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Abstract The mature larva of Nemka viduata (Pallas) is described and illustrated. Morpho-
logical structures of phylogenetic value are discussed. The mature larva of this species is
recognized by the followings traits: (a) head with parietal bands, (b) frontoclypeal suture distinct,
and (c) labium with eight apical setae and two apical papillae. After further investigation, the
presence of two apical papillae on the labium may represent an autapomorphy for the genus
Nemka Lelej.
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Few studies have addressed the preimaginal stages of the Mutillidae. Of the
approximately 9000 species of Mutillidae (Pitts and Matthews 2000), only the mature
larvae of seven species or subspecies, belonging to six genera, have been described:
Smicromyrme rufipes (F., 1787) (Grandi 1961), Pseudomethoca frigida (Smith 1855)
(Brothers 1972), Myrmosula parvula (Fox 1893) (Brothers 1978), Dasymutilla chiron
ursula (Cresson 1875) (Evans 1987), Dasymutilla scaevola (Blake 1871) (Hook and
Evans 1991), Sphaeropthalma pensylvanica (Lepeletier 1845) (Pitts and Matthews
2000) and Odontophotopsis succinea Viereck, 1903 (Pitts and Parker 2003). The
descriptions of the mature larvae of other species reported by Lloyd (1916), Créve-
coeur (1930), Maréchal (1930), Janvier (1933), Seyrig (1936), and Clausen (1940)
are succinct and in some cases inadequate and, therefore, cannot be used for com-
parative purposes.

Here we describe the mature larva of Nemka viduata (Pallas 1773) (Mutillinae:
Smicromyrmini). This species is a parasitoid of ground-nesting aculeate Hymenop-
tera. The mature larva of this species is the eighth known for the family Mutillidae and
the first to be described for this genus.

Materials and Methods

Larvae of N. viduata were obtained from nests of Stizus continuus (Klug 1835)
(Hymenoptera: Apiodea: Crabronidae: Bembicinae, sensu Melo 1999), that were es-
tablished in an area of compact sandy soil in the natural reserve “La Dehesa del
Saler” (El Saler, Valencia, Spain). Several nests of the host were excavated in August
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2001 and were found to contain cocoons of S. continuus, six of which contained in
their interior a fragile silken cocoon with a mature larva of N. viduata. The larvae were
fixed and preserved in 70% ETOH. The method employed to prepare the larval
specimens as well as the terminology of larval morphology and format used in the
descriptions follow those of Evans (1987). The following abbreviations have been
used in the descriptions: d = diameter; h = height; | = length, n = number, w = width,
and x = mean. The classification of Mutillidae follows Brothers (1975, 1999). Voucher
specimens are deposited at the “Torres-Sala” Entomological Foundation (Valencia,
Spain).

Results

Nembka viduata (Pallas)

Mature larva. General aspect (Fig. 1). Body (I = 15.3 mm, maximum w = 4.7 mm)
hymenopteriform, robust, elongate, slightly curved, with 3 thoracic and 10 abdominal
segments, yellowish white, weakly sclerotized, except for spiracles and setae. Anal
segment rounded, not produced above the anus; anus terminal, slit-like. Pleural lobes
present on first 8 abdominal segments, rounded. Integument spinulose (I of spinules
= 15 pm), with scattered setae (I = 20-35 pym); spinules less abundant and smaller on
ventral region; last abdominal segments without spinules, with disperse setae. Spi-
racles (Fig. 1) on prothorax-mesothorax, metathorax, and first 8 abdominal segments;
pair on metathorax (d = 35 ym) minute, without differentiated subatrium and appar-
ently non-functional, without visible connection with tracheal trunks; other spiracles
(Fig. 2) with the atrium (d = 110-125 pm, x = 118 pm, n = 18) goblet-shaped, lined with

Fig. 1. Mature larva of Nemka viduata (Pallas). General aspect.
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20.05 mm,

Fig. 2. Mature larva of Nemka viduata (Pallas): Abdominal spiracle.

weak ridges; opening into subatrium large and unarmed; subatrium long and ex-
panded (d = 75 pm), with 6-8 swellings.

Cranium (Fig. 3) [w = 1.39 mm, h (height measured to apex of clypeus) = 1.15 mm]
1.2x as wide as high, unpigmented except for: the parietal bands, antennae, the
apical halves of mandibles, mandibular articulations, maxillary and labial palpi, ga-
leae, and salivary orifice; with sparse setae (I = 20 ym) as figured; sides of head more
convex than vertex; vertex not depressed medially; coronal suture absent; parietal
bands present; antennal orbits (d = 110 pm) on mammiform elevations, located below
middle of head, circular; central papilia (d = 32.5 um) with 3 sensilla (d = 7.5 pm) at
center; frontoclypeal suture not defined; clypeolabral suture well below mandibular
articulations. Clypeus with punctures, partly setigerous. Labrum (Fig. 4a) (maximum
w = 440 pm; median h = 185 pum) bilobate; anterior margin spinulose; each lobe
surface with 8 punctures, 10 setae (I = 9 um) and 5 apical conical sensilla (d =5 pm,
| =7 ym); epipharynx (Fig. 4b) spinulose (I of spinules = 2 pm) apically and laterally,
with 14 sensory pores (d = 5 pm) medially distributed.

