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Two New Neotropical Genera of Drosophilidae (Diptera)
Visiting Palm Flowers

Davib GRIMALDI!, FINN ERVIK?, AND RODRIGO BERNAL?

ABSTRACT: Reports of Drosophilidae visiting palm and other spiked inflorescences are scattered
in the literature, but this is the first systematic treatment of such flower visitors from the neotrop-
ics. Drosophilids in two new genera and four new species were found aggregating at inflorescences
of palms in Ecuador and Colombia: Palmophila ecuadoriensis Grimaldi, n. gen., n. sp. on Wettinia
maynensis; and Palmomyia incerta Grimaldi, n. gen., n. sp. on Geonoma undata, Chamaedorea lin-
earis, and Phytelephas seemannii. Palmophila rozeni Grimaldi, n. sp., and Palmophila dentata
Grimaldi, n. sp., were insecticide-fogged from the canopies of forests in eastern Ecuador. Both new
genera are closely related to the IndoPacific genera Baeodrosophila and Colocasiomyia; species of
the latter also visit columnar or spiked inflorescences, but mostly of aroids.
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Terrestrial life is, without question, dependent upon plants. We define biomes from trop-
ical forests to tundra on the basis of vegetation. Amongst all plants, the 250,000 species
of angiosperms represent the most successful radiation in the nearly 450-million-year his-
tory of vascular plants. Most angiosperms, perhaps 85%, are pollinated by animals, and
the preponderance of these are pollinated by insects (Faegri and van der Pijl, 1979; Proc-
tor et al., 1996). Indeed, insects and angiosperms engage in one of the most pervasive sym-
bioses on earth, and it is likely that generalized insects already on stage 120—130 million
years ago fueled the angiosperfn radiations (Grimaldi, 1999). Bees, the Apoidea, receive
most attention in pollination biology, as almost all of the approximately 20,000 species are
obligate and efficient foragers of pollen and nectar, with which they provision their nests.
But, numerous other insects visit flowers and transfer pollen, and pollinators of the great
majority of angiosperms (especially tropical species) are unknown. Here, we contribute an
original report on another interesting relationship between non-apoidean flower visitors
and some tropical plants.

Biologists typically associate Drosophilidae only with decaying fruits, but the known
life histories among the 3,200 described species are considerably more diverse. These in-
clude saprophages, larval predators and parasites, leaf miners, fungivores, and species that
feed from and usually breed in flowers (Okada and Carson, 1982; Brncic, 1983). An-
thophily is actually widespread throughout Drosophilidae, occurring in one species of
Cladochaeta Coquillett, all species of Colocasiomyia de Meijere, many Diathoneura Duda
and Scaptodrosophila Duda, some Scaptomyza Hardy and Zygothrica Wiedemann, all
species in the related genera Laccodrosophila Duda and Zapriothrica Wheeler, and as-
sorted Drosophila Meigen. Anthophilic Drosophila exist in the Neotropical subgenus Phlo-
ridosa Sturtevant (introduced to Hawaii); several species in the New World subgenus
Siphlodora Sturtevant; several species in the Drosophila (Sophophora) melanogaster
species group (i.e., the elegans subgroup); and many or all species (where known) in the
D. (Drosophila) floricola, onychophora, and tripunctata species groups, among others.

In only a few cases have the behavior of the flies and pollination biology of the plants
been studied, most of them dealing with aroids (e.g., Carson and Okada, 1980; Toda and
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Table 1. Reports of Drosophilidae Visiting Palm Flowers in the Neotropics

Reference Locality Flies Palm(s)
Bernal & Ervik, 1996 Colombia “Drosophilidae”* Phytelephas seemannii Borch-
senius, 1993 Ecuador “4 spp. Drosophilidae” 3 spp. Aiphanes
Ervik, 1993 Ecuador “Drosophilidae” Aphandra natalia
Ervik & Bernal, 1996 Colombia “Drosophila sp.” Prestoea decurrens
Ervik & Feil, 1997 Ecuador 2 spp. Drosophila” Prestoea schultzeana
Ervik & Feil, 1997 Ecuador “Drosophilidae” Hyospathe elegans
Ervik et al., 1999 Ecuador “Drosophila sp. 1, 2” Phytelephas seemannii
Ervik et al., 1999 Ecuador “Drosophila sp.” Phytelephas aequatorialis

