INTRODUCTION

This study deals with the haleakalae species group, a ctade of Drosophila endemic to the Hawaiian
Islands (Table 1). This group has previously been referred to as either the “white (or light) tip scutel-
lum” (Spieth, 1966; Throckmorton, 1966; Heed, 1968) or the “rimmed labellum” species groups,
based on morphological characters. However, several taxa in this clade lack either the white apical
tip on the scutellum (D. nigropolita and D. setositibia), or the rimmed labellum (D. fungiperda, D.
nigella, and D. nigra), although they are clearly members of this clade based on other morphologi-
cal, genetic, and behavioral criteria. Furthermore, some members of the picture wing (D. primaeva
& D. attigua), modified mouthpart (D. semifuscata), and rustica (“D. curiosa”, D. praesutilis, & D.
rustica) species groups possess a sclerotized black rim on the margin of the labellum (O’Grady et
al., 2001a,b). Several authors have also referred to this clade as the fungus feeder group (e.g.
Thomas & Hunt, 1993; Kambysellis & Craddock, 1997) based on the ecological niche that its mem-
bers exploit. Although larvae of several species are fungivores and the adults can often be found
feeding on or ovipositing in fleshy fungi (Table 2), the exact larval substrates of the majority of
species in this group are still unknown.

Hardy (1965) first referred to this group as the “haleakalae complex” of species, defined as
species “characterized by having the body shining black in ground color, the upper 2/3 of the front
black and the lower third rufous, and the scutellum black with a yellow spot at the tip”. We are des-
ignating the species listed in Table 1 as members of the haleakalae species group based on Hardy’s
(1965) definition and one of the oldest described members of this clade, D. haleakalae (Grimshaw,
1901) because of priority. Although this goes against the long standing tradition in Hawaiian
Drosophila systematics of naming species groups after their major diagnostic character, we feel this
is most appropriate, especially given the lack of diagnostic morphological characters and uncer-
tainty of ecological niches in the majority of species in this group.

The Drosophila haleakalae species group is characterized by having slender, shiny black bod-
ies and low body profile, a “gestalt” that is readily recognized in the field without the aid of mag-
nification. Several synapomorphies that define this clade have been discussed previously, including:
male genitalia lacking anal sclerite (Throckmorton, 1966); females with weakly sclerotized, non-
telescoped, non-pigmented and non-functional spermathecae; sperm that are retained by females are
found in the seminal receptacle (Throckmorton, 1966; Kambysellis & Craddock, 1991); short-fila-
mented eggs (Throckmorton, 1966; Kambysellis, 1993) that are only partially inserted into their
substrate (Kambysellis, 1993); and a relatively simple male mating behavior characterized by an
apparent lack of preliminary courtship (Spieth, 1966).

The results of Throckmorton’s (1966) morphological studies (Fig. 1a), as well as recent molec-
ular analyses (Kambysellis et al., 1995; Baker & DeSalle, 1997; Remsen & DeSalle, 1998; Fig. 1b),
suggested that the genus Scaptomyza, not other members of the genus Drosophila, is the sister clade
of the Hawaiian Drosophila. This suggests that the genus Drosophila, as currently defined, may not
be monophyletic. Based on this phylogeny, Throckmorton (1966) proposed that the family Droso-
philidae have either colonized the Hawaiian Islands once or twice. In the single-colonization sce-
nario, one ancestor gave rise to both the Scaptomyza and Drosophila lineages. These groups then
diversified in Hawai‘i. The fact that the genus Scaptomyza is not endemic to Hawai‘i (i.e., some
species are found elsewhere) suggests that (a) some Scaptomyza “escaped” from Hawai‘i and diver-
sified in other places, or (b) the original colonist was “Scaptomyza-like” and that genus had already
begun to diversify at the time Hawai‘i was colonized. The two-colonization scenario requires that
the ancestors of the Hawaiian Drosophila and Hawaiian Scaptomyza were distinct sister taxa at the
time they colonized the Hawaiian Archipelago. Grimaldi (1990) presented a very different view of
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Table 1. Taxonomic relationships within the Drosophila haleakalae species group

