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Abstract

Based on a combination of molecular and morphological characters, two endemic Hawaiian genera,
TitanochaetaKnab andGrimshawomyiddardy, are transferred to subgenera within the g8onap-
tomyzaHardy as is thérosophilasubgenugngiscaptomyz&aneshiro. Replacement names for
three preoccupied specieS¢captomyza (Titanochaeta) neoevéX&rady et al.,nom. nov. (for
Titanochaeta evazadardy), S. (Titanochaeta) neokauaiensGrady et al.,nom. nov. (for
Titanochaeta kauaiensldardy),andS. (Titanochaeta) neosilvicol@'Grady et al.nom. nov. (for
Titanochaeta silvicolaHardy),are proposed. This brings the total number of described species in
the genusScaptomyz#o 272, of which 141 are endemic to the Hawaiian Archipelago. In compari-
son, the genuBrosophilacontains 368 species endemic to the Hawaiian Islands. Keys for the iden-
tification of the Hawaiian subgenera $€aptomyzand species dEngiscaptomyzalitanochaeta
andGrimshawomyiare also included.

Key words: Drosophilidae, Hawaiian Island§itanochaetaGrimshawomyiaScaptomyzaEngis-
captomyzaHawaiianDrosophila

Introduction

The Hawaiian Drosophilidae is an impressive radiation of an estimated 1,000 species
(Kaneshiro 1997) which have traditionally been placed in a total of nine genera (Hardy
1965). Based on a variety of morphological characters, Throckmorton (1966) recognized
two major lineages: “drosophiloids” and “scaptomyzoids.” Each lineage was initially com-
posed of a number of genera, subgenera, and species groups. For example, the droso-
philoid lineage contained all members of the geDussophilaFallén, 1823 endemic to
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Hawai'i, as well as the endemic Hawaiian gendralidrosophilaHardy, 1965 Antopo-

cerus Hardy, 1965, Ateledrosophila Hardy, 1965, andidiomyia Grimshaw, 1901.
Kaneshiro (1977) formally synonymized these four generaitisophilabased on anal-

ysis of male genitalic characters. The scaptomyzoid lineage includes all the Hawaiian
Scaptomyzaas well as those species placed in three ge@a&igosomaHardy, 1965,
GrimshawomyiaHardy, 1965, anditanochaetaKnab, 1914. In addition to these two lin-
eages, there were also a small number of intermediate taxa possessing the characteristics
of both major groups of Hawaiian Drosophilidae. Kaneshiro (1969) erected a new subge-
nus,Engiscaptomyzan the genu®rosophilafor the six taxa thought to be intermediate
between the drosophiloid and scaptomyzoid lineages (a seventh member of this group has
since been added).

Molecular and morphological studies over the course of the past 40 years have shown
that Throckmorton’s (1966) drosophiloid and scaptomyzoid lineages were actually allied
with one of two generdrosophilaor Scaptomyzarhis supports Kaneshiro’s reclassifica-
tion of the drosophiloid genera (Kaneshiro 1977) and prompts a similar reclassification of
the poorly known scaptomyzoid lineage. Molecular phylogenetic analyses recover a
monophyletic HawaiiarDrosophila (i.e., drosophiloid) lineage and strongly support the
placement ofGrimshawomyiaTitanochaetaand theEngiscaptomyzavithin the genus
Scaptomyzd&Bonacum 2001). The male genitalic morphologyitdnochaetaGrimsha-
womyig Scaptomyzaand Engiscaptomyzare all characterized by having “prominent,
well developed and exposed, male claspers” (Hardy 1965: 573), further supporting a syn-
onymy of these taxa. Here we combine molecular systematic results and morphological
data to synonymize two genefBtanochaetaandGrimshawomyigaand move one subge-
nus Engiscaptomyafrom the genu®rosophilato Scaptomyza

Specimens examined in this study derive from the following institutions (responsible
curator in parentheses): AMNH — American Museum of Natural History (Dr. P.M.
O’Grady); BPBM — Bernice P. Bishop Museum (Dr. N.L. Evenhuis); UHM — University
of Hawaii, Manoa (Dr. K.Y. Kaneshiro).