Mouthparts. Mandibles (I = 410 pm, w = 230 pm) robust, sclerotized, about 1.7x as
long as wide at base, without setae or roughened areas, with 4 apical teeth in about
the same plane, the basal-most tooth smaller, 3 apical teeth subequal in size. Max-
illae (Fig. 5) with 6 lateral setae (I = 25 pm), mesally with spinules (I = 2-3 pm) similar
to those on epipharynx; maxillary palpi (Fig. 6) wider than high (61 x 48 pym) with 4
apical sensilla (d = 10 pm); galeae (w = 20 pm, h = 16 pm) smaller than palpi but
similarly formed, with 2 apical sensilla (d = 10 pm). Labium (Fig. 7) (w = 400 pm)
broad, with 8 small apical setae (I = 18 um) and 2 apical papillae; smooth oral surface;
labial palpi (38 x 20 um) oval, much broader than high, with 4 sensilla (d = 7.5 pym};
salivary orifice (w = 165 pm) transverse, more or less ovoid, widened medially.

Discussion
The few species of Mutillidae for which the mature larva has been described do not

permit reliable establishment of the apomorphies of the subfamilies, tribes, genera, or
species. Nevertheless, the description of N. viduata reasonably agrees with the de-

$S9008 981] BIA Z0-/0-GZ0Z 18 /woo Alojoeignd-poid-swid-yewssiem-pd-awiid//:sdny wol) papeojumo(



TORMOS et al.: Larval Description of Nemka viduata 505

3 0.5 mm .

Fig. 3. Mature larva of Nemka viduata (Pallas): Cranium.

scription of the mature larva of the Mutillidae given by Evans (1987). Differences
between the other species described are probably characters at the subfamiliar, tribal,
generic, or specific level (Table 1).

The mature larva of N. viduata shares the following character states with other
species of Mutillidae: (a) integument with spinules; although Grandi (1961) fails to
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4 0.2 mm .

Fig. 4. Mature larva of Nemka viduata (Pallas): (a) Labrum. (b) Epipharynx.

5. 02 mm

Fig. 5. Mature larva of Nemka viduata (Pallas): Maxilla.

mention the tegumental differentiations of the body for S. rufipes; (b) ten pairs of
spiracles present, with the second pair being much smaller than the others and
apparently non-functional; (c) sides of the head more convex than vertex; (d) labrum
emarginate (bilobate), with margin spinulose; (e) epipharynx spinulose, with sensory
pores towards the midline; (f) mandibles quadridentate without setae or irregularities

$S9008 981] BIA Z0-/0-GZ0Z 18 /woo Alojoeignd-poid-swid-yewssiem-pd-awiid//:sdny wol) papeojumo(



TORMOS et al.: Larval Description of Nemka viduata 507

G-

6005 mm.

Fig. 6. Mature larva of Nemka viduata (Pallas): Maxillary palpus.

7 0.2 mm .

Fig. 7. Mature larva of Nemka viduata (Pallas): Labium.

(although Janvier (1933) reports that two Chilean species: Dimorphomutilla lunulata
(Spinola 1851) and Neomutilla attenuata (Spinola 1851), have tridentate mandibles);
(g) maxillae with a few lateral setae and mesal margin spinulose; (h) maxillary palpi
wider than high, and (i) galeae wider than long, with two apical sensilla.

However, the following character states are only shared by some of the mature
larvae described and may, therefore, be important at the subfamiliar, tribal, generic or
specific level (Table 1): (a) integument: with setae (Mutillinae + Myrmosinae + Pseu-
domethoca Ashmead + D. scaevola)/without setae (Sphaeropthalma Blake + Odon-
tophotopsis Viereck + D. chiron); (b) anal segment: rounded above and below the
transverse anal slit (Mutillinae (a character not addressed by Grandi (1961) in his
description of S. rufipes) + Sphaeropthalma + Pseudomethoca + D. scaevola)/
abdominal segment elongate conically, produced above the anus (Myrmosinae + D.
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chiron); (c) spiracles: with atrium lined with ridges (Mutillinae (a character not men-
tioned by Grandi (1961) for S. rufipes) + Myrmosinae + D. chiron + Pseudomethoca)/
unarmed (Sphaeropthalma + Odontophotopsis + D. scaevola); (d) subatrium: elon-
gate (Mutillinae (character not mentioned by Grandi (1961) for S. rufipes) + Sphae-
ropthalminae)/not differentiated (Myrmosinae); (e) parietal bands: present
(Sphaeropthalma + Odontophotopsis + Nemka Lelej + Dasymutilla Ashmead)/absent
(Myrmosinae + Simicromyrme Thomson + Pseudomethoca); (f) antennal orbits: lo-
cated below middle of head (Mutillinae + Sphaeropthalminae)/located on middle, or
above the middle, of the head (Myrmosinae); (g) frontoclypeal suture: distinct (Myr-
mosinae + Sphaeropthalma + Pseudomethoca + D. chiron + Smicromyrme)/indistinct
(N. viduata + D. scaevola); (h) mandible: with basal tooth smallest (Mutillinae +
Sphaeropthalminae)/with four apical teeth of about equal size (Myrmosinae); (i) max-
illary palpi: with four apical sensilla (Mutillinae + Myrmosinae + Sphaeropthalma +
Pseudomethoca + D. chiron)/with three apical sensilla (D. Scaevola + Odontopho-
topsis); (j) labium: with eight apical setae (Nemka + Sphaeropthalma)/with a greater
number of apical setae (Myrmosinae + Smicromyrme + Dasymutilla + Pseudo-
methoca), and (k) labium: with two apical papillae (Nemka) without apical papillae
(Smicromyrme + Myrmosinae + Sphaeropthalminae).