Subgroup Complex Cluster Species

|. anthrax anthrax
demipolita
fascigera
fuscifrons
hemianthrax
melanoloma
multiciliata
nigropolita
retrusa
seorsa
Il. cilifemorata a. cilifemorata 1. venusta inciliata
longiperda
tanytarsis
venusta
2. cilifemorata cilifemorata
dolichotarsis
flaviceps
iki
" nigra
stenoptera
swezeyi
b. denotata denotala
sabroskyi
c. insignita chicae
curtitarsis
insignita
1. haleakalae a. atrifacies atrifacies
b. brunneicrus brunneicrus
ochropleura
¢. fungiperda fungiperda
nigella
d. haleakalae clara
cryptica
haleakalae
macrochaetae
IV. luteola a. fuscoapex fuscoapex
tamashiroi
b. luteola luteola
quinqueramosa
V. polita bipolita
canipolita
dives
flavisternum
illusiopolita
lissodora
mecocnemia
paraanthrax
polita
pretiosa
VL. scitula fulgida
melanosoma
scitula
setositibia
subopaca
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Table 2. Rearing records from the Drosophila haleakalae species group

Species (subgroup) Distribution Substrate Reference
D. bipolita (polita) Hawai‘i, Maui, Moloka'i, O‘ahu “gill fungi” Heed (1968)
D. chicae (cilifemorata) Hawai'i “fungi” new record
D. curtitarsis (cilifemorata) Kaua'i “mushrooms” new record
D. demipolita (polita) Hawai‘i “gill fungi” Heed (1968)
D. denotata (cilifemorata) O‘ahu “fleshy fungi” Hardy (1965)
D. fungiperda (haleakalae) Hawai'i Polyporus sulphrea  Spieth (1967)
D. iki (cilifemorata) Hawai'i, Maui “gitl fungi” Heed (1968)
D. illusiopolita (polita) Hawai'i “gill fungi” Heed (1968)
D. luteola (luteola) O‘ahu “gill fungi” Heed (1968)
D. macrochaetae (haleakalae) Maui “soft-shelf fungus” Hardy (1965)
D. melanoloma (anthrax) Lana‘i, Maui, Moloka'i Agaricus sp. Heed (1968)
D. nigella (haleakalae) Maui Polyporus sulphrea  Heed (1968)
D. ochropleura (haleakalae) Hawai'i “gill fungi” new record
D. polita (polita) Hawai'i, Lana‘i, Maui, Moloka'i “gill fungi” new record

Hawaiian drosophilid evolution in his morphological revision of the family Drosophilidae. Figure
1c¢ indicates that Scaptomyza and Hawaiian Drosophila are not sister taxa. Therefore, if Grimaldi’s
(1990) hypotheses are correct, at least 2 colonizations of Hawai‘i are required to explain the current
distribution of species.

Throckmorton’s (1966) phylogeny, as well as recent molecular studies (Kambysellis et al.,
1995; Baker & DeSalle, 1997), indicated that the haleakalae species group is the basal lineage with-
in the Hawaiian Drosophila (Figs. 1a,b). Several characteristics of the haleakalae species group,
including the short respiratory filaments on the eggs (Kambysellis, 1993) and the simple courtship
behavior (Spieth, 1966), are reminiscent of the genus Scapfomyza and support this assertion.
However, even though one haleakalae group species (D. bipolita) is basal in Grimaldi’s (1990) phy-
logeny, none of the traditionally recognized Hawaiian species groups are monophyletic in his analy-
sis (Fig. 1c). This indicates that the morphological characters used by Grimaldi (1990) to infer rela-
tionships within Drosophilidae are of little use in determining which species group is basal within
the Hawaiian Drosophila.

Relationships within the haleakalae species group have traditionally been very difficult to
define. Part of this difficulty stems from the fact that there is little character variation in this group;
many species are small and dark with subhyaline wings and have no other defining characters.
When characters do vary, they are either autapomorphic or highly variable and, therefore, not use-
ful for cladistic analysis. However, there are some characters that are useful in defining subgroups
within the haleakalae species group. The master key (see page 8) is intended to separate the species
examined in this study into subgroups and complexes and is intended to be used for species that
have either a rimmed labellum or lightened apical spot on the scutellum. Additional keys, included
with the descriptions of each species subgroup or complex, can be used to further sort species.

