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New Species and Revision of Myrmosicarius (Diptera: Phoridac)
that Parasitize Leaf-cutter Ants (Hymenoptera: Formicidae)
by
R. Henry L. Disney', Luciana Elizalde” & Patricia J. Folgarait®
ABSTRACT

The genus Myrmosicarius Borgmcicr is revised. M. brandaoi n. sp., M.
cristobalensis n. sp., M. gonzalezae n. sp. and M. longipapis n. sp. from Argen-
tina. with M. cristobalensis from Paraguay also, are described. M. diabolicus
is 5}11nn}'mizcd with M. crudelis and M. cuspidatus is synonymized with M.
catharinensis. A new key to the females is provided and new host records
reported.

Keywords: new specics, revision, Myrmaosicarius, Phoridac, parasitic fly,
leaf-curtter ant.

INTRODUCTION

The larvac of most species of the genus Myrmosicarius Borgmeicr parasitize
leaf-cutter ants (Myrmicinac), with one specics being also recorded over Sole-
nopsis (fircants) and onc beingassociated with the army ant Labidus praedator
(Ecitoninac) (Borgmeier 1929). Our knowledge of the genus is largely based
on females procured while observed pursuing or attacking ants. The females
of a Myrmasicarius species have even been observed flying backwards when
pursuing their ant hosts (Feener & Brown, cited by Orr e# al. 1997).

The females of the genus are readily recognized by the front tarsus being.
reduced totwo segmentsonly (e.g. Fig. 2), the sternite ofabdominal segment 6

segments 7 and 8 (c.g, Figs. 4,9, 13, 14, 22 and 34). Dacnophora Borgmeicr
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Under the supervision of PF, collections by LE in Argentina and Paraguay
produced numerous specimens of this genus associated with leaf-cutter
ants.

The Neotropical species were last keyed by Borgmeier (1931) with an
addition by Borgmeier & Prado (1975). The single Nearctic species was
covered by Borgmeier (1963). However, when using these publications, the
identifications of the species collected proved to be problematical. When
samples were examined by RHLD, these collections were found to include
undescribed species and they further revealed the need for a revised key, as
the diagnostic measurements and ratios employed by Borgmeier were found
to be more variable than he had supposed. This variation seems to be partly
a funcrion of a variation in size, which may be due to variation in the sizes
of their ant hosts.

Inourstudy the specimens were preserved in 70%alcohol and then mounted
on slides in Berlese Fluid (Disncy 2001). Through the cooperation of Dr.
Carlos Roberto Ferreira Brandio (Muscum de Zoologia, Universidade de
Sao Paulo, Brazil) (MZSP) Borgmeier's type series, preserved inalcohol, were
borrowed. The holotypes, and four lectotypes designated below, have been
mounted on slides (by RHLD). Without this we would have been unable
to assign the correct names to our newly collected specimens. For example,
we have split Borgmeier's M. grandicornis into three species. Furthermore, it
became apparent that Borgmeier's recorded measures often apply to a para-
type and differ from those we have recorded for the holotype or lectotype

of the same species that we have measured. We therefore provide the ranges
that we have recorded for each species. Borgmeier s;pncimmnmptuﬂmd
in alcohol and his descriptions were based examinations at low magnihic
tions, but with the detachment of a wing, and inmeﬂmnfmkg, a
examination at higher ﬁnﬁons.HnmthmdcuduﬂJ
ﬁm!m&nm Huhnh:mﬂnmmw ined oy in
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REVIEW OF SPECIES

The females of the specics are distinguished in the key below. The splitting
of M. grundicornis into three species and both M. infestans and M. gracilipes
into two specics means that carlier host records, other than those for the
holotypes and lectotypes of the original three species, require confirmation.,
The affinities of the new species are indicated in the ]u:]rs below.

Holotypes and most paratypes of the new specics have been deposited in
the Museum Bernardino Rivadavia, Buenos Aires, Argentina (MBR). Oth.
erwise duplicates have been deposited in the Muscum of Zoology, University
of Cambridge, Cambridge, England (MZUC) and in the collection of PJF,
at the Universidad Nacional de Quilmes. Ant specimens were also deposited
in the Muscum Bernardino Rivadavia as well as in PJF’s collection.

Myrmasicarius biarticulatus Borgmeier
Fig. 2

Myrmosicarius biarticulatus Borgmeier 1931: 225.

Female (Fig. 2). Front tarsus as Fig. 2. Ratio of length of fore tarsus to
that of the tibia 1.25 : 1. Ratio of basitarsus to last tarsal segment of front leg
(Fig. 2) is 1.24 : 1. Ratio of length of mid basitarsus to segments 2-3 is 1.2:
1. Ratio of length of hind tarsal segments 1-3 to tibia is 0.96 : 1. Wing length
1.83 mm. Costal index 0.38. Costal cilia 0.1 mm long.

Material examined: Holotype female, BRAZIL, Bom Retiro, Santa Cara-
rina, 22 October 1928, with Labidus pracdator, C. Prade (MZSP).

Recorded host. Labidus praedator.
Myrmosicarius brandaoi new species
Figs. 4-6
“The females exhibit an unusual variation in size thatcan be confusing when
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Figs. 1-3. Myrmosicaring females, details of tarsi Fig. 1. M. persecutor, antetior face of ranal segments 4

and 5 of hind |cg. Fig. 2. M. biarticalatus, postertor bace of front tarsus; Fig. 3. M. tansipennis, antenior
face of hind basitanus. (Scale bars = 0.1 mm)

brown in distal two thirds and as Fig. 6. Proboscis straw yellow and as Fig. 6.

