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The first instar larva (triungulin) of Euzonitis rubida (Ménétriés, 1832) is de-
scribed and illustrated. This is the first description of a triungulin of the
nemognathine genus Euzonitis Semenow, 1893. This larva is very similar to that
of the genus Zonitis Fabricius, 1775, the distinction of these two genera remain-
ing difficult by using both larval and adult features. The examination at the scan-
ning electron microscope of several characters of these and other genera of the
subfamily Nemognathinae, confirms the main distinction of tribes, but better out-
lines the condition of some features previously incorrectly defined. Additional
species of some genera were also examined and partially figured.
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1. Introduction

The genus Euzonitis (Meloidae, Nemognathini)
was erected by Semenov (1893) to include those
species of Palaearctic Zonitis with an elongate,
enlarged and spatulate outer hind tibial spur.
Euzonitis now includes 18 species, some of
doubtful validity (Bologna & Pinto 2002), dis-
tributed in the Madeira Archipelago, the Mediter-
ranean area, and in Western and Central Asia
from Anatolia east to Mongolia. Though Borch-
mann (1942) also tentatively assigned the Na-
mibian E. maculicollis to Euzonitis, this African
species belongs to the genus Zonitis Fabricius,
1775 (Kaszab 1954, Bologna 2000, Bologna &
Pinto 2002).

There is little information on the biology of
Euzonitis. Members of the genus are termo-
philous or xerophilous, living in sub-arid envi-

ronments with steppe or Mediterranean vegeta-
tion. Adults are polyphagous, feeding especially
on Asteraceae, but also on Apiaceae, Brassi-
caceae, Euphorbiaceae, Leguminosae and Lami-
aceae. Incomplete field observations of the sexual
behaviour of E. rubida (Ménétriés, 1832) in Tur-
key (Bologna 1991) indicates that, as in other
Nemognathini, a simple brief dorsal activity oc-
curs within courtship sequences. The only larval
host information is for E. quadrimaculata (Pallas
1782) in Madeira recorded as a parasitoid on bees
of the genus Anthophora Latreille, 1803 (Hyme-
noptera, Apoidea, Anthophoridae) (Lindberg
1963).

Though several authors have hypothesized
the close relationship of Euzonitis and Zonitis
based on adult morphology, the systematic posi-
tion and the validity of the genus remained a mat-
ter of debate especially since its larvae remained
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unknown. Escherich (1897) considered Euzonitis
as a subgenus of Zonitis, while Kaszab (1969),
Bologna (1991), and Bologna and Pinto (2001)
supported the original distinction proposed by
Semenov (1893). The problem is that Zonitis it-
self is inadequately defined (Pinto & Bologna
1999, Bologna & Pinto 2001, 2002) and probably
represents a polyphyletic group. The metatibial
character of Euzonitis is an obvious autapo-
morphy but other features (male genitalia,
mouthparts, antennae, etc.) clearly relate it to the
“Zonitis complex”. Differences among the de-
scribed subgenera or recognised species groups
of Zonitis (see Kaszab 1954, Enns 1956, Pinto &
Bologna 1999, Bologna & Pinto 2002) include
characters as relevant as those distinguishing Eu-
Zonitis.

Recently we obtained the first instar larva, or
triungulin, of E. rubida from southern Anatolia.
Characters of this larva were utilised in a recent
phylogenetic analysis of the family (Bologna &
Pinto 2001), but the triungulin remained undes-
cribed.

The aim of this paper is to describe and illus-
trate the first instar larva of £. rubida. Larval mor-
phology of this species, assumed to be represen-
tative of the genus, is compared to that of other
genera of the tribe Nemognathini, contributing to
the debate on the validity and phylogenetic posi-
tion of the genus Euzonitis, in the perspective of
the revision of the “Zonitis complex”. Addition-
ally, a S.E.M. analysis of first instar larvae of sev-
eral nemognathine species is here reported to out-
line the variability of some characters among the
genera, and improve the phylogenetic reconstruc-
tion of the subfamily Nemognathinae.