Systematics

Scaptomyzaiardy, 1850
(Figures 1—6)

Scaptomyzadardy, 1850: 361. Type specid3rosophila graminunfallén, 1823, by subsequent
designation (Coquillett, 1910: 603).

TitanochaeteKnab, 1914: 167. Type specid#anochaeta ichneumdfnab, 1914, by original des-
ignation.Syn. nov.

Scaptomyzellddendel, 1928:290. Type speci&apsophila flavaFallén, 1823, by original desig-
nation.

Scaptomyzettélendel, 1928: 290 (incorrect original spellingSzfaptomyzella
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GrimshawomyidHardy, 1965: 535Type speciedDrosophila perkinsiGrimshaw, 1901, by original ZOOTAXA

designationSyn. nov.

Engiscaptomyz&aneshiro, 1969: 80 (as subgenuPabsophilg. Type specieddrosophila cras-
sifemurGrimshaw, 1901, by original designati@yn. nov

Diagnosis.Scaptomyzas a cosmopolitan genus that currently contains about 15 subgen-
era (Wheeler 1981, 1986), some of which have been designhated as separate genera at one
time or another (Frey 1954; Hackman 1959, 1982; Malloch 1934). The traditional defini-
tion of Scaptomyzincludes taxa with two to four rows of acrostichal setulae, two pairs of
postsutural dorsocentral setae (and sometimes with a single set of presutural dorsocentrals
as well), the third costal section 2.5 times longer than the fourth, and the head distinctly
longer than high (Hardy 1965). However, a rather large radiation of about 150 described
species present in the Hawaiian Archipelago, has broadened this definition somewhat,
mainly because of atypical characters possessed by some of these taxa (Hackman 1959,
1962, 1982). For example, many members of the subdelmmmyzahave six rows of
acrostichal setulae, suggesting that this character may be quite variable Sgiipito-
myza Therefore, having either two or four rows of acrostichals is not a good synapomor-
phy for the genuScaptomyzaalthough it may be useful at delimiting some subgenera.
Perhaps the best character definingsathptomyzaés the presence of well developed,
exposed surstyli and enlarged lobes on either the epandrium (ninth tergite), cerci, or both.
These morphologies are also characteristic of the g&@wmrashawomyiaand Titanocha-
eta, as well as the subgenHagiscaptomyzaAn additional character, found in females of
most species, is a weakly developed, fleshy, non-dentate ovipdgdoochaetds atypi-
cal in this character as females of this group have a slender, sharply pointed, stylet-like
ovipositor, a character that may be an adaptation to a lifestyle as a spider egg sac predator.
Methods. We have examined the types, as well as large series of other material, from
all species placed ifitanochaetaEngiscaptomyzaand GrimshawomyiaTable 1). We
also have examined material from most recognized subgenera of theSgapismyza
Based on this work, we selected a number of taxa placed in the $Eapiomyzaas well
as representatives @rosophila (Engiscaptomya Grimshawomyiaand Titanochaeta
thought to be closely related to this genus, for use in the current molecular and morpholog-
ical analyses. Over 3.3 kilobase pairs of nucleotide sequence from five geneAdi6S,
COl, COll, Gpdh were examined in about 120 drosophilid species using a variety of phy-
logenetic methods (Bonacum 2001). The phylogeny shown in figure 1 is the result of a
maximum parsimony analysis (addition sequences = random, number of replicates = 100,
branch swap = TBR). The search recovered four most parsimonious trees [length 33,181,
Cl =0.31; Rl = 0.53; see Bonacum (2001) for more detail]; figure 1 is from the strict con-
sensus. Measures of support include bootstrap proportions (BP; Felsenstein 1985, 1988),
and decay indices (DI; Bremer 1988). This phylogeny shown is part of a larger study treat-
ing phylogenetic relationships within the entire Hawaiian Drosophilidae (Bonacum 2001,
Bonacum et al. in press) and includes several outgroups, as well as representatives of all
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major HawaiiarDrosophilalineages. Based on this taxon sampling, we feel confident in
making statements concerning the relationships of the Hawaiian Drosophilidae and the
genusScaptomyza