We have proposed several lineages (species subgroups, complexes or clusters) within the
haleakalae group (Table 1). These are based on a variety of internal and external morphological
characters and will be further tested and refined in combined morphological and molecular phylo-
genetic analyses (O’ Grady, in prep.).
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Figure 1. Proposed phylogenetic relationships within the Drosophila haleakalae species group. a. Morphological phylogeny of
Throckmorton (1966); b. Composite molecular phylogeny based on the molecular characters of Kambysellis et al. (1995) and
Baker & DeSalle (1997); e. Morphological phylogeny of Grimaldi (1990), redrawn after Baker & DeSalle (1997) Abbreviations:
AN = “antopocerus” species group, HAL = haleakalae species group, MM = modified mouthpart species group, MT = modi-
fied tarsus species group, PW = picture wing species group.
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MATERIALS AND METHODS

General Organization and Keys

This paper divides the haleakalae group into species subgroups, complexes, and clusters (Table 1).
Descriptions of each species are found under the heading of the species complex to which it belongs.
The first key serves as a “master key” to divide the haleakalae group into species subgroups and
species complexes. The numbers following each species complex name refer to the couplet in that
species complex section. This key is numbered consecutively throughout the paper.

Species Descriptions

Previously described species included in this revision list the original reference as well as any sub-
sequent treatments. In many cases we have added characters to these descriptions, usually those that
describe patterns of setation on the posterolateral region of the mesonotum or characters of the
ovipositor.

DEescripTiONS: The general morphological terminology follows McAlpine (1981). For exam-
ple, sternopleural setae are referred to as katepisternal setae in order to maintain clear homology
statements between Drosophilidae and other dipteran groups. Those morphological terms specific
to the family Drosophilidae follow Grimaldi (1987, 1990) and readers should consult those publi-
cations for excellent reviews of drosophilid morphology. Terminology specific to this publication is
discussed below.

All haleakalae species possess between 2 and 18 well developed supernumerary setae in pos-
terolateral region of the mesonotum, defined as the area bounded by the supra-alars, inner and outer
postalars, and dorsocentral setae. These setae are a good synapomorphy for this clade as no other
Hawaiian Drosophila studied to date possess such chaetotaxy. Some clades, like the venusta clus-
ter, have many heavy setae in this area, making it impossible to differentiate the inner postalars from
the supernumerary setae. For this reason we have labeled only the outer postalar, supra-alar, and
posterior dorsocentral in the figures. The inner postalar is given a number, as are all the supernu-
merary setae. These numbers are not intended to signify homology; they are merely present for pur-
poses of clarity. We have added this character to the original descriptions when we were able to
examine these taxa. Although most species display identical patterns of setation between males and
females, some taxa display sexual dimorphism in this character [e.g., D. denotata (Figs. 51, 52) and
D. bipolita (Figs. 110, 111)].

Patterns of setae and cilia found on the forelegs of some male haleakalae species are described
as being either complete, extending the full length of the leg segment, or incomplete, extending only
a portion of the leg segment. When incomplete, the fraction of the leg segment that the setae or cilia
extend is stated. Wings are described using the terminology employed in Diptera (McAlpine, 1981)
and applied to Drosophilidae by Wheeler (1981) and Stark et al. (1999).

More detailed characteristics of the ovipositor are also included here, both for species where
the female was previously known and for those where this is the first description of the female.
Drawings were made from prepared slide mounts. The presence of ovisensilla on the dorsolateral
and ventral margins of the ovipositor are measured based on how far they extend down the ovipos-
itor plate. The inner subapical ovisensilla refers to the long, setae-like ovisensilla present in the sub-
apical position on the inner margin of the ovipositor plates. The length of these ovisensilla is meas-
ured as a percentage of the maximum width of the ovipositor.
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FIGURE ABBREVIATIONS: The following abbreviations are used in the figures:

acrs - acrostichal seta pvc - posteroventral cilia
as - anterior scutellar seta pvs - posteroventral seta
avc - anteroventral cilia sas - supra-alar cilia

dcs - dorsocentral seta sc - scutellum

dr - dorsal ray of arista ve - ventral cilia

oc - ocellus vmc - ventral-medial cilia
ocs - ocellar seta vr - ventral ray of arista
pas - post alar seta wb - wing base

pocs - postocellar seta

MEASUREMENTS: Several morphological structures from the holotype, allotype, and a maxi-
mum of 10 paratypes of each sex were measured (Sturtevant, 1942; Grimaldi, 1987). Abbreviations
used in the measurements section include: (1) thorax length (TL), distance from anterior nota! mar-
gin to the posterior apex of the scutellum, (2) wing length (WL), maximum distance from the
humeral crossvein to the apex of the wing, (3) ratio of thorax length to wing length (TL/WL), (4)
head width (HW), greatest distance between apical margins of the eyes, (5) ratio of head width to
thorax length (HW/TL), (6) costal index (CI), length of costa from subcostal break to R,, s/ length
of costa from Ry, 3 to Ry, s, (7) fourth vein index (4V), length of M, from crossvein dm-cu to apex/
length of M| from crossvein r-m to crossvein dm-cu, (8) length of CuAl from crossvein dm-cu to
apex/ length of crossvein dm-cu (5X), (9) length of costa from R, 3 to Ry, s/ length of M; from
crossvein r-m to crossvein dm-cu (4C), and (10) length of CuAl from crossvein dm-cu to apex/
length of M from crossvein r-m to crossvein dm-cu (M). Holotype and allotype measures, when
obtained, appear individually in their respective sections and are also included in the means and
ranges. The measurements section of each description includes mean value of each measurement for
each gender. Numbers in parentheses are the range of values observed for each measurement.

MATERIAL: The following codens indicate the location of specimens examined in this study
(after Samuelson et al., 2001):

AMNH = American Museum of Natural History, Pinned Collection, New York
AMNH-MC = American Museum of Natural History, Monell Collection for Microbiology and
Molecular Biology, New York

BPBM = Bernice P. Bishop Museum, Honolulu

BMNH = The Natural History Museum, London

UHM = University of Hawai‘i at Manoa Entomology Collection, Honolulu

USNM = National Museum of Natural History, Smithsonian Institution, Washington, D.C.

Accession numbers accompany the Bishop Museum material. Further information on previously
described species can be found in Evenhuis (1982). With the exception of D. flaviceps, which is des-
ignated nomen oblitum, all species in this study have been examined by one or more of the authors.
Homotypes that have been designated are noted. The depository of all type material is stated in the
“Types” section of each description. Holotypes of all new species described in this study are deposit-
ed in BPBM. Material present in the AMNH-MC collection is assigned a DNA accession number.

Some 50 collectors have contributed to the specimens covered by this manuscript. Collector
abbreviations used in this report are as follows: ATO = Alan T. Ohta; CPH = C.P. Hoyt; CWS =
Curtis W. Sabrosky; DEH = D. Elmo Hardy; DF = D. Futch; DG = D. Gubler; DHH = D.H. Habeck;
DJP = David J. Preston; DS = D. Sargent; ECZ = E.C. Zimmerman; ED = E. Dresner; EHB = Edwin
H. Bryan; EJF = E.J. Ford, EMC = Elysse M. Craddock; FCV = Francisca C. do Val; FEC = FE.
Clayton; FGH = Francis G. Howarth; FXW = Francis X. Williams; GBM = Gordon B. Mainland;
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HLC = Hampton L. Carson; HT = H. Toba; HTS = Herman T. Spieth; [w = [wamoto; JAT = Joaquin
A. Tenorio; JKF = Jack K. Fujii; JO = John Obata; JPM = John P. Murphy; JBS = Julian B. Stark;
JWB = John W. Beardsley, Jr; KTK = Kevin T. Kaneshiro; KYK = Kenneth Y. Kaneshiro; LHT =
Lynn H. Throckmorton; LW = L. Wheeler; MDD = Mercedes D. Delfinado; MPK = Michael P.
Kambysellis; MRW = Marshall R. Wheeler; MSA = Marian S. Adachi; MT = M. Tamashiro; NLHK
= Noel L.H. Krauss; OB = O. Bryant; OHS = Otto H. Swezey; PHT = Philip H. Timberlake; PMO
= Patrick M. O’Grady; RMB = R.M. Brown; RM = Ryoji Namba; SLM = Steven L. Montgomery;
WBH = William B. Heed; WCM = Wallace C. Mitchell; WI = W. Ibara; WPM = William P. Mull;
YK = Yoshio Kondo. Some specimens also have collection numbers associated with them: C-H
refers to H.L. Carson’s Hawaiian collections; OG refers to PM. O’Grady collections. Full records
for a given collection are available upon request.