Ecuador “Drosophila sp.” Phytelephas macrocarpa
Ecuador “Drosophila sp.” Aphandra natalia

Henderson, 1986 Costa Rica “Drosophilidae” Synechanthus warscewiczianus
Henderson, 1986 Costa Rica “Drosophilidae” Chamaedorea costaricana
Henderson, 1986 Costa Rica “Drosophilidae” Geonoma sp.
Knudsen et al., 1999 Ecuador “Drosophilidae” Geonoma macrostachys
Knudsen et al., 2001 Ecunador “Drosophila spp.” Prestoea schultzeana
Knudsen et al., 2001 Ecuador “Drosophila spp.” Bactris gasipaes
Knudsen et al., 2001 Ecuador “Drosophila spp.” Chamaedorea linearis
Knudsen ez al., 2001 Ecuador “Drosophila spp.” Geonoma macrostachys
Listabarth, 1993 Peru “Drosophilidae” 3 spp. Geonoma
Martén & Quesada, 2001  Costa Rica “Drosophilidae” Geonoma epetiolata
Olesen & Balslev, 1990 Ecuador *“2 spp. Drosophilidae” Geonoma macrostachys
This report Ecuador Palmophila ecuadoriensis ~ Wettinia maynensis
This report Ecuador Palmyia incerta Geonoma undata,

Chamaedorea linearis

* Includes at least the species Palmyia incerta, described herein.

Okada, 1983). Where they have been studied, though, they appear to be significant polli-
nators, not merely visitors to flowers. Like most families of acalyptrate flies the species-
level systematics of tropical faunas is seriously incomplete, and the description of two new
genera and four new species herein is testament.

Twelve reports specifically mention drosophilids as visitors to inflorescences of New
World palms (Table 1). At least this many more reports, though, simply cite “small
Diptera” on palm flowers, which may also pertain to drosophilids (reviewed in Hender-
son, 1986). These twelve reports are only from four countries: Colombia, Costa Rica,
Ecuador, and Peru. It is possible that palm-visiting drosophilids are restricted to north-
western South America and portions of southern Central America, but such confinement
is highly unlikely when palm-visiting drosophilids are known even from the Old World
tropics. For example, Essig (1973) reported numerous drosophilids on inflorescences of
Nypa fruticans and Hydriastele micmmm
likewise reported abundant drosophilids visiting the rattan palm, Calamus (Arecaceae), in
southern Thailand. Most likely, palm-visiting drosophilids are widespread throughout the
neotropics and have simply been overlooked (e.g., Bullock, 1981).

Though most reports indicate that drosophilids are among the most abundant insects at
some palm inflorescences, they are probably not as significant for pollination as are bees
(especially meliponines, and some halictids), syrphids, and some beetles (especially ni-
tidulids and curculionids). Indeed, several reports indicate that drosophilids had very small

pollen loads, if any pollen at all. Almost certainly the drosophilids visiting palm flowers
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are also breeding in them, and the mention of staminate flowers of Geonoma “‘infested’
with the 4-filamented eggs of drosophilids supports this view (Olesen and Balslev, 1990).

Cladograms of palm relationships based on DNA sequences were recently reported (As-
mussen et al., 2000; Hahn, 2002), which belp to interpret patterns of fly visitation. The
palm genera that Neotropical drosophilids have been reported to visit are distantly related
and belong to the arecoid, ceroxyloid, and geonomoid lineages. This and subsequent re-
ports will address whether flies are at all dedicated to particular palms, and if a phyloge-
netic pattern to visitation becomes apparent. Species of Colocasiomyia, for example, are
typically monophagous to oligophagous on one or several species of aroids in Asia and
the Indopacific (Carson and Okada, 1980; Okada and Carson, 1982), where they feed on
flowers and breed in spadices. Neotropical palm-visiting species may have similar host fi-
delity, but determining this will depend on much more sampling. It may be very signifi-
cant that four related genera of drosophilids are found on aroids and palms—plants whose
inflorescences produce heat (thermogenesis)(Meeuse, 1975; Ervik and Barfod, 1999). An-
other report will treat the Neotropical Drosophila dreyfusi species group, various species

of which have also been found to routinely visit palms b n field work by the junior
atthors.