TABLE 1. Taxa examined in this study and summary of nomenclatural changes

Original Combination New Combination

Drosophila (Engiscaptomyza) amplilobHsrdy Scaptomyza (Engiscaptomyza) amplilgbardy)
Drosophila (Engiscaptomyza) crassifen@rimshaw Scaptomyza (Engiscaptomyza) crassife(@rimshaw)
Drosophila (Engiscaptomyza) inflatéaneshiro Scaptomyza (Engiscaptomyza) inflatdaneshiro)
Drosophila (Engiscaptomyza) lonchoptetiardy Scaptomyza (Engiscaptomyza) lonchoptétardy)
Drosophila (Engiscaptomyza) nasatssimshaw Scaptomyza (Engiscaptomyza) nasgismshaw)
Drosophila (Engiscaptomyza) redudtardy Scaptomyza (Engiscaptomyza) reduy¢tardy)
Drosophila (Engiscaptomyza) undula@imshaw Scaptomyza (Engiscaptomyza) undul@amshaw)
Grimshawomyia palatiiardy S. (Grimshawomyia) palatgHardy)
Grimshawomyia perkingsrimshaw S. (Grimshawomyia) perkin@srimshaw)
Titanochaeta bryanWirth S. (Titanochaeta) bryarfirth)

Titanochaeta chauliodoHardy S. (Titanochaeta) chauliodofHardy)
Titanochaeta contestatdardy S. (Titanochaeta) contestat@ardy)
Titanochaeta evexdardy S. (Titanochaeta) neoevegeGrady et al.
Titanochaeta glauc#&lardy S. (Titanochaeta) glaucéHardy)

Titanochaeta ichneumagnab S. (Titanochaeta) ichneumd@kinab)
Titanochaeta kauaiensidardy S. (Titanochaeta) neokauaien€)&Grady et al.
Titanochaeta setosiscutellutardy S. (Titanochaeta) setosiscutellugilardy)
Titanochaeta silvicolddardy S. (Titanochaeta) neosilvicol@'Grady et al.
Titanochaeta swezeirth S. (Titanochaeta) swezeyirth)

Titanochaeta vittigeHardy S. (Titanochaeta) vittigergHardy)

Morphological analyses were done either using light or scanning electron microscopy.
Specimens were prepared as follows: adult flies stored in 70% ETOH were completely
dehydrated via sequential washes with 80%, 90%, 95% and 100% ETOH. These speci-
mens were then critical point dried using standard protocols (Grimaldi 1987). Male geni-
talic structures were dissected from the abdomen and adhered to a specimen mount (Ted
Pella, Inc.) using double coated, carbon conductive tabs (Ted Pella, Inc.). The material was
sputter coated and visualized using a Hitachi S4700 Field Emission Scanning Electron
Microscope. All image files were saved in .tif file format and edited in Adobe Photoshop
5.0 (Adobe Systems, Inc.). Image files are available upon request.
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Figure 1.

Hawaiian

Drosophila
(89/368)

—— S. (Engiscaptomyza) crassifemur

T

T
=
W
2
th

— S. (Titanochaeta) chauliodon "Maui"

3.75 — 8. (Engiscaptomyza) nasalis

L7534 8. (Grimshawomyia) palata

2 100— 8. (Bunostoma) hamata
44.5— §. (Bunostoma) anomala
i 7 100 S- (Parascaptomyza) elmoi
N=5 100 24 L—§. (Scaptomyza) graminum
Scaptomyza 2475 S. (Elmomyza) n. sp. "O'ahu"
(10/272)

S. (Parascaptomyza) adusta

FIGURE 1. Phylogenetic relationships of the Hawaiian Drosophilidae (after Bonacum 2001), with
particular emphasis on the genSisaptomyzaand associated group3itanochaeta Grimsha-

womyiag and EngiscaptomyZa Numbers above the line at each node are bootstrap proportions,
numbers below the line are decay indices (after Bonacum 2001; see text for details). Numbers of
species sampled/total species described in a group is tabulated individually for the HEves@n

phila lineages, as well as for the Hawailarosophilaand genuscaptomyzas a whole (numbers

are not additive due to species unplaced in described groups). Chromosome numbers for the ances-
tor of the Hawaiian Drosophilidae (N=6) and groups where two independent fusions are inferred
(modified mouthpargroup and genuScaptomyzaare mapped on the tree, after (Clayton et al.
1972; Yoon et al. 1975).

