-like 
setae.

Maxillae (Figs 17–24). Galea with dense fi eld of stalk 
comb-bristles. Lacinia with 7–8 teeth. Maxillary palpus 
elongate, four-segmented. Palpomere 1 stout, with many 
hair-like setae of varying length and some pore-like sen-
silla. Palpomere 2 slightly shorter than palpomere 1, with 
some very short hair-like setae, several pore-like sensilla 
and one long hair-like seta in about the middle of dorsal 
surface. Palpomere 3 the longest, slightly longer than 
palpomere 2; dorsal surface with a few ungrouped sensory 
organs; ventral surface with many sensory organs grouped 
in an elongate area. Palpomere 4 0.85× as long as palpome-
re 3; dorsal surface with many ungrouped sensory organs, 
lateral surface with one subapical digitiform sensillum; 
ventral surface with a few ungrouped sensory organs and 
three groups of sensory organs.

Labium (Figs 25–26) broadly hexagonal; posterior 
portion with several grooved scale-like setae and two long 
hair-like setae; anterior portion with several hair-like setae 
of varying length; lateral margins with several long hair-li-
ke setae. Labial palpus two-segmented. Palpomere 2 about 
1.5× as long as palpomere 1; apex with one grooved conical 
basiconic sensillum, one elongate basiconic sensillum, 
three styloconic sensilla and two coeloconic sensilla.

Hypopharynx (Figs 27–31) slightly longer than wide. 
Stiff plate bearing a few hair-like setae on ventral surface 
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Figs 3–7. Head morphology and chaetotaxy of the last instar larva of Ora depressa (Fabricius, 1801). 3 – head capsule, dorsal aspect, showing long 
hair-like setae (squares with a cross), short hair-like setae (squares with dot), club-like setae (squares), ungrooved scale-like setae (circles with dot), 
and pore-like sensilla (circles); FR = frontale; PA = parietale. 4 – close-up of the square area indicated in fi gure 3. 5 – close-up of the rectangular area 
indicated in fi gure 3. 6 – club-like seta. 7 – grooved scale-like seta. Scale bars: 3 = 0.5 mm; 4 = 0.05 mm; 5–7 = 0.01 mm.
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and a dense fringe of multifi d setae on frontal margin. 
Socket and keel sclerites contiguous. Socket bristles with 
a very large apical tooth and 2–6 smaller teeth located on 
basal half of inner margin. Keel bristles with 6–10 teeth 
distributed along inner margin. Keel sclerite with a tran-

sverse row of four pore-like sensilla situated anteriorly and 
a transverse row of two pore-like sensilla situated more 
posteriorly. Each side of hypopharynx with 5–6 comb teeth, 
innermost the widest, with pointed apex, remaining ones 
with obtuse apex. Sclerite connecting inner pair of comb 
teeth present, composed of two hand-like structures (each 
structure with 4–6 fi ngers). Each side of hypopharynx with 
a row of 24–30 long, strong, curved claw teeth; at least 
one outer row of numerous, very short, subtle claw teeth. 
Cushion area closed anteriorly, round.

Thorax (Figs 1, 32–35) widest at metanotum, almost 2× 
as wide as head capsule. Lateral margins each with a row of 
several spine-like setae and numerous long hair-like setae 
of variable length. Numerous grooved scale-like setae over 
whole dorsal surface and few short hair-like setae near an-
terior margin of each tergite. Pronotum with 26 other setae 
on each half situated in three irregular transverse rows. 
Anterior row with three club-like setae, three ungrooved 
scale-like setae and one long hair-like seta. Middle row 
with one long hair-like seta, seven ungrooved scale-like 
setae and two club-like setae. Posterior row with four 
ungrooved scale-like setae, one long hair-like seta and four 

Figs 8–9. Antenna of the last instar larva of Ora species. 8 – right antenna 
of Ora depressa (Fabricius, 1801), dorsal aspect. 9 – antennal sensorium 
of Ora sp. Scale bars = 0.1 mm.