Thorax brown, with three st rong bristles on notopleuron. Anterior scutellars

reduced to minute hairs or absent. Abdominal tergites dark brown. Venter

brown with short hairs on segment 6 only. Ovipositor tube as Fig. 4. Legs
essentially seraw yellow bue hind femur and tibia in part tinged brown, Ratio

of length of fore tarsus to that of the tibia 0.63-0.84 : 1. Ratio of basitarsus to
lasttarsal segment of fron legis 0.48-0.58 : 1. Ratiooflengeh of mid basitarsus

to segments 2-3 is 1.04-1.36 : 1, Ratio of length of hind rarsal segments 1-3

to tibia is 0.99-1.16 : 1. Wing length 1.21-2.05 mm. Costal index 0.26-0.3.
Costal ratios 6.2-15.3 : 1.6-3 : 1, The wide variation reflects the face thac h
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Male (Figs. 36-37). Head similar to female, excepr anterior ocellus only
about 0.04 mm in diameter and antenna as Fig, 37. Thorax similar to female.
Abdominal tergites dark brown with short fine hairs. Venter brownish grey

with a few minute hairs on segments 3-6. Hypopygium largely brown, apart
from the almost white anal tube, and as Fig. 36. Legs colored as female but

generally more slender. All five segments of front tarsus with a posterodorsal
hair palisade. The hind femur is about 4.3x as long as its greatest breadch and
its basnl fifth is suddenly narrowed by a dorsal deflection of its ventral margin.
Wings 1.3-1.7 mm long. Costal index 0.29-0.40. Costal ratios 7.9-13.0 : 1.8-
3.1: 1. Costal cilia 0.05-0.06 mm long. Otherwise it and haltere as female.

Material examined: Holotype female, ARGENTINA, Santiago del Es-
tero, near Brea Pozo, March 2002, over Arta vollenweideri, L. Elizalde and
P. Folgarait (MBR). Paratypes, 1 female as holotype (MZUC); 2 females,
Parque Nacional Pilcomayo, Formosa [-25.1187 §, -58.1675 W], 9 June
2004, collected over A. vollenweideri at nighe, L. Elizalde (MBR, MZUC);
| female, Las Marias (INTA), Santiago del Estero [-28.0344 S, -64.2930
W], 23 Octrober 2004, over Atta saltensis, L. Elizalde (MZUC); 4 females,
Parque Nacional Chaco [-26.8638 §, -59.6245 W |, October 2003, over A.
vollenweideri, L. Elizalde (MBR, MZUC). 4 females, from mixed localities
of Parque Nacional Pilcomayo, Formosa, and Mercedes, Corrientes), 2004,
over A. vollemweideri, L. Elizalde (MBR, MZUC).

Additional specimens examined by LE only (and not designated as para-
types): ARGENTINA, 6 females, Reserva Natural Formosa, Formosa provinee
(-24.3161 S, -61.8050 W], 3 October 2004, over Atta saltensis at night, L.
Elizalde; 25 females, same locality, 5 and 6 October 2004, some at night over
A. vollemweideri, L. Elizalde; 4 females, Campo Bandcra, Formosa province
[-24.0091 S, -61.8718 W], January 2004, over A. vollenweideri, L. Elizalde;
4 females, San Cristobal, Santa Fe province [- m;s.-ﬂ.tmwg
mdemhum over A. vollenweideri, L. Elizalde; 4 fen des
A os (30 km NW Emm M:rmdﬂj.«t:mm rovince
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-60.3198 W, 11 December 2004, over A. vollemweideri, L. Elizalde: 10 fe.
males, same locality, 6 December 2004, over A. saltensis, L. Elizalde.

Etymology: Thespeciesisnamedafter Dr. Carlos Roberto Ferreira Brandio
(Museum de Zoologia, Universidade de Sio Paulo, Brazil) who arranged the
loan of the type specimens of Borgmeier’s species, and allowed RHLD to
remount them on slides.

Recorded hosts. Arta saltensis and A. vollemweideri.

Field obscrvations. This species was found over the nests and the foraging
trails of Atta vollemweideri and A. saltensis. They fly very fast along the forag-
ing trails scarching for suitable hosts, periodically pausing for some seconds
to rest on leaves or sticks at the sides of the trails. Sometimes, after flying for
awhile, they rest for a longer time, berween one to several minutes. Oviposi-
tion attempts occur during flight. They last less than a second and are aimed
at the lateral area of the ant’s head, probably at the insertion of a mandible.
Victims may be carrying a leaf or not.

Ants under attack generally cease walking and curve the abdomen ven-
trally, berween the hind legs. They remain still with the head in a downward
position. This behavior is very frequently displayed by the ants after being
attacked by any of the species of Myrmosicarius. Some ants that are next to a
victim, if not carryinga load, mayapproach and rouch her with theirantennae.
Ants that detect approaching flies try to carch them with their mandibles.
In fact, groups of ants may remain with their mandibles extended for several

minutes after a phorid has attacked a nearby ant. When under attack, work-
ers riding on leaves carried by ants, called hitchhikers, are commonly scen
on the foraging trails of A. vollenweideri, but infrequently with A. saltensis.
This behavior was demonstrated to be a defensive mpnnuminﬂm
(Feener & Moss 1990). :
thmdmm“uﬂmchmmmﬁth iz
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Myrmosicarins catharinensis Bo rgmeier
Figs. 7-9

Myrmasicarius catharinensis Borgmeier 1928: 124,

Myrmosicarius msp:'d.lms Borgmeier 1928: 124. Syn. nov.

We have discovered no consistent differences between M. catharinensis
and M. cuspidatus. The two holotypes represent different extremes of the
variation evident in the large series of tresh specimens we have examined.
For example the wing length of the holotype of M. cuspidarus is the largest
measured but that of the holotype of M. catharinensis is near the lower end of
the range of variation. It scems that Borgmeier separated the supposedly two
species mainly on the basis of their different host ants. We therefore propose
that M. cuspidatus is a junior synonym of Myrmosicarius catharinensis, asit is
described lower on the same page than the latter species.

The males A and B are both candidates for being this species (see be-
low).

Female (Figs. 7-9). Antenna as Fig. 8. Palp as Fig. 7. Ovipositor as Fig. 9.
Ratio of length of fore tarsus to that of the ribia 1.1 : 1. Ratio of basitarsus to
last tarsal segment of front leg is 0.70 : 1. Rario of length of mid basitarsus
to segments 2-3 is 0.8-0.91 : 1. Ratio of length of hind rarsal segments 1-3
to tibia is 0.85-0.93 : 1. Wing length 1.19-1.60 mm. Costal index 0.31-0.32.
Costal ratios 5.4-6.2 : 1.1-1.7 : 1. Costal cilia 0.04-0.07 mm long.