2. Material and methods

The description of the first instar larva of
Euzonitis rubida is based on several (about 300)
triungulins, hatched from eggs collected in the
field, and then reared in the laboratory. Eggs were
laid by a single female on a Carduus sp. in Turkey
(Vilayet Icel, near Mut, 7.v.1991, M. A. Bolo-
gna). Triungulins hatched on 14.v.1991. Larvae
are preserved in the M. A. Bologna Collection,
Universita “Roma Tre” (Roma, Italy).

First instar larvae are kept in 70% ethanol (vi-
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als 119, 120, 125). Five triungulins were mounted
on slides in Canada Balsam (M 125-129) and ex-
amined with Leitz Laborlux S microscope. Sev-
eral triungulins, mounted on stubs (63, 115) after
critical point dehydration and gold sputtering,
were analysed and photographed using a scan-
ning electron microscope (S.E.M.) Philips XL 30.
Triungulins of species of other Nemognathinae
genera were used for comparison (see Bologna &
Pinto 2001 for the list of examined material).

The S.E.M. examination of some triungulins
of other Nemoganthinae used for our compara-
tive analysis with E. rubida, pointed to the erro-
neous interpretation of certain features examined
with the light microscope for a previous phylo-
genetic study (Bologna & Pinto 2001). The first
instar larvae of the following species were exam-
ined, some of which have not been described ear-
lier: (a) Tribe Stenoderini: Stenodera puncticollis
(Laporte de Castelnau, 1840), S. caucasica (Mé-
nétriés, 1832); (b) tribe Horiini: Synhoria testa-
cea (Fabricius, 1781); (c) tribe Nemognathini:
Stenoria analis Schaum, 1859, Sitaris capensis
Péringuey, 1886 (both previously considered
Sitarini), Zonitis bellieri Reiche, 1860, Z. flava
Fabricius, 1775, Z. immaculata (Olivier, 1775),
Gnathium francilloni (Kirby, 1818), Nemo-
gnatha vansoni Kaszab, 1951, N. lutea LeConte,
1853, N. lurida (LeConte, 1853).

Terminology of larval features follows Parker
and Boving (1924), MacSwain (1956), Lawrence
(1991), and Bologna and Pinto (2001). For cer-
tain characters of larval chaetotaxy we adopted
the notational conventions of Selander (1990),
and Bologna and Di Giulio (2002). Measure-
ments of first instar larvae reported in the descrip-
tion represent ranges from 5 slide-mounted larvae
and were taken using a light microscope.

3. Results

3.1. Description of first instar larva
of Euzonitis rubida

Habitus and microsculpture. Triungulin navi-
cular in shape typically adapted to phoresy, short,
about 3.4 times as long as greatest width (on
mesothorax), rounded anteriorly, evenly nar-
rowed posteriorly. Head, legs, terga and sterna
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well sclerotised, with most setae short. Colour
light-brown. Cuticle of sclerotised areas of the
body reticulate with polygonal meshes, sub-hex-
agonal or sub-pentagonal on head and terga (Figs.
la—1b, 2a, 2c, 2g, 2h), more elongate on legs, sub-
triangular, scale-like and imbricate on sterna;
posterior meshes of sterna and laterotergites with
elongate, spine-like prolongations posteriorly di-
rected, giving a microserrate aspect to the poste-
rior margins.

Dimensions. Body length (BL) 0,74-0,76
mm (from abdominal apex to clypeolabral su-
ture); head length (HL) 0.15-0.16 mm (from oc-
cipital foramen to clypeolabral suture), maximum
width (HW) 0.13-0.15 mm; diameter of dorsal
stemma (STD) 0.012-0.014 mm; antennal length
(AL) 0.05 mm, terminal antennal seta length
(ASL)0.15-0.17 mm; prothorax length (PL) 0.1—
0.11 mm, maximum width, at base (PW) 0.19-0.2
mm; length of abdomen (ABL) 0.34-0.37 mm,
maximum width (ABW, at level of segment I)
0.17-0.19 mm; diameter of spiracles (SPD, exter-
nal diameter of peritreme): mesothoracic 14 um,
abdominal I 8 pm.