Figs 10–13. Clypeolabrum of the last instar larva of Ora depressa (Fabricius, 1801). 10 – dorsal aspect. 11 – close-up of left lobe, ventral aspect. 12 – 
ventral aspect. 13 – close-up of frontal margin. Scale bars: 10, 12 = 0.2 mm; 11, 13 = 0.1 mm.
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Figs 14–16. Mandible of the last instar larva of Ora depressa (Fabricius, 1801). 14 – ventral aspect. 15 – close-up of the rectangular area indicated in 
fi gure 14. 16 – close-up of the rectangular area indicated in fi gure 14 in dorsal aspect. Scale bar: 0.2 mm.

club-like setae. Mesonotum with 20 other setae on each half 
situated in two irregular transverse rows. Anterior row with 
11 club-like setae. Posterior row with two long hair-like 
setae, six ungrooved scale-like setae and one club-like seta. 
Metanotum with 25 other setae on each half situated in two 
irregular transverse rows. Anterior row with 14 club-like 
setae. Posterior row with eight ungrooved scale-like setae, 
one long hair-like seta and two club-like setae.

Legs (Figs 36–38) relatively long. Posterior surface of 
femur and tibiotarsus with a row of long hair-like (nata-
torial) setae near dorsal margin. Claw with two setae in 
middle, anterior seta 2× as long as posterior seta, ventral 
edge behind setae with a row of spinulae. Tibiotarsus of 
prothoracic leg with a row of pectinate setae along poste-
rior margin; tibiotarsal organ well-developed, composed 
of small setae with widened feather-like distal portion.

Abdomen (Figs 1, 39–45) slightly narrower than thorax, 
gently tapered posteriorly. Tergites 1–7 each with numerous 
grooved scale-like setae over whole surface, two irregular 
transverse rows of several club-like setae, a transverse row 
of six long hair-like setae near posterior margin, several 

ungrooved scale-like setae situated on posterolateral corners, 
and a longitudinal row of spine-like setae near each lateral 
margin. Posterior margin of tergites 6–7 with a transverse 
row of spine-like setae. Tergite 8 elongate trapezoid; poste-
rior margin concave. Dorsal surface densely covered with 
grooved scale-like setae. Middle portion with an irregular 
transverse row consisting of two ungrooved scale-like setae 
and four long hair-like setae. One pair of pore-like sensilla 
situated halfway between the row mentioned above and the 
posterior margin. Posterior portion with several very short 
hair-like setae and two long hair-like setae. Lateral margins 
each with a row of 5–6 very long hair-like setae intermixed 
with 3–8 spine-like setae; three shorter hair-like setae situa-
ted posteriorly. Tergite 9 arch-shaped; anterodorsal margin 
produced medially. Anteroventral margin with simple and 
bifi d setae, both with serrate edges. Lateral margins each 
with a row of several hair-like setae of variable length. 
Posterior margin with one long hair-like seta on each lateral 
corner and four minute setae between them. Sternites 1–7 
each with numerous hair-like setae over whole surface, 
longer near lateral and posterior margins, and a longitudinal 
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Figs 17–24. Maxilla of the last instar larva of Ora species. 17 – right maxilla of O. depressa (Fabricius, 1801), ventral aspect. 18 – laciniar teeth of O. 
depressa. 19 – close-up of the rectangular area indicated in fi gure 17, showing the stalk comb-bristles of the basal portion of galea. 20 – close-up of the 
rectangular area indicated in fi gure 17, showing the stalk comb-bristles of the apical portion of galea. 21 – right maxillary palpus of O. depressa, ventral 
aspect. 22 – right maxillary palpus of O. depressa, dorsolateral aspect. 23 – close-up of the apical portion of the maxillary palpus of O. depressa. 24 – 
digitiform sensillum of Ora sp. Scale bars: 17, 21–22 = 0.2 mm; 18–20, 23 = 0.02 mm; 24 = 0.01 mm.

row of spine-like setae near each lateral margin. Posterior 
margin of sternites 6–7 with an additional transverse row of 
spine-like setae. Sternite 8 wide trapezoid, densely covered 
with long hair-like setae. Sternite 9 semioval, middle portion 
with many grooved scale-like setae and several long hair-like 
setae, posterior margin with bipectinate setae. Five simple 
anal papillae.
Pupa. Body (Figs 46–48). Length about 5.5 mm. Body 
brown, with several small testaceous spots on abdomen, 

abdominal ventrite 7 testaceous. Head, dorsal surface 
of thorax, elytra, and femora densely covered with long 
setae.

Thorax (Figs 49–50, 53–55) Pronotum lacking horns 
(spines of YOSHITOMI 2005), widely expanded laterally, 
with a row of microtrichia along each lateral margin and 
a dense tuft of very long pectinate setae on anterolateral 
corners. Anteroventral part of pterothecae with a dense tuft 
of very long pectinate setae, similar to that on pronotum. 
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Figs 25–27. Labium of the last instar larva of Ora depressa (Fabricius, 1801). 25 – labium, ventral aspect. 26 – close-up of the apical portion of right 
palpus, showing conical basiconic sensillum (Conical B), elongate basiconic sensillum (Elongate B), styloconic sensilla (S), and coeloconic sensilla 
(C). 27 – close-up of the rectangular area indicated in fi gure 25, showing the multifi d setae of stiff plate (hypopharynx). Scale bars: 25 = 0.2 mm; 26 = 
0.002 mm; 27 = 0.01 mm.