Results and DiscussionThe molecular and morphological data strongly support the
notion that the generBitanochaetaandGrimshawomyiaas well as th®rosophilasubge-
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nus Engiscaptomyzaactually belong within the gen®captomyzaThe molecular phy-
logeny we present (Fig. 1) shows high support for a clade containing these three endemic
Hawaiian groups with several subgenera of the g8aaptomyz#&P = 100, DI = 24.75).
Although support for the HawaiiaBcaptomyzdineage plusTitanochaeta Grimsha-
womyiaand the subgenusngiscaptomyz# quite robust, relationships within this clade
are not well supported. Only the monophyly of the subg8umstomgBP = 100, DI =
44.5) and the sister group relationshipSof(Scaptomyza) graminuamdS. (Parascapto-
myza) elmo{BP = 100, DI = 24) are well supported (Fig. 1). The latter relationship, how-
ever, implies that the subgenBarascaptomyz& not monophyletic. This phylogeny also
calls into question the monophyly BhgiscaptomyzaplacingS. crassifemuas the sister-
taxon ofS. chauliodorandS. nasalisas the sister 0. palata(Fig. 1). Clearly, the large
Scaptomyzdineage will need to be surveyed more extensively and completely revised in
order to resolve these issues..

Scanning electron microscopy was used to compare the morphology of the male geni-
talia of Titanochaeta Grimshawomyiaand thecrassifemurgroup withScaptomyzand
Drosophila It is clear that, based on several characters, the three endemic Hawaiian
groups are more closely relatedSocaptomyzghan they are t®rosophila For example,
the epandria and cerci ditanochaeta, Grimshawomyia, Scaptomyaad Engiscapto-
myzaare all highly modified, possessing expanded lateral lobes that often bear elongate
setae (Figs. 2-6). Hardy (1965: 606) noticed these characters and cautioned against refer-
ring to them as secondary claspers because he preferred “to use this term only for those
distinctly clasper-like lobes...which bear strong spines.” In addition, the genit&zapf
tomyzaTitanochaetaGrimshawomyigandEngiscaptomyzhave a more “open” arrange-
ment, where the surstyli and lateral lobes of the epandrium form a “cup” on the
ventrodistal surface of the abdomen (Figs. 2-6). This is in contrast to the Qersos
phila, where the surstyli are closely oppressed on either side of the aedeagus and lateral
lobes on the epandrium or anal plates are generally absent.

Chromosome studies also suggest a close affinity bet®eaptomyzaEngiscapto-
myzaandTitanochaetgClayton et al. 1972; Yoon et al. 1975). The metaphase configura-
tions (1 V-shaped, 3 rods, and 1 dot; N = 5) is shared bet8esgrtomyzaritanochaeta
Engiscaptomyzaand some species in thmodified mouthpartspecies group (genus
Drosophilg. All other HawaiianDrosophila species have the “ancestral” karyotype (5
rods and 1 dot; N = 6) for the geniDsosophila It has been suggested that this reduction
in chromosome number has taken place via centric fusion events (Patterson & Stone
1952). Our molecular phylogeny (Fig. 1) suggests that this has taken place at least twice —
once in themodified mouthparspecies and again in teaptomyzéineage (which con-
tainsTitanochaetaEngiscaptomyzandGrimshawomyia

Based on the morphological, chromosomal, and molecular evidence, we propose plac-
ing the generditanochaetaandGrimshawomyianto the genuScaptomyzas subgenera.

We are also moving the subgeritisgiscaptomyzérom the genu®rosophilato Scapto-
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myza This placement will broaden the morphological concept of the ggoagtomyza ZOOTAXA
which will, in turn facilitate further taxonomic studies on this poorly understood and com
plex group.

FIGURE 3. Male terminalia oScaptomyzé#Titanochaetychauliodon(Hardy).
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Key to the Hawaiian Subgenera oScaptomyza
(modified after Hardy 1965)

White longitudinal stripe present on scutellum and at least to posterior region of
mesonotum, often extends along entire length of mesonotum; terminal fork of arista
deep, each branch equal in length to dorsal rays of arista.................. sulzyealia
Scutellum and mesonotum may be banded or unicolorous, but never with longitudinal
white stripe described above; terminal fork of arista not deep, branches less than
1€NGEh OF OFSAI FAYS ...t e e e e e e e aaees 2
Rays of arista short; chaetotaxy (e.g., katepisternal and dorsocentral setae) generally
reduced; four rows of acrostichal setulae; two well-developed humeral setae................