It is a pleasure for the senior author to dedicate this paper to his colleague Dr. Jerome
G. Rozen, Jr. (“Jerry”), for a Festschrift in honor of his 75th birthday anniversary. Zool-
ogy at the AMNH is narrowly restricted to phylogenetic analysis, so Jerry’s interdiscipli-
nary work on the systematics, pollination and nesting biology of bees has been refreshing,
as has been his professionalism.

Methods and Materials

Flies were collected at several localities in Ecuador and Colombia. They were collected
directly at inflorescences of various palms by Ervik and Bernal, or were fogged from the
canopy of forests in eastern Ecuador by T. L. Erwin of the National Museum of Natural
History, Smithsonian Institution. Protocols for canopy fogging are provided in Erwin
(1983). Batches of insects (lots) collected by canopy-fogging, and preserved in ethanol,
were sorted and the drosophilids removed. Lot numbers were kept associated with speci-
mens, referred to in the specimen data below. Ethanol-preserved specimens were either
critical point-dried or, for lots of only a few specimens, dehydrated using HMDS solvent
(Hexamethyldisilazane, Polysciences Inc.), then point mounted. Morphological terminol-
ogy follows Grimaldi (1990). Measurements were made with a digital stage micrometer
(+0.001 mm). Thorax length was used as a general measure of body size. Also measured
were cheek depth (CD) and eye depth (ED), since comparisons of CD/ED showed signif-
icant variation.

Systematics
Palmophila Grimaldi, new genus

DIAGNOSIs: Face with very broad carina; arista pubescent, not plumose; eyes with short,
dense pilosity; oviscape with numerous stiff, sharp setae (no pegs); male genitalia with
surstylus lacking prensisetae pegs (having only fine setulae); paraphyses complex, sclero-
tized, flanking distiphallus but pivoting widely to the sides and outward.

TYPE SPECIES: P. ecuadoriensis, n. sp. By original designation.

ETYMOLOGY: “Palm lover,” in reference to its habits; -ophila is a common suffix for
drosophilid generic names.

RELATIONSHIPS: The new genus is unlike any other in the Western Hemisphere save for
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the closely related new genus Palmomyia. Some Neotropical and southern Nearctic steg-
anine drosophilids have a pubescent arista, and some species in the Neotropical drosophi-
line genus Cladochaeta have a bare arista (without even pubescence). This genus is clearly
not related to either of those groups. It resembles most the IndoPacific genera Baeo-

drosophila Wheeler and Takada, and Colocasiomyia, known from the Caroline Islands and
Micronesia, and from throughout southeast Asia, respectively. Indeed, the new genus ap-
pears closely related to these two genera, which were placed in a subtribe Colocasiomy-
ina (Grimaldi, 1990). These genera were not discussed in a recent cladistic analysis of
some drosophiline genera (Hu and Toda, 2001).

Most or all of the species in each of these two genera have a pubescent arista; a very
broad, flat facial carina; and an oviscape with sparse or no marginal pegs. Baeodrosophila,
however, has male genitalia quite different from those of the new genus and most similar
to Scaptodrosophila, with jutting, setulose paraphyses or gonopods, and a pair of large api-
cal setae on the hypandrium. Baeodrosophila also has the typical drosophiline surstylus
bearing a row of marginal peg-like prensisetae; the new genus distinctively lacks these.

There are approximately 30 described species of Colocasiomyia, relationships of which
have been most recently analyzed by Grimaldi (1992). Colocasiomyia has a basal clade
(hereafter, “basal clade”) of three species that plesiomorphically lacks distinctive teeth or
pegs found in all other species of the genus (hereafter, “derived clade”). All species in the
“derived clade” have lost marginal pegs on the oviscapt, and most species have also lost
prensisetae pegs on the surstylus. Palmophila n. gen. differs from the “basal clade” of
Colocasiomyia by having no oviscape pegs, and two of the three species of Palmophila
have well developed gonopods and lack surstylar teeth. It differs from the “derived clade”
of Colocasiomyia by lacking foretarsal teeth; by having an oviscape that is not long and
slender, nor with long, fine setae; and lacking the large, distinctive, keel-like aedeagal
apodeme (cf. fig. 388 in Grimaldi, 1990).