Figs 28–31. Hypopharynx of the last instar larva of Ora depressa (Fabricius, 1801). 28 – hypopharynx showing terms used in larval description. 29 – 
close-up of anterior half of hypopharynx. 30 – close-up of keel sclerite showing six pore-like sensilla (arrows). 31 – close-up of hand-like structures and 
cushion area. Scale bars: 28 = 0.2 mm; 29 = 0.1 mm; 30–31 = 0.02 mm.
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Figs 32–35. Thorax of the last instar larva of Ora depressa (Fabricius, 1801), dorsal aspect, showing long hair-like setae (squares with a cross), club-like 
setae (squares), ungrooved scale-like setae (circles with dot), and pore-like sensilla (circles). 32 – pronotum. 33 – mesonotum. 34 – metanotum. 35 – 
close-up of several grooved scale-like setae and one club-like seta of thorax. Scale bars: 32–34 = 0.5 mm; 35 = 0.02 mm.

Figs 36–38. Leg of the last instar larva of Ora depressa (Fabricius, 1801). 36 – prothoracic leg. 37 – tibiotarsus and pretarsus of prothoracic leg. 38 – 
close-up of tibiotarsal organ. Scale bars: 36 = 0.5 mm; 37 = 0.1 mm; 38 = 0.01 mm.
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Figs 39–45. Abdomen of the last instar larva of Ora depressa (Fabricius, 1801). 39 – close-up of the chaetotaxy of tergites 1–7. 40 – close-up of the 
chaetotaxy of sternites 1–7. 41 – tergite 8, dorsal  aspect. 42 – tergite 9, ventral aspect. 43 – sternite 8, ventral aspect. 44 – sternite 9, ventral aspect. 
45 – marginal seta of sternite 9. Scale bars: 39 = 0.02 mm; 40 = 0.1 mm; 41–44 = 0.5 mm; 45 = 0.003 mm.

The row of microtrichia together with both dense tufts of 
setae form an hydrophobic setation that covers the edges 
of the lateral pronotal expansions (Fig. 53).

Abdomen (Figs 51–52, 56–58). Vent rites 1–6 with an 
irregular transverse row of long setae on dorsal surface, an 
irregular transverse row of long setae on ventral surface, 
and a longitudinal row of long setae along lateral margins. 
Ventrite 7 without setae. Sexual dimorphism present: male 
attachment organ consisting of a square base and a pair 

of processes each with pointed apex, covered with short 
teeth; female attachment organ consisting of a triangular 
base, a pair of processes each with widened apex, covered 
with longer teeth, and an additional small rounded process 
situated basally between the pair of processes.
Biology. Larvae were collected from a fl ooded area adja-
cent to Las Piedras pond (Pre-Delta National Park, Entre 
Ríos Province), mainly dominated by the plant species 
Polygonum punctatum Elliott, 1817 and Thalia geniculata 
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Linnaeus, 1753 (Fig. 69), and from marginal areas of El 
Tajamar pond (CIAR, Misiones Province), dominated by 
Juncaceae and Poaceae. Both ponds are natural and expo-
sed to sun. Several exuviae of pupae were also found in 
the fi eld. The rearing of the larvae allowed us to observe 
that pupae are aquatic; they hang from the water’s surface. 
The exuviae of the last instar larva remains attached to the 
pupa during pupation. Pupae make abdominal movements 
when disturbed. Pupal period is one day under laboratory 
conditions. Adults emerge in the evening or night.

Discussion
As previously mentioned, immature stages of the scirtid 

genus Ora are very poorly known. The only treatments of 
members of the genus are those dealing with an African 
species named ‘Helodidae genus 2’ (BERTRAND 1964) and 
two Japanese species, O. okinawana and O. yayeyamana 
(YOSHITOMI 2005).