............................................................................................ subgealisscaptomyza

Rays of arista elongate; combination of other characters not as above ...........c............ 3
Either zero or one ventral ray present 0N ariSta..........ccccvvviiiiii e e 4
More than one ventral ray PreSent 0N @riSTa. .. ......cuvvviriieeeiiiiiiii e 8
Eight rows of acrostichal setulae present; female ovipositor sclerotized, may be nee-
dle-like and poiNted.............uuviiiiiiieiii e subgiemuischaetal?
Acrostichal setulae present in two to six rows; female ovipositor fleshy, non-sclero-
LUP4=T0 I o] g B0 (=T 0] 7= (<Y 5
Arista 1acking VENTIAl FAYS........uiiii it e e e e e e e e e e et e e e e eeeeaaan e as 6
One ventral ray PreSENt ON @rISTA........c..uuuriiiiiee ettt e e e e e e 7
Head flattened, longer than high; eyes strongly oblique; strong set of presutural dorso-
CENtral SEtAE PreSENT ......eviii i it suRgeawaldia

Head nearly square as seen in direct lateral view, lower margin approximately equal in
length to the frontal margin; enlarged setulae may be present in presutural position, but

00 88 i {0 Vo USRS subdaonsyza
Two rows of acrostichal setulae present; head not wider than thorax............cccceeeevvennnn.

............................................................................................... sulRmmssaptomyza
Number of acrostichal rows varies from four to six; head broader than thorax..............
................................................................................................ suligkracmptomyza
Shining black species, thorax and abdomen polished black; two or three ventral rays
present on arista; ocellar triangle large, extending to level of proclinate setae; acros-

Mesonotum brown, typically but not always with longitudinal vittae; acrostichal setu-
lae in six to eight rows; ocellar triangle not enlarged; hind trochanter lacking distinc-
HVE DIACK SELAE v ——— 9
Second antennal segment with a sharp point, extending over the base of the third seg-
ment; tibiae entirely yellow............ccccceeeiiiiiiiiiiieees subg@énusshawomyial6

Second antennal segment not sharply pointed; apices and bases of mid and hind tibiae
with prominent brown bands............ccccoooviiiiiiiiinns subdamgiscaptomyzal0
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ScaptomyzdEngiscaptomyza ZOOTAXA

Diagnosis.Mesonotum typically with five dark brown to black vittae extending the full
length, the lateral vittae may be interrupted at the suture (Kaneshiro 1969). The male geni-
talia of theEngiscaptomyzapecies are also quite similar to those of the g&uapto-

myza characterized by large lobes of the epandria and prominent surstyli (Fig. 4). Some
species (i.e.S crassifemuy also possess enlarged, swollen femora.

FIGURE 4. Male terminalia oScaptomyz#EngiscaptomyZaundulata(Grimshaw).

Included Taxa. ScaptomyzgEngiscaptomyzaampliloba (Hardy), comb. nov.from
Kaua'i, S. (Engiscaptomy3?a crassifemur (Grimshaw), comb. nov. from Maui and
Moloka'i, S (Engiscaptomy2zanflata (Kaneshiro)comb. nov.from O*ahu,S. (Engiscap-
tomyza lonchoptera(Hardy),comb. nov.from Maui,S. (Engiscaptomy2Zanasalis(Grim-
shaw),comb. nov.from Maui and Moloka'iS (Engiscaptomyzaeducta(Hardy),comb.
nov. from Hawai'i, S. (Engiscaptomyzaundulata Grimshawcomb. nov.from Hawai'i
(Nishida 2002)

Discussion.Kaneshiro (1969) recognized a single species growgsgifemuy con-
taining two subgroupscfassifemurandnasali§ within this subgenus. We will leave all
taxonomic ranks below the level of subgenus intact. The polytene chromosome of the sub-
genusEngiscaptomyzaunlike those of the remainder of the geasiptomyzaare large
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and easy to decipher. Yoon et al. (1975) examined the phylogenetic relationships between
four species of the subgenksgiscaptomyzaising polytene chromosome banding pat-
terns. Their work suggests tt&treductgHawai‘i) andS. crassifemu¢Maui Nui) are sis-

ter taxa.Scaptomyza inflatéO'ahu) is basal to this group aBd amplilobaKaua'i) is the

most basal member of this subgenus.