Unlike the other described species of Smicromyrmini (S. rufipes), N. viduata ex-
hibits the followings traits: (a) head with parietal bands; (b) frontoclypeal suture in-
distinct and (c) labium with eight apical setae, and two apical papillae. Mature larvae
of Nemka would be characterized by displaying two apical papillae on labium.

Acknowledgments

We thank Allan Hook (St. Edward’s University, Austin, TX), Donald G. Manley (Pee Dee
Research Education Center, Clemson University, Florence, SC), and James P. Pitts (Depart-
ment of Biology, Utah State University, Logan, UT) for their observations and critical reading of
the manuscript. Guido Pagliano (Museo Regionale Scieze Natur. Torino, ltaly) corroborated the
determination of the parasitoid. Financial support for this paper was provided from the Junta de
Castilla y Ledn, project SA 18/96, and Fundacion Entomoldgica “Torres-Sala”.

References Cited

Brothers, D. J. 1972. Biology and immature stages of Pseudomethoca f. frigida, with notes on
other species (Hymenoptera: Mutillidae). Univ. Kansas Sci. Bull. 50: 1-38.
1975. Phylogeny and Classification of the aculeate Hymenoptera, with special reference to
Mutillidae. Univ. Kansas Sci. Bull. 50: 483-648.
1978. Biology and immature stages of Myrmosula parvula (Hymenoptera: Mutillidae). J. Kan-
sas Entomol. Soc. 51(4): 698-710.
1999. Phylogeny and evolution of wasps, ants, and bees (Hymenopters, Chrysidoidea,
Vespoidea and Apoidea). Zool Scr. 233-249.
Crévecoeur, A. 1930. Recherches biologiques sur Smicromyrme (Mutilla) rufipes F. Bull. Annls
Soc. r. ent. Belg. 70: 271-284.
Clausen, C. P. 1940. Entomophagous insects. New York-London: McGraw-Hill Co.
Evans, H. E. 1987. Order Hymenoptera, Pp. 597-710, In F. W. Stehr (ed.). Inmature Insects.
Kendall/Hunt, Publishing Co., Dubuque, IA.
Grandi, G. 1961. Studi di un entomologo sugli Imenotteri Superiori. Boll. Ist. Ent. Univ. Bologna
25: i-xvi, 397-400.
Hook, A. and H. Evans. 1991. Prey and Parasites of Cerceris fumipennis (Hymenoptera:

$S9008 981] BIA Z0-/0-GZ0Z 18 /woo Alojoeignd-poid-swid-yewssiem-pd-awiid//:sdny wol) papeojumo(



510 J. Entomol. Sci. Vol. 38, No. 4 (2003)

Sphecidae) from Central Texas, with Description of the Larva of Dasymutilla scaevola (Hy-
menoptera: Mutillidae). J. Kansas Entomol. Soc. 64(3): 257-264.

Janvier, H. 1933. Etude biologigue de quelques Hyménopteres du Chili. Ann. Sci. Nat. Zool. 16:
210-356.

Lloyd, L. 1916. Report on the investigation into the bionomics of Glossina morsitans in Northern
Rhodesia, 1915. Bull. Ent. Res. 7: 67-79.

Maréchal, P. 1930. Sur trois hyménoptéres se développant dans un cocon en mosaique.
(Supplement). Mém. Soc. r. ent. Belg. 23: 13-23.

Melo, G. 1999. Phylogenetic relationships and classification of the major lineages of Apoidea
(Hymenoptera), with emphasis on the crabronid wasps. Natural History Museum of the
University of Kansas 14: 1-55.

Pitts, J. P. and R. W. Matthews. 2000. Description of the larva of Sphaeropthalma pensyl-
vanica (Lepeletier) (Hymenoptera: Mutillidae: Sphaeropthalminae). J. Entomol. Sci. 35: 334-
337.

Pitts, J. P. and F. D. Parker. 2003. Description of the female and larval stage of Odontopho-
topsis succinea Viereck (Hymenoptera: Mutillidae), with new synonymy and notes. Zootaxa
137: 1-10.

Seyrig, A. 1936. Un mutillide parasite d’un Lépidoptere: Stenomuitilla freyi. Livre Jubilaire de
M.E. L. Bouvier, Paris.

$S9008 981] BIA Z0-/0-GZ0Z 18 /woo Alojoeignd-poid-swid-yewssiem-pd-awiid//:sdny wol) papeojumo(





