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Ultrastructure of the Male Terminalia of Cochliomyia
hominivorax and C. macellaria
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Departamento de Parasitologia, Instituto de Ciéncias Biolégicas da Universidade Federal de Minas Gerais,
Caixa Postal 486, 31270-901 Belo Horizonte, MG, Brasil

Cochliomyia hominivorax and C. macellaria are species that cause primary and secondary myiasis,
respectively, of medical and veterinary importance in the New World The male terminalia of both
insects show morphological differences that are now described from scanning electron microscope

(SEM) observations.
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The screwworms, Cochliomyia hominivorax
(Coquerel) and C. macellaria (Fabricius), are in-
digenous flies of the New World (James 1970). C.
hominivorax was introduced into the Old World,
in Libya (Gabaj et al. 1989) but has recently been
eradicated (Lindquist et al. 1992).

C. rominivorax is responsible for primary cu-
tancous mylasis in mammals, including man,
causing the severe economic loss in livestock in
the Neotropical Region. C. macellaria causcs sec-
ondary myiasis in the same hosts (Snow et al. 1981,
Miller 1982, Baumgartner & Greenberg 1983,
Guimaries et al. 1983).

The male terminalia of both species of screw-
worm flics was described under light microscope
(LM) ( Cushing & Patton 1933, Laake et al. 1936,
Mazza & Jorg 1939, James 1947, Hall 1948, Gui-
maraes ¢t al. 1983). In C. hominivorax, different
strains show small morphological distinctions in
the male genitalia (Baumgartner & Greenberg
1983).

Using SEM, physical changes caused by mat-
ing have been observed in the male genitalia of C
hominivorax (Gagné & Peterson 1982). Ultrastruc-
tural descriptions of the aedeagat apodeme of C.
hominivorax has been used to determine the fly’s
age (Ellison & Hampton 1982). Richardson et al.
(1982a) reported genetic diversity in populations
of C. homonivorax by means of caryotypic studics,
which were associated with ultrastructural differ-
ences in the male genitalia. Continuing the stud-
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1es of Leite and Guevara (1993), the male termi-
nalia of C. hominivorax and C. macellaria are
described herein based on tridimention observa-
tions.

MATERIALS AND METHODS

The third instar larvae of C. hominivorax and
C. macellaria were collected from the field, in Be-
lo Horizonte, Minas Gerais, Brazil (19° 55 S, 43°
56" W, alt. 852 m) and adult specimens were rea-
red in the laboratory (Guevara 1986). The termi-
naha dissected from virgin males of the flies were
processed for SEM, based on the method described
by Leite and Williams (1988). The specimens were
dnied at room temperature, submitted to critical
point drying, spattered with gold, and studied by
scanning electron microscopy. The nomenclature
of the male terminalia is that of McAlpine (1981).

RESULTS
Cochliomyia hominivorax

The elements of the male terminalia are par-
tially 1ilustrated in Fig. 1. The aedeagus is arched
and formed by a solid basiphallus and a2 ornamented
distiphallus. The latter bears internally two forcep-
like arms from the basiphallus (Fig. 2), and, later-
ally, the distiphallus has a rigid plate, the dorso-
lateral process, wrinkled internally and recurved
inward at the dorso-mediate region (Fig. 3). The
acrophallus has a tongue-like membranous struc-
ture {Figs 3-6), which enters the dorsal anterior
union of the distiphallus arms and is situated be-
tween the two lateral plates. At the apex, the acro-
phallus 1s recurved ventrally and passes between
two pointed spine-like processes. The ventrolat-
cral process (Figs 4, 5, 7) has several strong thorn-
like spines, and a free anterior end with an open-
ing, the terminal gonopore (Fig. 8). The epiphallus
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Scanning electron micrographs of' the male terminalia of Cochliomyia hominvorax. Fig. 1: posterior end of the insect showing partially
the terminalia, dorsal terminal view. Fig, 2; distiphallus, dorsal view. Fig. 3: dorsolateral process. dorsal Jateral view. I1g 4: ventrolat-
eral process. dorsal lateral view. Fig. 5. anterior end of the distiphattus. lateral view. I'ig. 6: acrophallus, dorsal view. Bar - pm,
Abbreviations: a - aedeagus., b - sustylus, ¢ - cercus, d - epandrium. ¢ - acrophallus. [ - dorsolateral process, g - ventrolateral provess.
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Scanning electron micrographs of the male terminahia of Cochliomyia honunivorax. Fig. 7: ventrolateral process, ventral view, Fig. R:
gonopore (arrowed). Ing. 90 epiphallus, dorsal view. Fig. 10: paramere with arrowed spines. basiphallus (asterisked) and gonopod
(circled)., antertor view. Fig. L1: spines on paramere (arrowed). Fig 12: gonopod, anterior view. Fig. 13: sctae of the gonopod. Fig.14:
surstvlus (asterisked) and cercus (arrowed). Bar - pm.
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1s slender and distally pointed (Fig. 9). The  with short small spines (Fig. 11). The plate-like
paramere (Fig. 10) bears a strong gonocoxite, with  gonopod bears 6-10 short and long sctae and a
long and pointed spines and a twisted gonostylus  subapical groove (Figs 12-13). The robust surstylus

e 16

Scanmng electron micrographs of the male terminalia of Cochliomyia macellaria. Fip. 15: distiphallus, dorsal view. Fig. 16: anterior
end of the distiphallus, lateral view. Fig. 17: idem, dorsal lateral view. Fig. 18: idem, lateral anterior view. Fig. 19: acrophallus (arrowed)
and ventrolateral process (asterisked), dorsal view. Fig. 20: epiphallus (arrowed) and paramere (asterisked). Fig. 21: gonostylus, ante-
rior view. Bar = um.
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Scanning clectron micrographs of the male terminalia of Cochliomyia maceliaria. Fig. 22: gonostylus, lateral face (arrowed) and
internal face (astenisked). Fig. 23: gonocoxite showing short spines (arrowed) and big scta (asterisked). Fig. 24: gonopod, lateral view.
Fig. 25: surstylus (asterisked) and cercus (arrowed), lateral view. Fig 26: cerci, dorsal view. Bar - um.