KEY TO SPECIESOF THE SUBGENUS ENngiscaptomyz&aneshiro

10. MESONOLUM VILLALE ... . .ueitiiiiiiiiiiiiieiiee ittt ettt e et e e et et e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaeas 11

- MesSoNOtUM [ACKING VITLAE .........ouuiiiiiiee ettt e e 15

11. Distinct infuscations along margin of wing, veins and crossveins, median portions of
most cells are hyaline; front tarsi of male with numerous erect dorsal setae. Hawai'i...
............................................................................................. undulata(Grimshaw)

- Wings faintly and evenly infuscated, no distinct markings ...........cccccccrnnnniiiiiiinnnne. 12

12. Surstylus sharply concave, with distinct lobe at apex which forms a “C” shape; dorsal
lobe of hypandrium narrowly pointed, with indistinct protrusion (see Kaneshiro, 1969;

T Nt PP amlifaiody)
- Surstylus less concave, straighter in profile ... 13
13. Protrusion on dorsal lobe of hypandrium somewhat short, indistinct..................cc........
.......................................................................................................... (Kiget@shiro)
- Protrusion on dorsal lobe of hypandrium elongate, finger-like ............ocoovvviiiennnn. 14

14. Front femur swollen, rufous in color; scutellum with additional setulae inserted on
margin between anterior and posterior scutellar setae; ovipositor blunt, with ca. 5 elon-
gate setulae along margin. Maui, Moloka'i ..................... crassifemur(Grimshaw)

- Front femur swollen (not as distinctly as above), entirely black in color; scutellum
only bears anterior and posterior scutellar setae; ovipositor blunt, with only a single

elongate setula present at apex. Maui, Moloka'i ................... nasalis(Grimshaw)
15. Legsentirely yellow, exceptforbrown apexoftarsus;leg segments shortand thick. Hawai'i
reducta(Hardy)

- Femora almost entirely brown, tinged faintly with black and narrowly yellow at the
bases and apices; tibia yellow with a broad brown band at apex and basal 1/3 of seg-
ment; tarsi yellow, tinged faintly with brown on apical segments. Maui .......................
.............................................................................................. lanchoptera(Hardy)

ScaptomyzgGrimshawomyid

Diagnosis.The genusGrimshawomyiavas described by Hardy (1965) and contains two
speciesG. palataandG. perkinsj the latter of which was initially described as a member
of the genudDrosophilaby Grimshaw (1901). The uniqgue male genitalia, which feature
surstyli that are exposed and an epandrium which is developed into a pair of moderately
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large lateral lobes, extending beyond the apices of the surstyli (Figs. 5-6), suggest tlRapTAxA
these taxa actually form a clade within the geBcaptomyzaThis clade is also character-

ized by having the second antennal segment sharply pointed at the apex, extending over
the base of the third segment; the vertical and ocellar setae inserted into the somewhat
swollen sides of the vertex; a long costal fringe, which extends nearly to ygjraRd the

distinctive wing markings.

FIGURES 5-6. 5, Male terminalia oBScaptomyzéGrimshawomyiaperkinsi(Grimshaw);6, Male
terminalia ofScaptomyzéGrimshawomyiapalata (Hardy).

Included Taxa. ScaptomyzaGrimshawomyia palata (Hardy), comb. nov. from
Maui and O‘ahu, an&. (Grimshawomyiaperkinsi (Grimshaw),comb. nov.from Maui,
O‘ahu and Hawai'i (Nishida, 2002).