Head (Figs. 2a-2c). Cephalic capsule broadly
subtriangular, widest near base, behind
stemmata; dorsal surface regularly convex, with
anterior margin rounded (in dorsal view), and
with transverse, straight, basal elevation posterior
to stemmata. Cephalic capsule abruptly narrow-
ing behind basal elevation forming a neck.
Epicranial suture (stem + frontal arms) absent.

Fig. 1. First instar larva
of Euzonitis rubida

— a. Habitus, dorsal
view — b. Habitus, right
lateral view — c. Habi-
tus, ventral view. Scale
bar =100 pm.

Two stemmata present on each side (Figs. 2a, 2¢),
distinctly convex, obliquely disposed, the dorsal
one much larger (about double) and slightly pos-
terior to the ventral one, and about as large as
mesothoracic spiracle. Frons, clypeus and labrum
fused without apparent sutures. Clypeolabral re-
gion (Figs. 2b—2c) greatly sloping, with medial
emargination fitting the host seta; frontoclypeal
row of setae (FCR) with three pairs of setae of
about equal size, the lateral (FCR3) nearly ventral
because of the folding of anterolateral fronto-
clypeus; one sensory pit near FCR3; four pairs of
frontal setae of about equal size posterior to FCR:
one lateral, slightly anterior to the antennal inser-
tion, three longitudinally lined on frontal area,
one large pair of pits present close to medial pair
of frons. Each epicranial plate with five short
setae (including ocular seta) around each pair of
stemmata (Figs. 2a, 2¢); ocular seta unmodified,
subequal to the others, placed anterior to
stemmata and to ocular sensory pit; ocular sen-
sory pit slightly anterior to stemmata; three pair of
setae transversally lined just anterior to basal ele-
vation, one pair of large pits displaced anteriorly
to medial pair; three minute setae and one small
pit dorsally posterior to basal elevation. Labrum
fused to frontoclypeus, some labral setae and pits
present medioventrally; epipharynx with a dense
tuft of thick setae, appearing under the light mi-
croscope as a tangled assemblage; basal margin
of epipharynx completely sclerotised and closed.
Mandibles ventral in position, short, falcate (Figs.
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Fig. 2. First instar larva
of Euzonitis rubida

—a. Head, dorsal view
—b. Head, ventral view
— c. Head, right lateral
view — d. Right maxilla,
ventral view — e. Right
antenna and maxillary
palpus, lateral view

—f. Apex of left fore leg,
anteroventral view

—g. Abdominal terga |-
II, right lateral view

— h. Apex of abdomen
(segments VIII-IX), dor-
sal view. Scale bars: 50
pm (Figs. a—c); 20 ym
(Figs. d, f-h); 10 um
(Fig. e).

2b, 2d), moving in an obliquely vertical plane;
base of mandibles broad, subrectangular, with a
large ventral condyle; ental surface with three
distinct, toothlike, transverse ridges, basal ridge
weakly developed; lateral margin with two basal
setae, one large pit mesodorsally. Maxillae (Fig.
2d) with stipes short with two rows of setae: api-
cal row (first row) with two setae, lateral seta nor-
mal, medial seta extremely long, about as long as
prothorax, and slightly enlarged at apex; basal
row (second row) with two short setac and one
lateral pit; cardo absent; cardinal seta present;
mala simple, lobiform, with five—six moderately
long spiniform apical setae; maxillary palpi long,

three-segmented, with segments I and II short,
and segment III longer than I and II combined;
segment II slightly longer than I, segment III
three times longer than II, terminating with a
small apical sensory area bearing a crown of
seven—nine conical papillae and a medial con-
spicuous  stick-like sensory appendix almost
twice the length of others; segment I with one
ventral pit; segment II with two ventrolateral sub-
equal setae (one lateral and one medial); segment
III with two medial setae and one slender, elon-
gate, lateral digitiform sensillum. Antennae (Fig.
2e) about one-third as long as head, posteriorly or
laterally directed, closely fitting in a lateral longi-