Interestingly, at least Colocasiomyia has a habit similar to the new genus, of visiting
columnar inflorescences (spadices) of aroids (reviewed in Grimaldi, 1992). Baeodrosophila
llals__r_r}grilLbeen reported as collected “on Pgndanus” (Pandanaceae, “screw pines”™)
(Wheeler and Takada, Q@f{) Palms, aroids, and Pandanus are all monocots, but rather dis-
tantly related (Bremer, 2000). Most significantly, one of the three species in the “basal
clade” of Colocasiomyia, C. arenga (Okada), is reported visiting inflorescences of the palm
Arenga pinnata, but not on aroids. This species is known only from Java. Thus, the com-
pelling morphological evidence for a close relationship between the Neotropical genera
and the two IndoPacific genera, Baeodrosophila and Colocasiomyia, is also reflected in
their biology. ‘

Palmophila ecuadoriensis Grimaldi, new species
Figs. 1,2

DIAGNOSIS: Distinguished from the other species in the genus as given in the diagnosis
for P. rozeni, below.

DESCRIPTION: Mean thorax length 0.92 mm (5 males), 0.94 (5 females). Color and vesti-
ture: Body entirely light yellow, even on abdominal tergites. Most setae are sheared off
specimens, but their positions discerned from sockets. Remaining setae all light yellow to
golden, not black. HEAD: Frons and face broad. Eyes pink, not red; with short, dense in-
terfacetal setulae. Each ocellus with dark brown rim. Anterior reclinate seta closer to ipsi-
lateral proclinate than to posterior reclinate. Facial carina very broad, flat, with truncate
(not rounded) ventral margin. Face with one pair of vibrissae. Cheek deep, CD/ED = 0.31.
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Fig. 1. Scanning electron micrographs of Palmophila ecuadoriensis, n. gen, n. sp.: a, Head; b, Detail of pu-
bescent arista; ¢, Female terminalia; d, Detail of female oviscape; e, External male genitalia (terminal view),
showing everted gonopods and aedeagus.

Antennae with bases well separated by distance equal at least to diameter of scape. Pedi-
cel distinctively without large setae, only short, stout setulae. Arista with two segments,
basal one small; apical aristomere pubescent, not plumose. Clypeus fairly deep, palps
broad. Labellar lobes each with 18 pseudotracheae. Floor of cibarium with following
arrangement of sensilla (described for one side): pair of small sensilla trichodea at ante-
rior end, then pair of campaniform sensilla, then row of 6 sensilla trichodea, a central scle-
rotized tube, and a central pair of campaniform sensilla at posterior end in line with cen-
tral tube. A sclerotized, posterior bulb lacking on cibarium. THORAX: Acrostichal setulae
in 6 rows; 2 pairs of dorsocentral setae, anterior pair 0.5x length of posterior dorsocen-
trals. One large katepisternal seta present. Legs without distinctive setae, combs, or spurs,
though tarsi with dense microtrichia over most of surface. Wing hyaline, with no mark-
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Fig. 2. Genitalia of Palmophila ecuadoriensis: a, b: Male genitalia, in lateral (a) and ventral (b) view, with de-
tail of surstylus; ¢, d: Female. ¢, Oviscape, ventral view; d, Terminal tergite, cerci, and oviscape, lateral view.

ings; mean length = 1.87 mm (5 males), 1.92 (5 females). ABDOMEN: Without color pat-
terns; having only short, sparse setae (setae on posterior margins of tergites barely longer
than other setae). Male genitalia: Epandrium with sparse setae. Cerci narrow, long axis ori-
ented dorsoventrally, with numerous fine setulae pointed medially. Surstyli very simple,
the dorsomedial corner produced into a small lobe bearing fine setulae; no prensisetae pegs.
Hypandrium small; aedeagal apodeme keel-like; paraphyses without large apical seta;
gonopods well developed, with long, protruding arms that are folded close against dis-
tiphallus but pivot widely outward. Female genitalia: Oviscape acutely triangular, with nar-
row apex; having short, stiff setulae and three small marginal pegs preapically. Spermath-
eca not observed, so they are either extremely vestigial or absent.