The last instar larva of O. depressa exhibits the charac-
ters traditionally recognized as diagnostic of the genus by 
previous authors (BERTRAND 1964, YOSHITOMI 2005): tip of 
mandible obtuse (Fig. 14) and fourth maxillary palpomere 
long, almost as long as third palpomere (Fig. 21). From 
the comparison of the larva of O. depressa with those of 
‘Helodidae genus 2’ and O. okinawana (BERTRAND 1964, 
YOSHITOMI 2005), we found the following differences: the 
lobes of the clypeolabrum are as long as wide in O. depres-
sa (2× as long as wide in the other species); and the socket 
bristles bear 2–6 inner teeth in O. depressa (one tooth in 
the other species) (BERTRAND 1964, YOSHITOMI 2005). Ora 

depressa and ‘Helodidae genus 2’ are further distinguished 
from each other by: the thorax which is almost 2× as wide 
as the head capsule in O. depressa and slightly wider than 
the head capsule in ‘Helodidae genus 2’; and the pedicel 
which is 1.5× as long as the scape in O. depressa and as 
long as the scape in ‘Helodidae genus 2’.

Ora depressa and O. okinawana also differ in: the num-
ber of fi eld bristles on the ventral surface of the mandible 
which is two in O. depressa and one in O. okinawana; the 
third maxillary palpomere which is 6.5× as long as wide 
in O. depressa and 3.0× as long as wide in O. okinawana; 
the fourth maxillary palpomere which is 0.85× as long as 
the third palpomere in O. depressa and 1.25× as long as 
the third palpomere in O. okinawana; the number of comb 
teeth of the hypopharynx which is 5–6 pairs in O. depre-
ssa and seven pairs in O. okinawana; the tergite 8 which 
narrows much more apically and exhibits longer lateral 
setae in O. depressa than in O. okinawana; the sternite 8 
which is approximately 2.3× as wide as long in O. depressa 
and approximately 1.7× as wide as long in O. okinawana; 
the anterodorsal margin of the tergite 9 which is produced 
medially in O. depressa and is uniformly concave, lacking 
a median process, in O. okinawana; the presence of bifi d 
setae on the anteroventral margin of the tergite 9 in O. 
depressa which are absent in O. okinawana; the two api-
cal setae of tergite 9 which are closer to each other in O. 
depressa than in O. okinawana; and the sternite 9 which 
is 1.5× as wide as long in O. depressa and almost 2× as 
wide as long in O. okinawana. The short description of O. 
yayeyamana presented by YOSHITOMI (2005) is based on 
early instar larvae and not accompanied by illustrations, 

Figs. 46–48. Habitus of the pupa of Ora depressa (Fabricius, 1801). 46 – dorsal aspect. 47 – lateral aspect. 48 – ventral aspect. Scale bar = 1.0 mm.
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Figs 49–52. Pupa of Ora depressa (Fabricius, 1801), dorsal aspect. 49 – thorax. 50–51 – close-ups of the rectangular area indicated in fi gure 49. 52 – 
close-up of abdomen. Scale bars: 49 = 0.5 mm; 50–52 = 0.2 mm.

and only one difference could be found: the pedicel is as 
long as the scape in this species and longer than the scape 
in O. depressa.

One remarkable difference between O. depressa and 
the other species is the habitat where they develop. Ora 
depressa inhabits ponds exposed to sun while the other 
species mainly inhabit phytotelmata (tree holes and 

Pandanus Parkinson, 1773 in the forest) and sometimes 
puddles and small ponds in forests (BERTRAND 1964, 
YOSHITOMI 2005).

The presence of scale-like setae has never been reported 
for any known scirtid species apart from O. depressa. Setae 
apparently very similar to the ungrooved scale-like setae of 
O. depressa have been found in the larvae of other aquatic 
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Figs 53–58. Pupa of Ora depressa (Fabricius, 1801), ventral aspect. 53 – left side of head and prothorax. 54 – close-up of the rectangular area indicated 
in fi gure 53. 55 – close-up of the rectangular area indicated in fi gure 54. 56 – female attachment organ. 57 – terminal portion of the abdomen of male. 
58 – close-up of male attachment organ. Scale bars: 53 = 0.5 mm; 54, 56–57 = 0.2 mm; 55, 58 = 0.05 mm.