106

tudinal concavity of cephalic capsule, just under
the stemmata; segment I short, cylindrical,
slightly emarginate ventrally, with one dorsal
sensory pit; segment II subcylindrical, about
twice as long as I, slightly asymmetrical (straight
dorsally and distinctly convex ventrally) with
three short spine-like apical setae (two dorso-
lateral, one ventral), and one dorsal pit; sensory
appendix absent but a sensory zone visible with
light microscope as a translucent ventrolateral
area near apex of segment; segment III slender,
subequal in length to segment I1, cylindrical, with
a long apical seta (antennal seta), about 3.5 times
longer than the entire antenna, and three short
subapical spine-like setae, one dorsal, one ventral
and one lateral; one minute seta near the base of
apical seta and one lateral pit. Labium with gula
fused to submentum forming a gulamentum;
gulamentum long, slender, weakly sclerotised,
without setae; ligula absent; prementum well
sclerotised, with two pairs of setae, one elongate
pair dorsal and one minute pair ventral to the in-
sertion of palpi; posterolateral margins of labium
thickened; bracon present, forming a bridge in
front of maxillary stipes; labial palpi inconspicu-
ous (Figs. 2b, 2d) with segments subequal, very
short, cylindrical; segment IT much narrower than
I, with one elongate apical sensory appendix sur-
rounded by six—eight smaller papillae.

Thorax (Figs. la—1c). Segments transverse,
broader than head, with terga well sclerotised;
prosternum not sclerotised, sterna of meso- and
metathorax slightly sclerotized, clearly defined;
maximum width at mesothorax; pronotum sub-
trapezoidal with straight sides; meso- and meta-
notum subrectangular, of about equal length, with
slightly curved sides; ecdysial line very thin,
complete on pro-, meso- and metanotum. Pro-
notum two times wider than long, each half of
pronotum with nine minute setae and four pits ap-
proximately placed along three transverse, sub-
parallel rows; anterior row (AR) with two setae
and two pits alternating; middle row (MR) with
two small setae and one lateral pit; posterior row
(PR) with five setae and one pit (from medial to
lateral: one seta, one pit, four setae, lined to poste-
rior margin); prosternum with three pairs of setae:
two pairs of setae transversely lined anteriorly to
procoxae, one pair between the procoxae. Meso-
notum slightly shorter than pronotum, 2.5 times
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wider (at base) than long; AR with three minute
setae (two medial, one anterior to the spiracle)
and one medial pit; MR with three minute setae
(one medial, one more lateral, one slightly poste-
rior to the spiracle); PR with five minute setae and
one pit (from medial to lateral: three setae, one pit
slightly displaced anteriorly, two setae); three
pairs of medial setaec on mesosternum increasing
in length from anterior to posterior, anterior pair
minute and in the membranous area, second and
third pairs on the sclerotised plate, posterior pair
elongate. Setae of metathorax similar in number,
position and relative dimensions to those of
mesothorax.

Legs (Figs. 1D, 1c, 2f). Coxae short and broad,
subtriangular, obliquely truncate and unsclero-
tised at apex, with six spine-like, subapical setace;
seven minute setac and one pit basally; trochan-
ters with medial belt of six—seven pits and three
ventral setae: the medial, subapical seta on pro-
and mesotrochanters extremely long, much lon-
ger than tibiotarsus and slightly enlarged at apex,
the equivalent seta on metatrochanter much shor-
ter than tibiotarsus and spine-like, the two apical
trochanteral setae short and spine-like; basal part
of trochanters without setae; femora short, modi-
fied, not swollen but distinctly enlarged from ba-
se to apex, slightly compressed laterally; pro-,
meso- and metafemora about as long as relative
tibiotarsus; profemur shorter than the others,
meso- and metafemora similar in length; femora
each with six setae and two pits, the longest ven-
tral femoral seta (femoral seta 1) much longer
than femur and apically enlarged (more evidently
on pro- and mesofemora), increasing in length
from pro- to metafemora; femoral seta I shorter
than II; tibiotarsi cylindrical, increasing in length
and narrowing from pro- to metathorax, with one
ventral longitudinal row of three—four spine-like
setac and four—five shorter setae; claws thin and
evenly curved (Fig. 2f), slightly increasing in
length from pro- to metathorax, basally enlarged,
with basal setae very short, near base of each
claw.