HOLOTYPE MALE: ECUADOR: Napo Province, Napo River Basin, Jatun Sacha Bio-
logical Station (01°04’S, 77°36'W), among bracts and on inflorescences of the palm Wez-
tinia maynensis. Holotype in AMNH.
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PARATYPES: 57 males and 65 females, deposited in AMNH, Universidade Catolica
(Quito), and NMNH.
ETYMOLOGY: from Ecuador, the only known locality.

Palmophila rozeni Grimaldi, new species
Fig. 3

DIAGNOSIS: Distinguished from P. ecuadoriensis, to which it is most similar, by the male
and female genitalia. P. rozeni males have broader cerci; the terminal abdominal sternite
sclerotized and folded between the penultimate sternite and the abdominal wall; surstyli
more setulose; aedeagus shorter and broader in lateral view; hypandrium and posterolat-
eral lobes thereof much broader; paraphyses (near center of hypandrium) more developed,
with fine scales, and each with an elongate “window.” Females of P. rozeni have oviscape
valves less defined, and two pairs of membranous lobes covered in dense microtrichia.

DESCRIPTION: Mean thorax length 0.92 mm (5 males), 0.94 (5 females). Body entirely
light yellow, no color patterns, even on abdominal tergites; all setae light yellowish to
golden, relatively short. HEAD: Carina wide and flat, width equal to or slightly more than
width of basal flagellomere. Eyes light pink, not red; with dense, very short pubescence.
Ocelli light, with dark brown rim. Antennal pedicel with 2 very short, stout setae, plus nu-
merous microtrichia. Arista 2-segmented; tiny basal segment yellow; apical segment long,
pubescent, dark brown. Cheek of moderate depth (mean CD/ED = 0.31 [N = 10]); 1 pair
of vibrissae present. Frons broad. Fronto-orbital setae short, very close together near mi-
dlength of frons; anterior reclinate orbital seta minute, situated between ipsilateral orbitals.
Postocellar setae small, 0.3x the length of ocellars. Vertical setae typical for drosophilids:
inner verticals convergent, outer verticals divergent. Clypeus shallow, broad, yellow. Palps
broad, yellow, with long apical seta. Labellum large, with 16 pseudotracheae per labellar

1obe. THORAX: 2 pairs of dorsocentral setae, anterior pair short, length 0.5 that of pos-
terior dorsocentrals. No prescutellar setae. Acrostichals thick, slightly flattened, in 6 rows.
Scutellum with 2 pairs of setae, posterior pair longer. Pleural setae (per side): 2-3 post-
pronotal, 2 notopleural, 2 supraalar, 2 katepisternal. Anterior katepisternal seta 0.5X length
of posterior one. Legs without long setae, spines, or spurs; tarsi with dense microtrichia.

Wing hyaline (no patterns); mean lengths 1.87 mm (5 males), 1.92 (5 females); C extended

‘to tip of M, with thick black spinules ending just before tip of R,,;. Alula present; anal
vein present but short. ABDOMEN: Entirely light yellow, with scattered short setae. Pos-

terior margins of tergites without long setae, except last tergite before epandrium, with 34

setae per side laterally. Male with terminal sternite round, sclerotized, without setae; folded

between penultimate sternite and body wall of abdomen. Male genitalia: Setae on epan-
drium restricted to posterolateral corners; no setae on dorsal arch. Cerci of standard
drosophilid size, but ventrally with a brush of dense, short, stiff setulae. Surstyli small,
lightly sclerotized, without peg-like prensisetae, having only about a dozen fine setulae.
Surstylar lobes connected by extensive membranous area. Hypandrium, including pos-
terolateral lobes, well developed. Paraphyses small, lightly sclerotized, covered with fine
scales, each with an elongate “window” near center. Paraphysis without a large terminal
seta. Aedeagus deep in lateral view, short, only slightly longer than aedeagal apodeme. Tip
of phallus narrow, with two lateral valves. Gonopods sclerotized, with small ostiole in
each, apices pointed; bases articulated to sides of distiphallus, pivoting outward but often
folded and pointing posteriad. Female genitalia: Terminal tergite with sides wrapped ven-
trad, edges meeting beneath cerci. Oviscape with short, spicule-like setae, no pegs. Dor-
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Fig. 3. Genitalia of Palmophila rozeni, n. sp.: a~c: Male. a, Ventral view; b, Terminal 3 sternites, showing sclero-
tized terminal sternite folded beneath penultimate one; ¢, Aedeagus and aedeagal apodeme, lateral view; d—e: Fe-
male. d, Lateral view of terminalia; e, Posterior view of terminalia.