MOLECULAR B10oLOGY: This section has been added to review the molecular data gathered for
a given species at the time of this revision. Information on loci examined, Genbank Accession num-
bers for sequences generated, and the appropriate references are included here. Species undescribed
at the time of some molecular publications are included here to serve as a link between those
sequences and the name of the species. It is also intended to give information about DNA or frozen
tissue that may be present for a given taxon. This material, like pinned specimens in a traditional
museum collection, is accessible to the scientific community for research purposes.
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SYSTEMATICS

KEY TO SUBGROUPS AND SPECIES COMPLEXES IN THE
DROSOPHILA HALEAKALAE SPECIES GROUP

A. Wings of males with conspicuous dark brown maculations; markings may be (a) extensive,
covering most of wing, (b) discretely restricted to apex of wing, (c) or distinct infuscations
along 1oNg VEINS ..cc.oiiiiiiiiiiiiinienie e cilifemorata subgroup, B (p. 23)

- Wings of both sexes entirely hyaline, subhyaline, or when infuscated, usually lightly so; marks
always diffuse, never prominently defined. Species small to medium in size .........c........ D

B. Maculations extensive, not restricted to apical portion of wing. Crossvein r-m infuscated .......

............................................................................................. cilifemorata complex, 10 (p. 25)

—  Wing markings restricted to apical portion of wing. Crossvein r-m not distinctly infuscated

C. Markings on wings restricted to areas surrounding apical portions of veins R, 3, R4,5, and M,
(O0ANU) e e denotata complex, 19 (p. 40)
—. Markings restricted to apex of wing in males only, wing of female entirely hyaline ...
(Hawai‘i, Kaua‘i, O'ahu) .....cccoovvveniiniiiicceccccc e insignita complex, 20 (p. 41)

D. Front basitarsus of males very short; less than 1/5 length of tibia ... (Kaua®i) .......c.occceeeees
.................................................................................................... scitula subgroup, 40 (p. 77)

—.  Front basitarsus of males greater than 1/5 length of femur ..o E
E. Inner margin of arista with numerous (6 or more) densely placed setae ... (Hawai'i, Maui,

MOIOKA'T) oo haleakalae subgroup, 22 (p. 46)
—.  Inner margin of arista SPArSElY SELOSE ......crvieriiriiiieiiciniitrsiieescrcesireesirreesteresenaesserseansnes F
F.  Pleura UNICOIOTOUS ....cooieiiiieiiiieiiieeiteeectieieeesreeestseesssseeassesassseaseteeesnnasssstessnssssssnsessssessannes G
—.  Pleura dark above, lighter below ... (all islands) ..................... polita subgroup, 31 (p. 61)
G. Pleura entirely yellow ... (O‘ahu, Maui) ..., luteola subgroup, 30 (p. 58)
—.  Pleura entirely dark brown to black ... (all islands) .........c.c........ anthrax subgroup, 1 (p. 8)

I. The anthrax subgroup

The anthrax subgroup contains all those species with relatively small body size, dark bodies, and
wings that are either subhyaline or lightly infuscated. The pleura of anthrax subgroup species are
entirely dark brown to black. The monophyly of and relationships among these species are not well
resolved, As such, no species complexes or clusters within this subgroup are proposed at this time.