Material examined: Holotype female, BRAZIL, Bom Retiro, Santa Cata-
rina, 28 November 1927, with Acromyrmex sp., C. Prade (MZSP). Holotype
female of M. cuspidatus, Brazil, Perropolis, March 1926, with dcromyrmex
niger (= muticinodus), C. Prade (MZSP). 1 female, Brazil, Tocantins, Tupi-
ratins, 7 January 2001, with At sexdens, M. Braganga (MZUCY); 1 female,
ARGENTINA, Parque Nacional Chaco [-26.36335,-59.6245 W], Octo-
hﬂ‘MﬂmW&@MLM(ﬂB&L#MW 5

mmm Palmar, Entre Rios [-31.8527 S, -58.3029 W], m wber
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Figs. 7- 9. Myrmasicarius catharinensis temale. Fig. 7. Left palp from above: Fig. 8. Left antcnna; Fig. 9.
Left face of rear of abdominal segment 5, scgment 6 and ovipesitor tubs. (Scale bars = 0.1 mm)

7 females, Magdalena, Bucnos Aires [-35.1384 S, -57.3952 W), 11 December
2004, over Ac. heyeri, L. Elizalde (MBR, MZUC); |

Additional specimens examined by LE only (and not ﬂ ,,?- |

types): ARGENTINA; 2 females, Rio Pilcomayo

1, Santa Fe provincel-30.2( 38.-61.1506 W1. 18

-
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over Ae. beyeri, L. Elizlade; 2 females, La Plata, Buenos Aires province, March
2002, over Ac. beyers, L. Elizalde; 2 females, Hudson, Buenos Aires province
[-:34.7710 S, -58.1329 W], Scprember 2003, over Ae. lundii. 1. Elizalde; 4
females, Reserva “El Destino”, Magdalena, Buenos Aires province [-35.13848,
-57.3952 W |, 10 December 2004, over Ar. ambiguus, 1. Elizalde: 2 females:,
same previous locality, 13 December 2004, over Ae. lundii. 1. Elizalde: 15
females, Estancia Tatay, Carmen de Areco, Buenos Aires province [-34.3278
S,-59.8975 W |, March 2004, over Ae. lundii, L. Elizalde: 10 females, Parque
Nacional El Palmar, Entre Rios province [-31.8527S,-58.3029 W ], November
2004, over Ac. ambiguus, L. Elizalde.
Recorded hosts. Acromyrmex ambiguus, Ac. crassispinus, Ac. heyeri, Ac. bis-
pidus, Ac. lobicornis, Ac. lundii, A. niger, A. subtevraneus and Atta sexdens.
Field observations. Females were collected flying along the foraging trails

and over the nestentrancesof doromyrmexambiguus, Ac. crassispinus, Ae. beyeri
and Ac. lundsi. In addition, they approached Ac. crassispinus and Ac. heyeri
that were repairing their nests as well as Ae. fundii while in places where they
cut leaves their foraging areas. They sometimes flew backwards when pursu-
ing ants. They oviposited in the anterior part of the head, under the clypeus,
after landing for a few seconds. Victimized ants included both those with
and without a load. Some of them, immediarcly after being attacked, ceased
walking and curved the gaster ventrally. Others continued walking without
showing any particular responsc to the attack. Some ants near a victim of an
artack, rouched the latter with their mandibles and antennac or remained still
with the jaws directed upwards. In fact, when a phorid was flying over a trail

it was common to se¢ ants with their mandibles open and the head pointing
upwards as they tried to catch the fly. Hitchhikers were common on the ant

loads when M. catharinensis was present.

Figs 1012, 141543
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1. Frons, with bristles represented by their basal sockets only; Fig. 12. Lef antenna. (Scale bars =
0.1 mm)

top but humerus and notopleuron are straw yellow. Pleural regions with a
portions of propleuron and mesopleuron also straw yellow. With only two

strong bristles on notopleuron. Anterior scutellars about as strong as hairs :
= in middle of scutum. Mwmmmmmm =
* few minute hairs on Euﬂnmlmmhﬁsm
6 (Fig. 14). Terminalia as Figs 14-15. Legs essent _' |
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being longer than costal cilia of section 1. Veins g grey and membrane very

lighely ringed grey. Halvere brown.
Male (Fig. 43). Frons brown with 48-56 hairs. Bristle arrangement simi-

lar to Fig. 11. Postpedicels yellowish brown, ovoid, 0.17-0.18mm long and
0.13-0.14 mm maximum breadch. Palps straw yellow with five shore bristles.
Proboscis paler. Thorax similar to female. Abdominal tergites dark brown
with small hairs. Venter yellowish brown with minute hairs below segments
2-6. Hypopygium brown, with a straw yellow anal tube, and as Fig. 43. Legs
essentially pale straw yellow bue hind femur with a brown tip. Front tarsus
with a posterodorsal hair palisade on all five segments and segment 5 a lirele
longer than 4. Wing length 1.4 mm. Costal index 0.30-0.31. Costal ratios 7.8 :
1.9:: 1. Costal cilia 0.07 mm long. Otherwise it and haltere similar to female.
Material examined: Holotype female, ARGENTINA, San Cristobal, Santa
Fe[-30.2073S,-61.1506 W |, 28 April 2004, over Acromyrmex fracticornis, ..
Elizalde (MBR). Paratypes, 2 females, as holotype except 20 November 2004,
L. Elizalde (MBR, MZUC); 1 female, Parque Nacional Chaco [-26.8638 S,
-59.6245 W), 15 May 2004, over Ac. subterraneus, L. Elizalde (MZUC); 1
female, same locality, 17 May 2004, over Ae. lundii, L. Elizalde (MZUC);
| male, 2 females, Reserva Narural Formosa [-24.3161 S, -61.8050 W1, 4
October 2004, over Ac. hispidus, L. Elizalde (MBR, MZUC); 7 females, the
same locality, October 2004, over Ac. striarus, L. Elizalde (MBR, MZUC); |
female, Mercedes, Corrientes [-29.1526 S, -57.9906 W], 31 October 2004,
over Ac. heyeri, L. Elizalde (MZUC). 1 female, BRAZIL, Tocantins, Porto
Nacional, 8 May 2005, with Acromyrmex sp., C. A. Nogueira (MZUC). 2
females, PARAGUAY, Benjamin Aceval, Presidente Hayes department [-
25.0389 8, -57.5472 W, 16 January 2004, over Ac. fracticornis, L. Elizalde
(MBR, MZUC). .
Additional specimens examined by LEonl'r{mdnnt

.W] ARGENTINA, 8 females, Reserva Hunutl
e [-24.3161 S,,- 61.8050 W], 5 October 2004, ov
J I’,_'.'_. ; * RS a!: :. m* :ﬁ . L -.t
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Field obscrvations. The behavioral observations of this specics were made
over all six of the recorded hosts. Both sexes were collected flyingalong forag-
ing trails and nest entrances. Females oviposited rapidly, aimingar the end of
the host's gaster. They pursued walking ants for up to 50 em before starting
to pursuc another host. They rarely rested while searching for ants prior to
oviposition. When present on the foraging trails of Ac. lobicornis and Ae.
lundii these ants carried hitchhikers, and exhibired a defensive posture with
their mandibles opened and directed upwards in attemprs ac carching a fly,

Myrmaosicarius crudelis Borgmeier

Figs. 16-19

Myrmosicarius crudelis Borgmeier 1928: 123,

Myrmosicarius diabolicus Borgmeier 1931: 222. Syn. nov.