KEY TO SPECIESOF THE SUBGENUS Grimshawomyiadardy

16. Clypeus and lower margin of the face yellow; wing with distinct pattern, apex lightly
infuscated; two reclinate orbital setae present on frons; coxae predominantly yellow;
foretarsi brown to black; third costal section shorter, roughly 2.5 times longer than
fourth; each pleuron with a broad, transverse yellow vitta, lower 1/2 of katepisternum
yellow, surstyli longer than wide, each with a row of fine teeth on venter. Hawai‘i .....
.............................................................................................. perkinsi(Grimshaw)

HAWAIIAN DROSOPHILIDAE © 2003 Magnolia Press 11
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- Clypeus pale brown; lower margin of the face predominantly brown, with a thin band
of yellow; wing pattern similar to above, but with hyaline area at apex; three distinct
reclinate orbital setae present on frons; coxae brown; foretarsi yellow; third costal sec-
tion longer, about 3.5 times longer than fourth; pleura almost entirely brown, lacking
distinct vittae; surstyli plainly visible, evenly rounded on ventral surface, lacking con-
spicuous teeth. O’ahu, MaUi..........cc.uuviiiiieiiiiiiiiee e palel@rdy)

ScaptomyzdTitanochaetg

Diagnosis. Titanochaetawas erected by Knab (1914) as a genus of endemic Hawaiian
Drosophilidae. Hardy (1965) suggested that this genus actually should be considered a
subgenus oScaptomyzdased on a variety of morphological characters including con-
spicuous surstyli which project well beyond the margins of the ninth tergite (Fig. 3), lack
of ventral rays on the arista, and a short head which is approximately two times higher than
long. We are placing the eleven known speciebitanochaetaall of which are parasitic
on spider egg sacs, in a subgenuSadptomyzaChaetotaxy is an important synapomor-
phy of the subgenuBEtanochaetaThese species have eight rows of acrostichal setulae, a
character not seen in the other specieSaafptomyzaFurthermore, the setae on the head
and thorax are very strong, the vertical setae are often longer than the head is wide. The
shape of the head is also characteristic. It is equal to or narrower than the thorax in width,
with a distinctly oblique, slanted front which is often more than two times longer than the
lower margin of the head. The genae are straight sided and indented along the anterior eye
margin. Finally, the ovipositor of most taxa is long and needle-like, probably due to the
parasitic lifestyle of these taxa.

Discussion.The new subgeneric status Tifanochaetain Scaptomyzaequires that
we propose new replacement namesTioevexaT. kauaiensisandT. silvicolabecause
those specific epithets are preoccupied in the g8naptomyzaWe proposeScaptomyza
neoevexaD'Grady et al. nhew replacement nameor Titanochaeta evexgHardy, 1965)
(preoccupied byscaptomyza evexdardy, 1965) Scaptomyza neokauaiens€dGrady et
al., new replacement namefor Titanochaeta kauaiensiglardy, 1965) (preoccupied by
Scaptomyza kauaiensidackman, 1959), an8captomyza neosilvicol®'Grady et al.,
new replacement namefor Titanochaeta silvicolgHardy, 1965) (preoccupied IScap-
tomyza silvicoleHardy, 1965).

Included Taxa. ScaptomyzéTitanochaetabryani (Wirth), comb. nov.from Hawai'i,
O‘ahu, and Maui NuiS. (Titanochaeta chauliodon(Hardy), comb. nov.from Maui and
O‘ahu, S. (Titanochaeta contestata(Hardy), comb. nov.from O‘ahu,S. (Titanochaeta
glauca(Hardy),comb. nov.from Maui,S. (TitanochaetaichneumonKnab),comb. nov.
from Hawai'i, S. (Titanochaetf neoevexaD’'Grady et al., from Moloka'iS. (Titanocha-
eta) neokauaiensi®©’Grady et al., from Kaua'is. (TitanochaetasetosiscutelluniHardy),
comb. nov.from Hawai‘i and Moloka'i,S. (Titanochaeti neosilvicolaO'Grady et al.,
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from Hawai'i, S. (Titanochaeti sweyzei(Wirth), comb. nov. from Kaua'i, Maui, and ZOOTAXA

O‘ahu, andS. (Titanochaetavittigera (Hardy),comb. nov.from Kaua'i (Nishida, 2002).
Discussion.The species in this group are infrequently collected and poorly understood

taxonomically. The fact that a number of species in the subJéan®chaetaare present

on multiple, non-adjacent islands suggests that they are either better at dispersing or have a

lower rate of speciation than other endemic Hawaiian groups. It also might indicate that

there are additional cryptic species remaining to be described in this group.