Spiracles. Spiracles of mesothorax and ab-
dominal segment I round, peritreme not protrud-
ing; mesothoracic spiracle anterolateral in posi-
tion, almost double than abdominal spiracle I; ab-
dominal spiracle I (Fig. 2g) dorsolaterally placed
on laterotergites; spiracles of abdominal seg-
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ments II-VIII closed, remnants still visible at
light microscope; spiracles of abdominal segment
VI (Fig. 2h) placed on projecting dorsal, coni-
form, horn-like evaginations of segments, with
apices posteriorly directed and laterally opened.

Abdomen (Figs. 1a—1c). Subtriangular, regu-
larly tapering from base to apex, maximum width
at segment I; terga rectangular with entire poste-
rior margins; laterotergites completely fused with
medial terga (sutures still visible at light micro-
scope) into a single tergum; terga of segments I—
VII with two transverse rows of setae, one ante-
rior (AR) and one posterior (PR); median row of
setae absent; each lateral half tergum I-VII with
the following setation: AR with two small setae
(three on tergum I) and one pit, PR with six short
setae (one mediolaterally placed at level of spira-
cles, absent on segment I) and one pit; each half of
tergum VIII with AR composed by two minute
setae, PR with six setae placed as follows: two
setae lateral to each conical spiracle, three setae
and one pit slightly anterior and medial to the spi-
racle, one strong, spine-like seta, longer than the
others, close and medial to the spiracle and poste-
riorly directed; tergum IX with AR composed of
two small pairs of minute setae, PR with very
short caudal setae, only slightly longer than other
setae of the same tergum, and four pairs of setae
and one pair of pits close to caudal pair. Sterna
well sclerotised, entire, subrectangular; setation
of sterna as follows: AR with one pair of minute
setac and one pit, MR with one pair of short setae,
PR with four pairs of spine-like, subequal setae
disposed equally spaced to form a row along pos-
terior margin of sclerites; sternum IX with three
pairs of setaec on PR. Abdominal apex (segment X
or pygopod) membranous (Fig. 1¢).

4. Discussion

First instar larvae of the subfamily Nemo-
gnathinae, are highly modified for phoresy on
their bee hosts, except for those of the primitive
tribe Stenoderini (Bologna & Pinto 2001, Bolo-
gna et al. 2002). According to the phylogenetic
studies of Bologna and Pinto (2001), among the
phoretic nemognathines, the tribe Horiini charac-
terized by nine larval synapomorphies, appeared
to be the sister taxon of the tribe Nemognathini.

107

The latter previously was divided in two tribes,
Sitarini and Nemognathini, a separation not sup-
ported by recent studies (Bologna & Pinto 2001).
Among the Nemognathini, a lineage composed of
Australian taxa (probably referable to an undes-
cribed genus: Bologna & Pinto 2002, Bologna et
al. unpublished) was basal to two complexes: one
includes Zonitis, Euzonitis, Gnathium, Pszeudo-
zonitis and an African species undetermined to
genus; the second assemblage, internally unre-
solved, includes the sitarine genera, Nemo-
gnatha, Leptopalpus and certain species undeter-
mined to genus.

According to the literature (Bologna & Pinto
2001), two larval characters are partially distinc-
tive between Euzonitis and Zonitis (a) the line of
dehiscence (character number 59 in Bologna &
Pinto 2001) present on the pronotum of the first
genus but incomplete or absent, respectively in
the North American Z. (Neozonitis) dunniana and
two Mediterranean species of Zonitis (Zonitis) (Z.
flava and Z. immaculata); (b) the length of meta-
femur vs. that of metatibiotarsus (character num-
ber 66), which is subequal in Euzonitis but shorter
in the Zonitis species. Both larval features appear
not definitely diagnostic between Euzonitis and
Zonitis. No additional generic differences were
detected by examining the same species with
S.E.M. Also examined was Z. bellieri, a supple-
mentary Mediterranean species probably belong-
ing to a distinct species group of Zonitis (Bologna
1991), which has an incomplete line of de-
hiscence on pronotum, and the metafemur shorter
than the metatibia as in the other Zonitis.

The distinction between Euzonitis and Zonitis
remains scarcely supported by not clearly dia-
gnostic larval characters and it is still based on
adult features. The presence of one autopomophy
in adults of Euzonitis, temporarily supports the
validity of this genus, pending a revision of the
Nemognathini genera of the “Zonitis lineage”.