We have designated a slide mounted female as the lectotype of M. dia-
bolicus. The supposed differences berween M. arudelis and M. diabolicus are
found to lie within the ranges of variation given below. We have concluded
that M. diabolicus is a synonym of M. crudelis.

Female (Figs. 16-19). Frons as Fig. 16, The anterior ocellus is at most
0.03mm in diameter. Antenna as Fig. 18. Proboscis and palp as Fig. 17. Ovi-
positor as Fig, 19. Ratio of length of fore tarsus to that of the ribia 0.85-0.94
: 1. Ratio of basitarsus to last tarsal segment of front leg is 0.50-0.63 : 1. Ratio
of length of mid basitarsus to segments 2-3 is 1.08-1.24 : 1. Ratio of length
of hind tarsal segments 1-3 to tibia is 0.98-1.04 : 1. Wing length 1.02-1.09
mm. Costal index 0.30-0.33. Costal ratios 4.1-6.7 : 1.2-2.0 : 1. Costal cilia
0.04-0.05 mm long. .

Marerial examined: Holotype female, BRAZIL, Bom Retiro, Santa Ca-
tarina, with Atta sexdens, 1927, C. Prade (MZSP). Holotype female of M.
diabolicus, Brazil, Bom Retiro, Sta. Catarina, 29 Auguse 1927, wit
crassispinus L. Elizalde (MBR. M -
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Figr. 16-19. Ayramosicuartus crudelis female. Fig, 16. Frons, with bristles repeesented b | :
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mandibles and reached outin atctempts at carching the fly. The only specimen
collected over Ac. lundii, was approaching ants in the refuse pile, which were
transporting debris, but no oviposition attempt was observed.

Myrmosicarius gonzalezae new species
Figs. 20-22

Female (Figs. 20-22). Eyes with lowermost ommatidia 0.025-0.030 mm
in diameter but uppermost ones at most 0.02 mm. Anterior ocellus about
0.05-0.06 mm in diameter. Frons brown with 22-46 hairs. Bristles arranged as
Fig. 11 excepr the antials arc a litele further from eye margin. Antennabrown
and as Fig. 20. Palp brown in distal two thirds and as Fig. 21. Proboscis straw
yellowandasFig. 21. Thoraxbrown, with three strongbristles on notopleuron
(but sometimes the middle one is reduced, on one side at least). Anterior
scutellars are hairs subequal to those in middle of scutum. Abdominal tergites
dark brown. Venter brown with small hairs on segments 2-5 and increasingly
larger ones to the rear of 6 (Fig 22). Ovipositor tube as Fig. 22. Legs yellowish
brown with the hind femur and tibia being most extensively brown. Ratio of
length of fore tarsus to that of the tibia 0.91-1.03: 1. Ratio of basitarsus to last
tarsal segment of front leg is 0.49-0.58 : 1. Ratio of length of mid basitarsus
to segments 2-3 is 1.03-1.35 : 1. Ratio of length of hind tarsal segments 1-3
to tibiais 1.03-1.11 : 1. Wing length 1.38-1.71 mm. Costal index 0.27-0.31.
Costal ratios 8.2-14.0 : 2.2-3.1 : 1. The wide variation reflects the fact that
sometimes veins 2 and 3 are so closcly approximated that the space berween
the two branches of the fork tends to be occluded (in the extreme vein 3 may
appear to be unforked).Costal cilia 0.04-0.06 mm long. Vein Sc fades awayas
itapproaches vein 1. No hair at base of vein 3. Axillary ridge with 3-5 bristles,
the outermost one being longer than costal cilia of section 1. Veins yellowish
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Etymology: The species is named after Lic. Constanza Gonzales Campero
in acknowledgement of her support to this project of LE in the hield.

Recorded host, Atta vollenmwveideri.

Ficld observations. Females were collected over the toraging trails of Arra
vollemweideri, both by day and at night, and over attacked ants that were not
carrying leaffragments. Some Hew backwards while pu rsuingants. Once, when
a nest was releasing alates, females attacked workers close to the nest open-
ings from which the reproductives were emerging, but no attempr was made
to artack the alates. Ovipositions occurred at the back of the head, probably
into the foramen magnum. To oviposit, the phorid lands on the back of an
ant’s head and where it remains between a few seconds to a minute. The fly
oviposits by positioning ovipositing its body perpendicular to that of the ant.
Sometimes a fly was scen with its ovipositor stuck to the back of an ant’s head
when the latter was raised. Attacked ants ceased walkingand sometimes curved
their body ventrally for several seconds; while some nearby ants sometimes
touched the victim with their mandibles or exhibited the defensive posture,
opening their raised jaws. Hitchhiker ants were observed in evidence when
this fly was present at the foraging trails when the flies attacked.

Myrmosicarius gracilipes Borgmeier
Figs. 23-25

Myrmosicarius gracilipes Borgmeier 1928: 123.