sal edges of oviscape lobes not well differentiated from membranous dorsal lobes. Lobes
covered with dense microtrichia. Oviprovector without scales, simply membranous. Sper-
mathecal capsule either extremely minute and membranous, or completely absent.
HOLOTYPE MALE: ECUADOR: Napo Province, Orellana, Tiputini Biodiversity Area,
near Yasuni National Park (00°3755”S, 76°08'39”W), 220-250 m elevation, T.L.Erwin,
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coll., canopy fogging, from Erwin fogging lot number 2072b1. Holotype in National Mu-
seum of Natural History.

PARATYPES: 15 males, 9 females from Erwin fogging lot numbers 2022 (1 specimen) and
2072b (10 specimens), both lots with same collecting information as holotype. Other
paratypes: ECUADOR: Orellana, “Transect Ent 1 km Reserva Etnica W Onkone Gare
216 m”, from lots 1113 (coll. 6 July 1995, 1 specimen), 1136 (coll. 9 July, 1995, 1 speci-
men), and 1137 (coll. 9 July 1995, 3 specimens). Paratypes in NMNH, AMNH and Uni-
versidade Catolica, Quito.

ETYMOLOGY: Patronym, for Jerome G. Rozen, Jr., senior curator in Entomology at the
American Museum of Natural History.

Palmophila dentata Grimaldi, new species
Fig. 4

DIAGNOSIS: Distinguished externally from the other two species in the genus by the
darker yellow color of the body, setae that are noticeably darker, and especially by the
minute katepisternal setae. Distinguished on the basis of female genitalia by an oviscape
having a very narrow apex; males with surstylar teeth, lack of gonopods, and a long, nar-
row aedeagus.

DESCRIPTION: Thorax lengths 0.92 mm (holotype male), 0.94 (paratype female). Body
entirely dark yellow, without color patterns even on abdominal tergites; all setae dark cop-
pery-colored, not black nor golden. HEAD: Carina broad, flat, width equal to greatest
width of basal flagellomere or slightly wider. Pedicel with two short, dark setae (plus nu-
merous setulae). Arista with minute basal segment yellow; apical segment long, pubes-
cent, blackish brown. Eyes light pink, not red; with dense but very short pubescence.
Ocelli light, with dark brown rim. Face with 1 pair of vibrissae. Cheek relatively shallow
(CD/ED = 0.22 [holotype], 0.20 [paratype]). Clypeus of moderate depth, broad. Palps yel-
low, broad, with an apical and subapical seta. Labellum with 16 pseudotracheae. Frons
broad, with row of 67 minute setulae on fronto-orbital plate; 7-8 minute interfrontal se-
tulae. Fronto-orbital setae situated near midlength of frons; anterior reclinate seta minute.
Postocellar setae 0.65x length of ocellars. Inner vertical setae convergent, outer verticals
divergent. Cibarial structure unknown (head not dissected). THORAX: Two pairs dor-
socentrals, anterior ones 0.4x length of posteriors. Six rows short acrostichals. Scutellum
with 2 pairs setae, posterior pair longer. Thoracic setae: 3 postpronotal, 2 notopleural, 2
supraalar, 2 minute katepisternals. Legs with few setae, save for apical bristle on apex of
mid tibia. Tarsi with dense microtrichia. Wing: hyaline, slightly pointed; lengths 1.87 mm
(holotype), 1.92 mm (paratype); C ending at apex of M; black spinules on C ending just
before apex of R,,,. Alula and anal vein well developed. ABDOMEN: Entirely yellow.
Male genitalia: Epandrium dorsally bare, with group of approximately 20 short setae on
ventral lobes. Cerci setose, but without brush of dense, stiff setulae ventrally. Surstyli well
developed, with prensisetae pegs: mesal row of 9, laterally with 3, plus approximately 8
spicule-like, unsclerotized setae near apex. Hypandrium of moderate length, narrowest
near middle; posterolateral lobes large. Paraphyses lobe-like, thicker apically, connected
to hypandrium by very narrow strip. Aedeagus long and thin; distiphallus 1.5x width of
shaft, with pair of ventral spines. Female: Oviscape without sclerotized pegs, bearing ap-
proximately 30 spicule-like setae scattered over each valve; plus approximately 15 thin-
ner, spicule-like setae on lateral surface of apical tergite. Oviprovector without scales, en-
tirely membranous. Spermathecal capsule either extremely minute and membranous, or
completely lost.