Coleoptera, such as Dytiscidae (MICHAT 2008), Hydro-
philidae (MINOSHIMA & HAYASHI 2011) and Epimetopidae 
(FIKÁČEK et al. 2011). On the other hand, the club-like setae 
of O. depressa resemble those defi ned as chemoreceptors 
in Elodes Latreille, 1796 and Odeles Klausnitzer, 2004 
by HANNAPPEL & PAULUS (1987); both types of setae are 
short, stout, and their surface is grooved, but the apical 
pronounced pore present in Elodes and Odeles was not 
evident in O. depressa under SEM observations. Besides, 

the club-like setae of O. depressa are apparently similar 
to the ‘short stout setae’ present over the dorsal surface of 
the thorax and the abdomen of O. okinawana described 
by YOSHITOMI (2005) and the ‘peg-like setae’ present over 
the dorsal surface of the body of some Australian species 
of the genera Contacyphon Gozis, 1886, Nothocyphon 
Zwick, 2015 and Scirtes Illiger, 1807 described by WATTS 
(2014). However, detailed descriptions or SEM images of 
these setae are lacking.
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The presence of long, seemingly natatorial setae on the 
legs of O. depressa larvae is noteworthy. Among Scirtidae, 
this feature is only shared with the undetermined Ethio-
pian larvae described by BERTRAND (1964) as ‘Helodidae 
genus 1’, ‘Helodidae genus 2’, ‘Helodidae genus 3’, and 
‘Helodidae genus 9’. According to BERTRAND (1972) many 
larvae living in standing waters are characterized by the 
presence of swimming hairs whereas those living in run-
ning waters show a peculiar development of spine-like 
setae on the legs and body.

Both descriptions given by BERTRAND (1964) and YO-
SHITOMI (2005) for the pupae of ‘Helodidae genus 2’and 
O. okinawana, respectively, are short and include no 
illustrations, but still a couple of differences could be fou-
nd: the pronotum of O. depressa lacks horns (one anterior 
pair present in ‘Helodidae genus 2’and two pairs (one 
anterior and one posterior) in O. okinawana), and the place 
where pupation occurs which is underwater in O. depressa, 
while being out of the water and under fallen leaves in the 
other species. Underwater pupation evolved independently 
several times within Scirtidae, being also present in the 
genera Scirtes and Hydrocyphon Redtenbacher, 1858. 
Pupae of the European species Scirtes haemisphaericus 
(Linnaeus, 1758) are fi rmly attached to leaves of Spirodela 
Schleiden, 1839 or roots of Juncus Linnaeus, 1753 and 
breathe the oxygen from the aerenchym of these plants 
(ZWICK & ZWICK 2008a). Those of the American species 
Scirtes tibialis Guérin-Méneville, 1843 and the Australian 
species S. auratus Watts, 2004 apparently also exploit the 
intercellular air supply of plants (KRAATZ 1918, ZWICK & 
ZWICK 2008a, WATTS 2014). Hydrocyphon pupates under 
submerged stones and uses a plastron to breathe (KLAUS-
NITZER 2009). The pupa of O. depressa and the other known 
aquatic pupae share the absence of pronotal horns. In 
contrast to the other known aquatic pupae, however, that 
of O. depressa fl oats freely at the surface of water and 
breathes atmospheric oxygen with a pair of snorkels formed 
by lateral pronotal extensions surrounded by hydrophobic 
setation (Fig. 53).

The genus Ora has been postulated to be sister to Scirtes 
based on morphological evidence from adults and larvae 
(YOSHITOMI 2005) and adults only (LAWRENCE & YOSHITOMI 
2007). Indeed, molecular evidence supports a monophyle-
tic origin of Ora, Scirtes and Exochomoscirtes Pic, 1916 
(COOPER et al. 2014). We found that O. depressa shares 
with these genera several larval character states defi ned by 
previous authors (HANNAPPEL & PAULUS 1987; YOSHITOMI 
2005; ZWICK 2008, 2011; WATTS 2014): three pore-like 
sensilla on each side of the frontal surface of clypeolabrum 
(character state unkown for Exochomoscirtes); basal pair 
of pore-like sensilla of keel sclerite situated in a transverse 
row; presence of a sclerite with a pair of processes in mid-
dle of the inner pair of comb teeth; and setae of tibiotarsal 
organ with widened, feather-like distal portions.

In this contribution we provided the fi rst description of 
the immatures of a New World member of Ora, and report 
for the fi rst time an aquatic pupa for the genus which is 
fully described and illustrated. From our results, several 
larval characters related to morphology, morphometry and 

chaetotaxy are useful to distinguish species. Preliminary 
research indicates that scale-like setae on dorsal surface of 
body and natatorial setae on legs are also present in other 
South American species of Ora (Libonatti, unpubl. data). 
Studies of the larvae and pupae of other members of the 
genus, including the type species O. trobertii (Guérin-
-Méneville, 1861), would be very interesting to defi ne in 
more detail the diagnosis of Ora based on larval and pupal 
characters and, in the future, test its monophyly.
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