We have designated a slide mounted female as the lectotype of this species.
Female (Figs. 23-25). Antennaas Fig. 24. Proboscisand palpas Fig. 23. Ovipositor
as Fig. 25. Ratio of length of fore tarsus to that of the tibia 1.04-1.22 : 1. Ratio
of basitarsus to last tarsal segment of front leg is 0.51-0.64 : 1. Ratio of length
of mid basitarsus to segments 2-3 is 1.15-1.16 : 1. Ratio of length of hind carsal
segments 1-3 o tibia is 0.87-0.91 : 1, Wing length 1.30-1.54 mm. Costal index
 Material examined: Lectotype female, BRAZIL. Rio Negro (Parand), 13

‘ J-.'.Ei'I: I-i‘ = O
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Figs. 23-25. Myrmesicarins gracilpes female. Fig. 23. Proboscis and left palp; Fig. 24. Right antenna;
%ﬁ;ﬁhﬂmﬂmﬂwtw““ﬂw&; '
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26

27

28 29

Figs. 26-29. Myrmasicarins grandicornis. Figs. 26-28. Female; Fig 26, Lef face of ovipositor tube: Fig.
27, Proboscis and right palp; Fig, 28 Left antenna. Fig, 29, Male, left antenna. (Scale bars=0.1 mm)

this species. They are distinguished in the key below. 'Ihehulmwlmm at

male is described below. S
Female (Figs. 26-28 and 38). Antenna as Fig. 28. Proboscis and palp as

&ecﬂbhwl-lm lhﬁuafbﬁmmhngg&l cof | ont leg
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Material examined: Holotype female, BRAZIL, Raiz da Serra (Est. do Rio
de Janciro, August 1923, Rying over Atta sexdens, W. S. Bristowe (MZSP),
1 female, Tocantins, Tupiratins, Seprember 2000, with A. sexdens, M. Ro-
drigues (MZUC ); 2 females, same locality, 7 January 2001, with A. sexdens,
M. Braganga ( MZUC); 8 temales, Tocantins, Porto Nacional, October 2000,
6 December 2000, May 2002, October 2004, with A. sexdens, M. Braganga,
Z. C. Medeiros, C. A. Nogucira, M. Rodrigues, (MZUC); 11 females, R.J.,
Campos dos Goytacazes, 8 November 1994, 22 June, 1995, 16 August 1996,
17 June 1998, with A. sexdens rubropilosa, A. Tonhasca (MZUC); 1 male, 2
females, same locality, 8 July and 19 December 2004, with A. Leevigasa, C.
A. Nogucira (MZUC); 1 female, M. G., Vigosa, September 1999, with A.
bisphaerica, M. Braganga (MZUC); 6 males, 6 females, same locality, October
1999, with A. sexdens, M. Braganga (MZUC). 2 females, PARAGUAY, Asun-
cion Ciry, 21 January 2004, with A. sexdens, L. Elizalde (MBR, MZUC).

Recorded hosts. Previous studies report the hosts of this fly to include
Atta bisphaerica (Braganca er al. 2003), A. laevigata (Erthal et al. 1999) and
A. sexdens (Borgmeier 1929, Eidmann 1937, Prado 1976, Erthal ez 4. 1999,
Tonhasca er al. 2001). Fowler er al. (1995) reported it over A. sexdens on
cight different occasions; and it has been caught around the nest entrance
also (Disncy & Kistner 1998). Fowler & Schlictler (1997) report it atracking
a population of the subspecies A. sexdens rubropilosa, with a preference for
the smaller workers. Our new record is for A. sexdens.

Field observations. Following an oviposition attack an ant victim was
promptly groomed by several minor workers (Fowler & Schlitder 1997).
Tonhasca er al. (2001) reported that the presence of this fly causes 4. sexdens
workers toabandon their loads and to retreat to the nest. The flies hoverabove
dﬁlﬂliludin the nest’s refuse middens. The adule flies subseq uently emerge
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Myrmosicarius infestans Borgmeier
Fig. 13

Myrmosicarius infestans Borgmeier 1931: 223,

We have slide mounted five females from the type series and designared
one of them the lectotype; and a sixth from the type locality but collected
on a larer date.

Female (Fig. 13). Ovipositor as Fig. 13, Ratio of length of fore tarsus to
that of the ribia 0.87-1.00 : 1. Ratio of basitarsus to last tarsal segment of
front leg is 0.55-0.66 : 1. Ratio of length of mid basitarsus to scgments 2-3 is
1.05-1.20: 1. Rario of length of hind tarsal segments 1-3 to tibia is 1.00-1.10

: 1. Wing length 0.8-1.5 mm. Costal index 0.30-0.34. Costal ratios 5.0-6.5 -
1.5-2.0 : 1. Costal cilia 0.03-0.06 mm long.

Material examined: Lectotype female, BRAZIL, Iatiaya (Estagio Bio-
logica), 12 Seprember 1930, with Acromyrmex disciger, W.C. Zikan (MZSP).
4 paratypes as lectotype. 1 female, as lectotype except date was 16 September
1926.

Recorded hosts. Acromyrmex aspersus mesonotalis , Ac. disciger (Borgmeier,
1931) and Ae. subterraneus (Borgmeier, 1929, 1931).

Myrmosicarius longipalpis new species
Figs. 30-32

The males B and C are both candidates for being this species (see be-
low).

Female (Figs. 30-32). Eyes with lowermost ommatidia 0.015 mm in di-
ameter but uppermost ones at most 0.025 mm. Anterior ocellus about 0.035
mm in diameter. Frons brown with 52-84 hairs. Bristles arranged as Fi AL u!
Antenna light brown and as Fig. 30. Proboscis and palps as Fig. 31, by
ing pale straw yellow. Thorax brown, huau:demm;_,. ity of anter
bty o songhonnoopeon Arcor vl




Disney, RH.L et al — New Species and Revision of Myrmsesicaring ™

32

i

W”RMWM Fig. 30. Lef antenna; Fig. 31. Proboscis and lefe palp:
Fag, 32. Leh face of abdominal segments 4-6 mdudpmhwmhis:zhn- 0.1 mm)

0.55-0.80 : 1. Ratio of lengeh of mid basitarsus to segments 2-3 is 1.14-1.33
: 1. Ratio of length of hind tarsal segments 1-3 to tibia is 0.80-0.91 : 1. Wing

o |
i - " I
]

lengeh 1.24-1.44 mm. Costalindex 0.31-0.34. Coseal rasios 5.5-9.6 - 13-2.
1. Costal cilia 0.06-0.08 mm long, spproaches vei

i
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Additional specimens examined by LE only (and not designated as para-
types): ARGENTINA, 5 temales, Parque Nacional Chaco, Chaco province
[-26.8638 S, -59.6245 W], 17 May 2004, over Ae. hispidus, L. Elizalde; 4
females, San Cristobal, Santa Fe province [-30.2073 §, -61.1506 W], July
2005, over Ac. hispidus, L. Elizalde.