(Fig. 14) 1s spatulate and a slightly recurved dis-
tally. The broad short cerci (Fig. 14) arc united at
the basc and separated distally by two small apically
acuminate arms,

Cochliomyia macellaria

The aedeagus bears a strong basiphallus and
an ornamcnied distiphallus (Fig. 15) formed by
two forcep-like arms from the basiphallus. The
dorsolateral process of the distiphallus is arched
dorsally and fused antcriorly. The acrophallus has
a membranc-like structure, beret-shaped (Figs 16
-19), situated dorso-terminally on the lateral plates:
its antcrior end is free and its posterior end pen-
ctrates the distiphallus. The ventrolateral process
(Figs 16-19) has a few strong spines, and a long
terminal projection. The terminal gonopore, at the
apex of the terminal projection, could not be ex-
amined because it was not open. The epiphallus
(F1g. 20) 1s broad and apically slender. The para-
mere (F1g. 20) shows a stout gonocoxite with large
setac and scveral spines (Fig. 23), and a gonostylus
with spines and a latero-apical fold (Figs 21-22).
The gonopod has four setae and a asymmetric

groove (Fig. 24). The surstylus is robust and
slightly twisted at the anterior end (Fig. 25). The
long cerci, united at the base, arc separated dis-
tally by two long arms (Figs 25-26).

DISCUSSION

The taxonomic distinctions between adults of
(. hominivorax and C. macellaria are mainly based
on descriptions of the male and female terminalia
(Cushing & Patton 1933). By LM, the morpho-
logical differences between the two species of
screwworms can be particularly identified: in C.
hominivorax, the aedeagus supports an acrophallus
with a ventrolateral process showing a short pro-
jection, the gonopod bears many sctae and the cerci
show short arms whereas C. macellaria has a ven-
trolateral process with a long terminal projection,
the gonopod with a small number of the setac and
the cercus with long arms (Cushing & Patton 1933,
Mazza & Jorg 1939, James 1947, Guimaries et al.
1983, Shewell 1987). In . hominivorax, from
different strains, small variations in the male geni-
tal morphology were found. under LM, in the epi-
phallus angle, in the forms of the distal end of the
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aedeagus, paramere and apodeme (Braumgartner
& Greenberg 1983). Indeed, the forms and lengths
of the apodemes and distal end of the aedeagus
show distinctions, but the slight differences
admited and drawn by the same authors, for the
other genital elements, are very difficult to define
at optical level.

Based on SEM, Richardson et al. (1982a) sup-
piemented their studies concerning nine genetic
types of (. hominivorax populations, and con-
cluded that four types had structural differences in
the male genitalia. The four types have characters
that are not seen in C. hominivorax from Belo Ho-
rizonte: type 009 (factory-reared sirain, from Arn-
zona and New Mexico) shows more short setae on
the gonopod, and the paramere with a fold and a
pointed apex. Such folds, although in different po-
sitiens, and a pointed apex were also observed in
the other reared flies: type A (from New Mexico,
Arizona and Califormia), type B ( from New Mexico
and California) and type F (from New Mexico).

The ultrastructural diferences in the epiphallus,
gonopore and paramere of C. hominivorax caused
by attempts to mate or after mating, have been
reported {Gagne & Peterson 1982). The genitalia
of the male from Florida that had mated is similar
to that seen in the present work because it has
seven setac on the gonopod and a fold on the
paramere. Thus last characteristic was also observed
in mated specimens from Mexico.

The position of the epiphallus angle represents
a caracter of distinction between C. hominivorax
strains (Baumgartner & Greenberg 1983), signi-
fies changes in the mated or unmated flies (Gagné
& Peterson 1982), and may be a consequence of
injury caused during handling or preparation of
the terminalia. The results published by Gagné and
Peterson (1982) were considered ambiguous by
Richardson et al. (1982b). The latter compared the
genitalia type F, with 1-day-old (corresponding
unmated fly) and that of genitalia type B, with 8-
day-old (from mated fly), and these were similar
to that of the mated male and unmated male, re-
spectively, as described by Gagné and Peterson
(1982).

The thorn-like spines on the ventrolateral pro-
cess described herein do not differ from those fig-
ured by Gagne and Peterson (1982). The short spi-
nes on the paramere are perhaps visible in figure
B, published by Richardson et al. (1982b).

Although the differences between the termi-
naha of the C. hominivorax and C. macellaria are
easily identifed under LM, such differences added
to the others described in this work, based on tri-
dimensional study, represent a more realistic and
detailed description of these two important Calli-
phondae, and may contribute towards an improve-
ment 1n morphological knowledge of screwworms.
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