HOLOTYPE MALE: ECUADOR: “Orellana, Transect Ent 1 km Reserva Etnica W Onkone
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Fig. 4. Genitalia of Palmophila dentata, n. sp.: a-b: Male. a, Oblique ventral view; b, Aedeagus and aedeagal
apodeme, lateral view, with detail of right surstylus; ¢, Female terminalia, lateral view.

Gare Can”, 00°39725.7”S, 76°27°10.8”W, 216 m, 6 July 1995, T.L. Erwin et al. (colls.). In
National Museum of Natural History (NMNH). From Erwin fog sample lot number 1113.

PARATYPE: female, ECUADOR: from Erwin fog lot number 1086, same data as holo-
type except collected 2 July 1995, also in NMNH.

ETYMOLOGY: L., teeth, in reference to the prensisetae pegs on the male surstylus.

DISCUSSION: This species could arguably be included in a separate genus from the other
two species of Palmophila, on the basis of lack of gonopods and the presence of pegs on the
surstylus. On the other hand, definitive synapomorphies with the other two species include
the broad carina; pubescent arista; distinctive, short body setae; a spiculate oviscape; and a
spermatheca that is either extremely vestigial or absent. Palmophila ecuadoriensis and rozeni
are clearly most closely related, so P. dentata would be a sister group to the other two.
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Fig. 5. Cibarial floor (a, b) and lateral view of head and thorax (c, d). a, Palmophila ecuadoriensis; b, Pal-
momyia incerta (only middle part of cibarial floor shown); ¢, Palmophila rozeni; d. Palmomyia incerta.

Palmomyia Grimaldi, new genus

DIAGNOSIS: Similar to Palmophila on the basis of a broad facial carina and an oviscape
with spicule-like setae; differs from Palmophila by two plesiomorphic features: antenna
plumose (not pubescent), and female with a pair of large, sclerotized spermathecal cap-
sules. Palmomyia apomorphically differs from Palmophila by possessing 3 (vs. 2) pairs
of dorsocentral setae, and male cerci with a large ventral lobe bearing sclerotized pegs;
and all setae very long, instead of short.

TYPE SPECIES: Palmomyia incerta, new species. By original designation.

ETYMOLOGY: -myia (L., fly) is a standard suffix for fly names; the prefix referring to its
habits.

RELATIONSHIPS: This new genus resembles basal species of Colocasiomyia as well as the



120 JOURNAL OF THE KANSAS ENTOMOLOGICAL SOCIETY

[T IS I R IV I
TiME ot

Fig. 6. Scanning electron micrographs of Palmomyia incerta, n. gen., n. sp.: a, Head; b, Detail of arista; c—d:
Male terminalia. c, Posterior view; d, detail of ventral lobe of cercus and everted aedeagus; e—f: Female termi-
nalia. e, Lateral view of teminalia; f, Oviscape in detail.

sympatric genus Palmophila, based on the broad carina and absence of oviscape pegs (only
one basal species of Colocasiomyia possesses such pegs). Like basal species of Coloca-
siomyia, Palmomyia plesiomorphically retains a plumose arista, prensisetae on the sursty-
lus, and no foretarsal teeth. Both Palmomyia and Palmophila lack the male epandrial hooks
seen in basal species of Colocasiomyia. Lastly, Palmomyia is unique among the genera by
the females possessing a pair of large, elongate, heavily sclerotized spermathecal capsules.