Erymology: The species name refers to the longer palps than those of
similar specices.

Recorded host. Acromyrmex bispidus.

Ficld observations. Females were collected over refuse piles of Acomyrmex
hispidus. Oviposition, following a very rapid contact, was on the side of the
ant’s head. Victims responded by curving their bodies ventrally. Flies flew
backwards and sometimes remained motionless in the air while searching for
a host. Ants that detected a fly exhibited a defensive reaction, either opening
their mandibles and attempting capture of the phorid or dropping debris they
were removing from the nest.

Myrmosicarius persecutor Borgmeier
Fig. 1

Myrmosicarius persecutor Borgmeier 1931: 224.
We have designated a slide mounted female as the lectotype of this species.
Female (Fig. 1). Segments 4 and 5 of hind rtarsus as Fig. 1. Racio of
length of fore tarsus to that of the tibia 1,08 : 1. Ratio of basitarsus to
last tarsal segment of frone leg is 0.54 : 1. Ratio of length of mid basitar-
sus to segments 2-3 is 1.03 : 1. Ratio of length of hind tarsal segments
1-3 to tibia is 0.9 : 1. Segments 4 and 5 as Fig. 1. Wing lengch 1.52 mm.
Costal index 0.31. Costal ratios 5.6 : 1.5 : 1. Costal cilia 0.065 mm long.
Material examined: Holotype female, BRAZIL, Bom Retiro, Santa Cararina,
Z'Z.Gﬂnbu IMMWMC.M(MZSP)-

Anwm lundii (Boqmekr. 19311.

[
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Myrmosicarius tarsipennis Borgmeier
Fig. 3
Myrmosicarius tarsipennis Borgmeier 1928: 124,
Female (Fig. 3). Hind basitarsus as Fig, 3.
Material examined: Holotype female, BRAZIL, Petropolis, 23 December

1926, with Acromyrmex niger (= muticinodus), C. Prade (MZSP),
Recorded host. Acromyrmex niger (Borgmeier, 1928, 1931).

Myrmosicarius texanus Greene

Figs. 33-35

Myrmaosicarius texanus Greene 1938: 182.

Female (Figs. 33-35). Antenna as Fig. 35. Palp as Fig. 33. Ovipositor as
Fig. 34. Ratio of length of fore tarsus to that of the tibia 1.0-1.3 : 1. Ratio of
basitarsus to last tarsal segment of front leg is 0.4 : 1. Ratio of length of mid

basizarsus to segments 2-3 is 1.0 : 1. Ratio of length of hind tarsal scgments
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I-3totibiais0.8: 1. Winglength 1.1-1.3 mm. Costal index 0.27-0.32. Coseal
ratios 6.3-18.0: 3.5-6.3 : 1. Cosral cilia 0.04-0.05 mm long,

Marerial examined: 2 temales, U, 8. A., Texas, Austin, 5-7 August 1979,
over workers of Area rexana, D. Waller (MZUC). [The type material came
from Provencal, Louisiana, 13 July 1937, actacking Arta texana).

Recorded host. Atta texana , the females oviposit into the back of the head
(Greene, 1938, Disncy, 1980)

REVISED KEY TO FEMALES OF MYRMOSICARIUS
Borgmeier's (1931) key mainly relied on differences in the wings and legs.

While some of the leg chiaracrers have proved reliable, his use of the ratios of
various lengthsof the parts, and of similar ratiosand measurements of the wings,
frequently rook insufficient account of the variations in size within a species
(sce above). We have therefore given greater attention to the ovipositor. This
comprises abdominal segment 7 onwards, with 7 and 8 (and their extended
intersegments) forming the ovipositor tube which embraces the remaining
segments that form the awl-like picrcing mechanism of the ovipositor (the
subula). The subula is usually withdrawn, but its extremely sharp sclerotized
tip may be protruding (c.g. Figs 14-15). The ‘ovipositor” as figured by Greene
(1938) and Borgmeier (1929) is strictly speaking only the ovipositor tube
component of this complex structure. We have paid particular attention to
the form of this ovipositor tube in distinguishing the species. It comprises two
principal elements, the longer basal section (segment 7) and a shorter apical
picce (scgment 8). Thereisevidently some degree of rotationasitis withdrawn
or protruded, when the subula it embraces is likewise protruded. The resule
is that its appearance alters as it is viewed from the side (Figs 14-15).

1. Notopleuron with threc differentiated bristles (asin Fig.44) (but rarelywith
middle one reduced on one side). Lﬂhﬁmﬁﬂ:w{“ﬁ%ﬁl
M%Wﬂ&dﬂdhﬂf{mm}
lhhmhimdnu (cmg- 10, mnd 313
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(Fig. 26), which appears rounded at its tip or pointed depending on the |
angle of view (Fig. 'iﬂ]gmmﬁrmus Borgmeier ps
- Ovipositor tube more sinuous and apical picce gradually NArOWing to a
blunt point (Fig. 4) (note: the expanded anterior portion may be largely
withdrawn within the embrace of the preceding segments) oo 7
e s nsssssssssssssssneses OTAAROR Ty, Sp-
4. Hind basitarsus with a single anteroventral row of spinules.............§
S PR DARDAEIE 8 TR, 3 veurvessscssoinmssersonsssinessassivinisin darsipennis Borgmeier 7 7
5. Segment 5 of hind tarsus with hairs extending almost to tip (one usually
needs about x100 magnification to see these |V N
- Segment 5 of hind tarsus with last third bare (and strongly tapered) (Fig.