KEY TO SPECIESOF THE SUBGENUS TitanochaetaKnab

17. Female ovipositor blunt, rounded at apeX........cccccceeevieveeernnnns contestatgHardy)

- Ovipositor pointed, NEedIE-IKE ...t 18

18. Crossveins distinctly infuscated; M1 between crossveins dm-cu and r-m short, about
1/5 length of M1 measured from crossvein dm-cu to apex. Maui, O‘ahu, Kaua'i

................................................................................................................ gWbzbyi

- Crossveins not infuscated; M1 between crossveins dm-cu and r-m greater than 1/5 the
length of M1 between dm-CU and QPEX .......uuieiiiiiiiiiiiiiiiie e e e e e e eeeeenees 19

19. Sides of scutellum with conspicuous setae in addition to anterior and posterior scutel-
lars; both katepisternal setae well developed, roughly subequal in length ................ 20

- Scutellum lacking secondary setae; length of anterior katepisternal setae variable, rang-
ing from short to subequal SEtae ...........couuiiii i, 21

20. Mesonotum and scutellum entirely yellow, abdomen predominantly yellow Southern
O‘ahu, Hawai‘i, Maui, Moloka'i, Lana'i........ccoccovveiviieiiiiiiiiiieieeeeeenn, bry@viirth)

- Mesonotum mostly black in ground color, covered with gray pollen; scutellum black,
abdomen mostly black. Moloka'i, Hawal........................... setosiscutell(ifardy)

21. Anterior katepisternal strong, about equal in length to posterior katepisternal setae;
surstyli bear a strong black spine at the apex of a prominent posterior projection; api-
cal fork of arista long or bifid, giving the appearance of a ventral ray . Maui, Q'ahu

......................................................................................................... chalflitatdsy)
- Anterior katepisternal not over 1/2 length of posterior, usually small and hair-like;
male genitalia not as above; arista with short terminal fork, never long or bifid........ 22

22. Mesonotum predominantly yellow with three narrow brown vittae extending the full
length; incomplete brown vittae present on the pleurae; scutellum with a brown spot
extending over basal 1/2; abdomen dark brown, distinctly marked with yellow. Kaua'i
R RSRPPPPRRRR v/ 111 (0 (=1 = ¥ (w F=T(0 \Y)

- Predominantly black species, mesonotum and scutellum entirely black in ground color,
= o S T N = V= 23

23. First two abdominal segments almost entirely yellow ...........ccccccooviiiiiiiiiiiieiiniiiie, 24

- Abdomen almost entirely black, a narrow yellow band may be present at the apex of
S{=Toto] g0 I =T (0 U] 4 o PP P PP P PPPPPRTPPON 26
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ZOOTAXA

24. Tergites three and four shining black, five and six yellow; epandrium about two times
longer than high, truncated ventrally; no projection along medial surface of surstylus
observed in ventral view. Molokali..........cccooooeeiiviiiiiennneenn, neoevéXerady et al.

- Abdomen predominantly brown or black; epandrium about two times higher than
long, tapered ventrally; moderate to strong projection on medial surface of surstyli
when observed inN VENral VIEW.........cooo i 25

25. Abdominal tergites four to six brownish yellow on lateral margins, darker on dorsum;
male genitalia brownish yellow; pleurae largely brown; surstyli, when observed in lat-
eral view, with sharply pointed projection on mediolateral surface and sharply pointed
spine-like process on posterior margin. Hawai'i ...................... ichneumor(Knab)

- Abdominal tergites four to six, including genitalia, predominantly shining black; pleu-
rae entirely yellow; surstyli, when observed in lateral view, lacking sharply pointed
projection on mediolateral surface, process on posterodorsal surface of surstyli broad,
not spine-like and pointed. Kaua'i..............cccceeeeeeennnns neokauaier®isrady et al.

26. Abdomen shining black beyond second tergite; male genitalia yellow; anterior recli-
nate inserted near lower 1/3 of fronto-orbital plate. Maui............... glaucéHardy)

- Abdomen black, dusted with gray; male genitalia black; anterior reclinate inserted near
middle of fronto orbital plate. Hawai‘i .......................... neosilvicolaO’Grady et al.
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