The S.E.M. study allowed a correction in the
definition of some Nemognathinae larval features
(here followed by the code number used by Bolo-
gna & Pinto 2001) that were not obvious with the
light microscope, which does not allow the detec-
tion of several details. (a) The medial seta of the
first row on the stipes (character number 35) is
short and normally pointed in both Stenodera
puncticollis and S. caucasica (the latter, an addi-
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tional species recently obtained but never de-
scribed), while the external seta of the second row
is elongate, even if also normally pointed. On the
contrary all examined Horiini and Nemognathini
(Figs. 2b, 2d) have the medial seta of the first row
very elongate and ampullate at the apex, a condi-
tion never observed before. (b) The subapical seta
present on the ventral surface of pro- and meso-
trochanters, was not previously described (Bolo-
gna & Pinto 2001). It is elongate and apically
ampullate in the examined species of Euzonitis
(Fig. 1c), Zonitis bellieri (but not in Zonitis flava,
see Fig. 3h), Stenoria and Synhoria (Fig. 3c),
while it is short and pointed at the apex in all re-

Fig. 3. First instar larva
of Stenodera caucasica
—a. Mesothorax,
metathorax and ab-
dominal segments Hll,
right lateral view

—b. Thorax and ab-
dominal segments -1V,
ventral view. First instar
larva of Synhoria
testacea — c. Left fore
leg, anterior view

—d. Apex of profemoral
seta. First instar larva of
Nemognatha vansoni —
e. Abdominal terga I-l,
right lateral view

—f. Left legs, antero-
ventral view. First instar
larva of Gnathium
francilloni — g. Left mid
and hind legs, antero-
ventral view. First instar
larva of Zonitis flava —
h. Left legs, antero-
ventral view. Scale
bars: 100 um (Figs. a—
b); 50 ym (Figs. c, e-h);
2 ym (Fig. d).

maining examined genera (Figs. 3b, 3f-3g). This
similar condition in both the Zonitis-Euzonitis
lineage and Stenoria analis seems due to conver-
gence, because a similarly modified seta is pres-
ent in the last mentioned genus also on the
metatrochanters. (¢) In the literature the three
genera of the pantropical tribe Horiini, Horia,
Cissites and Synhoria, were distinguished from
other Nemognathinae because of the presence of
one long seta with ampullate apex on pro- (Fig.
3¢) and mesofemurs (seta number II; character
number 67). This shape of the seta is easily visible
in the Horiini and in the genus Leptopalpus with
the light microscope. Actually, with the S.E.M.
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examination of other nemognathine triungulins,
we detected the presence in all examined taxa of
similar elongate and ampullate setae, except in
Euzonitis and Zonitis, which have spatulate (Figs.
2f, 3h) instead of ampullate setae. Consequently,
this condition although more evident in the
Horiini, is distributed throughout the subfamily
except in the primitive Stenoderini (Fig. 3b; Bo-
logna et al. 2002). (d) A very elongate and am-
pullate seta, homologous to that of the pro- and
mesofemur, is present also on the metafemur of
Horiini and all Nemognathini, except in Nemo-
gnatha vansoni (Fig. 3f), in which probably rep-
resents a reversal. This feature was not consid-
ered by Bologna & Pinto (2001). (¢) The meso-
thoracic spiracle is very large only in Stenodera
puncticollis, but normally shaped in S. caucasica
(Fig. 3a), as in all other Nemognathinae. (f) The
abdominal spiracles II-VII (character number
99) were considered as normally present in all
Nemognathinae, but actually they are closed by a
thin cuticular layer (Figs. 2g, 3a) except for
Horiini, Grathium and some Nemognatha (N.
lurida, N. vansoni), moreover, these last men-
tioned nemognathines, have spiracles extremely
reduced in size (Fig. 3e). (g) The primitive
(Stenoderini, Horiini, Australian Nemognathini
lineage) or derived (remaining Nemognathini)
condition (Fig. 2h) of the abdominal spiracle VIII
(character number 101), is confirmed by the ex-
amination of new available taxa.
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