1) e T e s e persecutor Borgmeier

- Second segment of front tarsus strongly tapered (similar to Fig. 1)........8
7. Front tarsus with basal segment longer than apical segment (Fig.2)..........
wbiarticulatus Borgmeier
- Front tarsus with apical segment longer than basal segment.
.............. simplex Borgmeier & Prado
8. Ovipositor tube (segments 7 and 8) with apical piece long and very slender
(Fig. 34, note that in this figure the expanded basal section is entirely with-
drawn within the embrace of the preceding xpncnﬁjh..MGmlf?w"
= Opvipositor tube with apical piece relacively short (Figs. 9, 13, 14, 19, 25
and 32) - d
9. Palps relatively long (Fig. 31), being longer than postpedicel (Fig. 30).
Apical picce of ovipositor tube almost parallel sided with a rounded tip
(in side view) (Fig. 32)... longipalpis n. sp. 5
- Notso........ - . - 2 S “_lw
10. Hairs at rear of abdominal scgments § and 6 relatively shore (Figs. 9 and :

&
- ALl
-

'a-:f"'




~0H .‘hh'u'll\rulngh' Vil 4/, ™No i, MM

12. Antials distinctly further from eye ma rgin than ALs and anterior occllus

relatively small, being <0.04 mm wide (Fig. 16). Palps <0.13 mm long,...
arudelis Borgmeier

- Andials typically closer to cye margin (e.g. Fig. 11), but sometimes a lirtle-

more distant. Anterior ocellus larger, br:mg at least 0.04 mm wide. Pal Palps
>0.13 mm long..... i 13

Note: the posterior uu::clh are ﬂru.m.d on rhu vertex [Flg l l} and may |u: on
the back of the head when it is detached and mounted under a coverslip
(e.g. Fig. 16).

13. Hairs of abdominal sternum 6 relatively long, those of T6 confined to
last third and beyond rear margin of tergite, and apical picce of ovipositor
tube relatively shore (Fig.13).... SRSPR— | ] 7T Borgmeier

- Hairs at rear of sternum 6 ﬂ'mrt:r. t]‘lﬂ.ﬂ.‘. onT6 c:m:ndmg furcher forward,
and apical picce of ovipositor tube Iungtr (Figs 14-15)

ek TiStObalensis n. sp.
Notc nbscrvanun nfthc:st h::rs may rcqmrt at Ic:srxlﬂﬂ nugmﬁcaum

UNASSIGNED MALES

The following males are given code letters onlyastheir specificassignments
remain unresolved.

Myrmosicarius Species A
Fig. 40

This is possibly the male of M. catharinensis, but such an ateribution con-

:‘Iif-;Tduspﬁmamihumdm mumwh@m{mmn

Male (Fig. 40). Frons brown with 64-68 hairs. Bristle nen
to Fig. 16. meclshghthmdmﬂuinshpemﬂg\ﬁ'
hngmdﬂ.l?mm n:uimnmhmdﬂa.l’nlpupihm llow wit

=5 L

"r i | .-'.,i

||||||
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Figs. 36-37. Myrmosicarius brandaoi male. Fig. 36. Left face of hypopygium; Fig. 37. Left antenna.
(Scale bars = 0.1 mm)

segments and segment $ a little longer than 4. Wing length 1.4 mm. Costal
induﬂjﬂ-ﬂ.f?suml ratios 8.9 :Elc.‘? : 1. Costal cilia 0.05-0.06 mm long.
Vein Sc fades away as it approaches vein 1. No hair at base of vein 3. Axillary
ridge with 2 bristles, the outermost being longer than costal cilia of section

: : B TR L S WL
= k. T
] y 1" -
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Male (Fig. 41). Frons brown with 48-56 hairs. Bristle arrangement similar
to Fig. 11. Postpedicels light brown, similar in shape to hig. 24,0. 15 mm long
and 0.12-0.13 mm maximum breadth. Palps straw yellow with five short
bristles. Thorax entircly brown but a little paler in u pper part of propleuron
and lower part of mesopleuron, with two bristles on notopleuron, and the
anterior scutellars subequal to hairs in middle of scutum. Abdominal tergites
dark brown with small hairs. Venter brown with minute hairs below segment
6. Hypopygium with brown epandrium, a pale hypandrium and a straw yellow

anal tube, and as Fig. 41. Legs essenially pale straw yellow bue hind femur
and tibia partly tinged brown. Front tarsus with a posterodorsal hair palisade
on all five segments and segment 5 a little longer than 4, W ing lengeh 1.2
mm. Costal index 0.32. Costal ratios 5.23 : 1.0 : 1. Costal cilia 0.06 mm long.
Vein Sc fades away as it approaches vein 1. No hair at base of vein 3. Axillary
ridge with 3 bristles, the outermost being longer than costal cilia of section
L. Thick veins yellowish grey, 4-6 pale grey and 7 obscure. Membrane almost
colorless. Haltere brown.

Material examined: Male, ARGENTINA, Parque Nacional Chaco, 12
May 2004, over Acromyrmex hispidus, L. Elizalde (MBR).

Myrmosicarius Species C
Fig. 42

This is possibly the male of M. longipalpis, but see also Species B above.

Male (Fig. 42). Frons brown with 62-66 hairs. Bristle arrangement similar
toFig. 16,butantialsalitele further (and there s a supernumeray bristle below
the pre-ocellar on the right side). Postpedicels light brown, similar in shape
to Fig. 24,0.16 mm long and 0.14 mm maximum breadch. Palps straw yellow
with 4-5 short bristles. Thorax entirely brown butalittle paler in upper partof
propleuron and lower part of mesopleuron, with two bristleson opleuron,
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of section 1. Thick veins pale grey, 4-6 paler grey and 7 obscure. Membrane
almost colorless. Haleere brown.

Marerial examined: Male, ARGENTINA Parque Nacional Chaco, 20
May 2004, over Acomyrmex bispidus, L. Elizalde (MBR),

PARTIAL KEY TO MALES

The males of most species remain unknown. The male of M. infestans was
described by Borgmeier (1931) but without any figures. In the most recent
keys to world genera (Disncy 1994) this male was run out at coupler 164.
However, the lengths of the anal tubes in some of the species keved below
will take them to couplet 170, vo Apocephalus and Anaclinusa, but the latter
has since been synonymized with Apocephalus (Brown 2000). The species in
the latter genus running to this couplet have the anal tube even longer and
the vein Sc obscure.

1. Notopleuron with three differentiated bristles (Fig. 44) (but rarely with
middle one reduced on one side). Palps with distal h:lF[nr murc} brown ..2
Without this combination................ ,..3

2. Fewer than 100 hairs on frons. H}rpop}rgmm as Fig. 36 bmndw n.sp. |
- At least 100 hairs on frons. Hypopygium as Fig. 39...

gmmfrmmul!myﬂdu

Nore: thcunknnwn male of M. gonzalezae will also run to this coupler.