Palmomyia incerta Grimaldi, new species
Figs. 6, 7 '

DIAGNOSIS: As for genus.
DESCRIPTION: Mean thorax length = 1.04 mm (4 males); 1.03 mm (4 females). Coloration
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Fig. 7. Genitalia of Palmomyia incerta.: a-b: Male. a, Entire terminalia, posterior view; b, Entire terminalia, lat-
eral view; c—e: Female. c, Tip of oviscape, lateral view; d, Entire oviscape, ventral view; e, Spermatheca (to same
scale as ¢ and d).

and vestiture: Body entirely light yellow, even on abdominal tergites. Setae long, slender,
blackish, contrasting with light body color. HEAD: Frons of standard width among
drosophilines; eyes pink (not red), with dense but very short interfacetal setulae. Ocellar
triangle dark brown. Frontal-orbital setae in posterior half of frons; proclinate 0.7x length
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of posterior reclinate, close together; anterior reclinate minute, barely distinguishable from
row of fronto-orbital setulae on fronto-orbital plate. Ocellar setae well developed, bases
located within ocellar triangle. Inner vertical setae directed strongly inward, outer verti-
cals strongly divergent. Facial carina well developed, flat, width approximately equal to
width of basal flagellomere. Antennal pedicel with 2 longer setae typical of drosophilines;
flagellomere 1 light brown (not yellow), unmodified; arista with 2 segments, basal one
minute, apical one plumose with 3 dorsal branches and 1-2 ventral branches. One pair of
vibrissae present. Cheeks deep, mean CD/ED = 0.50 (10 males + females). Each labellar
lobe with 12 pseudotracheae. Floor of cibarium having following arrangement of sensilla
(described for one side): anterior end with row of 6 moderately long sensilla trichodea,
then pair of campaniform sensilla, then row of 4 sensilla trichodea, and finally a sclero-
tized, granulose bulb at posterior end. THORAX: Chaetotaxy distinctive, with 3 pairs (not
2) of dorsocentrals, anterior pair shortest, posterior pair longest. No prescutellar setae; 4
rows of acrostichal setulae, 2 postpronotal, 3 notopleural, 2 supra-alar setae, 1 long katepi-
sternal. Legs: long, slender, entirely yellow. Foreleg with femur having two dorsal rows
of setae, 1 row with short setae, other with setae twice the length of others, ventrally with
two long setae (at base and apex). All tibiae and tarsi with dense microtrichia. Wing hya-
line (no patterns), mean lengths 2.66 mm (3 males), 2.75 mm (3 females). Vein C ends at
apex of M. ABDOMEN: Entirely yellow (no tergal patterns), setae on dorsal margins dis-
tinctively longer than others. Male genitalia (as based on illustrated specimens, males 13,
14): Epandrium narrow in posterior view, bare save for brush of 10 long setae at apex of
pendulous ventral lobe. Cerci very highly modified: long and narrow, with pendulous ven-
tral process that is flared at apex and bears row of 4-6 sclerotized pegs on margin. Sursty-
lus with a long, narrow arm; apex flared; a row of 5-6 peg prensisetae on margin and row
of 6 setac laterad. Sursyli virtually detached from epandrium. Hypandrium short, U-
shaped, paraphysis with stout apical seta. Aedeagal apodeme keel-shaped, but short; aedea-
gus arched in lateral view, thick, with dorsoapical process and apicolateral flanges. Female
genitalia: deep in lateral view, with abruptly narrowed tip bearing 4 sharp, stiff setae; no
marginal pegs, but fine setae scattered over distal half of oviscape. Spermathecal capsule
sclerotized, large and tubular, length approximately 0.5X that of oviscape, with very deep
introvert. ’

HOLOTYPE MALE: COLOMBIA: Chocd, Sampichi, 4 April 1994, on female inflores-
cences of Phytelephas seemanii, in AMNH.

PARATYPES: ECUADOR: Napo Province, Baeza, 26 February, 1994, on male phase of
Geonoma undata (1 male fly), male inflorescences of Chamaedorea linearis (9 males, 5
females), coll. F. Ervik; Jatun Sacha Biological Station, 27 February 1994, on male inflo-
rescence of C. linearis (1 female fly), coll. F. Ervik. COLOMBIA: Chocé, Sampichi, 4
April 1994, on female inflorescences of Phytelephas seemanii (2 males, 4 females), coll.
R. Bernal and F. Ervik. Paratypes in AMNH and Universidade Catolica (Quito).

ETYMOLOGY: in reference to its somewhat ambiguous phylogenetic position, a result of
an unusual combination of features.
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