3. The hypandrial bristles are about as strong and long as those on the left
side of the epandrium (Fig. 43) cristobalensis n. sp.
- These bristles are much shorter and also finer 4

4 With fewer than 15 brisdy hairs on each cercus. The dorsal hair palisade
of mid tibia extends at most three quarters of length R 1
- With more than lShamunead:m{FigAﬂ] ’ﬂwhlrpllhdﬂﬂfmﬁ

ﬁhmbdnlmnu to tip - s es A

5 as Fig. 41. The hair palisade of mid m;_;'_;‘_ 5 fess than.
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DISCUSSION

This paper reports a user-friendly key that requires entomological knowl-
edge from the user in the sense thar he or she can casily recognize body pares
of a parasitic fly. Most of the characters can be observed with a stercoscope
using alcohol-preserved specimens, although mounting them on slides and
using a microscope facilitates greadly the accuracy of observations, Specics
idencifications can be done accurately by using females which can be casily
collected directly from leaf-cutter nests entrances, trails or cutting places,
Malaise traps have not added more diversity information in comparison
with dirccr observation of those attracted to ants at their nests, Relatively

few males were collected. The use of warer (pan) traps placed near ant nests
might procure more males.

This paper summarizes ecological data which should help to characterize
the life history of these flies as well as help their identification in the ficld, for
at least 8 of the 14 described species. We have found that 5 of the species (M.
brandaoi, M. gonzalezae, M. catharinensis, M. grandicornis, M. longipalpis)
oviposit into the head (lateral, posterior or clypeus) whereas 2 targer the
abdomen (M. avistobalensis and M. crudelis). Brown (1999) suggested that
different oviposition sites within the body of the same host could benefit
different phorids species because their larvae can thereby avoid competition
for the same resources. Although the idea is interesting, the single phorid
reared so far (M. grandicornis in Thonasca et al. 2001) showed that pupara-
tion occurs in the head which, if true for the sympatric parasitoid species that
usc the same leaf-cutter host, would still lead to spatial competition. In the
records presented here we have observed many cases in which 2 species of
phorids (M. brandaoi and M. gonzalezae on Atta vollemweideri; M. crudelis
and M. gracilipes on Ac. evassispinus; M. cvistobalensis and M. catharinensis
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Fig. 44 Myrmasicariss grandicornis male, left mesopleuron and notopleuron (S = prothoracic spiracle,
H = humeral bristle. N = notopleural bristles, | = intra-alar bristle, M = mesopleuron). (Scale bar=0.1

mm)

Ant parasitic phorids are quite diverse in their strategies for approach-
ing their hosts. This variation probably is related to their preferred sites for
injecting the egg. All Myrmosicarius observed are “chasing after” types of
parasitoids. However another classification can be made with respect to
ﬂldwdlcphoﬂdhzﬂsmnmnnﬂtchmtfnrnﬁpmiﬁumﬂmwhm
&undiwu&muﬁpmiudwhﬂcinﬂightw. brandaoi, M. cristobalensis,
Mmﬂmﬂh}mdédmhndednndmbgdyoﬂbcmmmwﬁi
ﬂfﬂ'ﬂ lower ommatidia of the cyes, which is a typical Mﬁﬂj :
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many cases a defensive behavior because the hitchhiker can be seen trying to
caprure or capturing the Hy in the air. In this regard, we have found this type
ofbehavior against 4 species of Myrmosicarius (M. brandaoi, M. cristobalensis,
M. catharinensis, M. gonzalezae) bur not with the other 2 (M, crudelis. M.
longipalpis; sce below ). Most species of leaf-curters have hitchikers, however,
these were never scen with A, fracticornis nor A, subtervaneous.

Among novel behaviors observed for the first time in this study was the
presence of 1) nocturnal parasivoids (M. brandaoi, M. gonzalezae), which has
never been reported in parasitoid phorids, and were restricted in this parasitoid
genus to attacks on Azta hostsonly, and 2) parasitoids specialized in attacking
ants at the refuse piles (M. arudelis, M. longipalpis), where hitchhikers were
never obscrved. We also registered for the first time parasitoids on 9 species
for which there were no records, which are Ae. ambiguus, Ac. crassispinus, Ac.

Jracticornis, Ac. heyeri, Ac. hispidus, Ac. lobicornis, Ac. stricatus, Atta saltensis
and Arta vollemweideri.

The genus was variable in its host specificity with 3 species attacking only
1 host species (M. gracilipes, M. grandicornis, M. gonzalezae), 2 specics (M.
brandaoi, M. crudelis) attacking 2 host species, with M. catharinensis at-
tacking 9 host species and with M. cristobalensis ovipositing on 6 leaf-cutzer
hosts. In no case we found the same parasitoid specics attacking an Ata and
an Acromyrmex host, except for M. crudelis and M. catharinensis which are
records published previously (Borgmeier 1929) and some new records from
Brazil for Atta sexdens. Tables 1 and 2 show that there is at least one record
of an artacked host for cach of the Myrmosicarius species already described,

Our study reports a previously unexpected diversity of the genus and
its host associations. Incriguing and preliminary aspects of the life cycle of
on any aspect of these parasitoids or their associations with their hosts will
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Table 1. Records of Myrmasicarins reconded with species of Aoremyrms, (am, = Ac amebiguns, as
= A, aspersaay, iv. = Ac. inioispinms, di. = Av, disciger, fr. = Ac. fracticormis, be. = A, beyers, bii = A,
Bispidduns, lo. = Av. lobicwrnis, fu. = Av. lundii, wi. = Ae, miger, 18, = Av. driatus, . = Ar, savbtereamess),

—— ———————
Ant specics
i, diL i i, i~ b [ I I, mil, ot "

Bropeoo
‘m " ' - " s * L * L3 - -
crundadnademr + * ' * * *
crnaledss * - -
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lempipaips * : ’

i
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III-J = 5 1
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4 1| 1 - 3 I 4
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Table 2. Records of Myrmusicariug recorded with other species of ane. (A2, bi. =
At bisphaerica, At la. = A, Lacvigata, At sa. = A. saltensis, At se. = A sexcdens,
At ve. = A, texana, Ar. vo. = A, eollemweiders, La, pr. = Labidus pracdater, Sa

g-m:umuimmpkxh
Ang specics

Ak, Avle Anse Aty Avte Arve Lape Sas
v species =
deartacmlatu . .
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sathuarinensis - + .
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Pilcomayo, Reserva Natural Formosa, Parque Nacional Chaco, Reserva

Natural Otamendi, Parque Nacional El Copo, Parque Nacional Defensores
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