Species of the anthrax subgroup are found on all the major high islands except O‘ahu. Maui
Nui is home to 6 species in this subgroup (Figs. 2a,c.e.f), 3 are from the Big Island (Fig. 2d), and a
single species, D. fascigera, is found on Kaua‘i (Fig. 2b). Drosophila melanoloma, which is found
on all the islands of the Maui Nui cluster (Fig. 2¢), has the widest distribution. It is unclear whether
D. fascigera is basal within this subgroup and the extant species have dispersed from Kaua‘i, the
oldest high island, or if members of the anthrax subgroup evolved on some more recent island and
have recently back-migrated to Kaua'i.

The ecology of this group is largely unknown. Heed (1968) reported rearing D. melanoloma
from Agaricus sp. (Table 2), but the breeding substrates of the other nine species in this subgroup
remain to be discovered.
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KEY TO SPECIES IN THE DROSOPHILA ANTHRAX SUBGROUP

1.  Scutellum unicolorous black, lacking lightened apical area. Costal fringe short, extending only

1/4 distance between veins Ry, 3 and Ry, 5 ... (Moloka‘i) ..o, nigropolita Hardy
—. Scutellum with lightened area at apex. Otherwise not as above ............cccoerevninvninneancne 2
2. Tibia and tarsi lacking conspicuous 1ong Cilia ..........ccovoiimeciniiniriee e 3
—. Tibia, tarsi, or both ciliated .........cccciiiiiiii e 8
3. Males with dense cluster of black cilia on venter of front femur (Fig. 13) ... (Kaua‘i) ............

...................................................................................... Jascigera Hardy & Kaneshiro, n. sp.

- Frons dark brown to black above, yellow below .......c...ccoovrviriiivorinini e 5
5.  Wings faintly fumose with very pale brown infuscations in upper apical portion and over r-m
crossvein ... (MOoloKa'1) ..o melanoloma Hardy
- Wings lightly infuscated with brown but not as above........cc.cccovviivenieniieniece e 6
6. Palpi with 2-3 long black setae at apex and a series of long yellow setae on posterior margin
(Fig. 4) ... (MOIOKA D) teiiiiiiiiiiie i cieeair i sttt esrcasiaestasasssasse s seessansssasennans retrusa Hardy
~,  Palpi with single 1ong apical SELA ... 7
7. Thorax polished black, pleura tinged with rufous ... (Hawai‘i) ............... demipolita Hardy
—. Entire thorax dusted with gray ... (Maui) ....cccccoririiiiiiiiiiiicc e, seorsa Hardy
8. Foretibia of males with ca. 5 posteroventral cilia, front basitarsus lacking cilia .... (Moloka‘i)

......................................................................................................................... anthrax Hardy
-, Foretibia and foretarsi of males both ciliated ..........c..cciiriiiriniiirenii e 9
9. Forelegs heavily ciliated; front tibia with row of ventral and posteroventral cilia extending over
apical 2/5, forebasitarsus with ca. 5 long black posteroventral cilia and 4 long anteroventral
cilia extending full length (Fig. 15) ... (Hawai‘i) ...... multiciliata Hardy & Kaneshiro, n. sp.
—. Front tibia with 6 posteroventral cilia, which extend over apical 2/3-3/4 of segment; no ventral cilia
present. Front basitarsus with 4 moderately long posteroventral cilia extending full length; no
anteroventral cilia present (Fig. 14) ... (Hawai‘) ..... hemianthrax Hardy & Kaneshiro, n. sp.

Drosophila anthrax Hardy Figs. 2a, 5
Drosophila anthrax Hardy, 1965: 148.

DiAGNoOSIS: Drosophila anthrax can be differentiated from closely related species in this clade
by having the antennae and palpi brown, the face black, the front femora yellow and tinged faintly
with brown, the mid and hind femora brown and tinged with rufous, and by lacking cilia on the front
basitarsus.

DESCRIPTION: 3 (@ unknown). In addition to the description provided by Hardy (1965), we note several
characters important to the taxonomic placement of this species. Thorax. About 10 setae, each ca. 1/4 length of
postalars, present in posterolateral region of mesonotum (Fig. 5). Legs. Front basitarsus not ciliated, ca. 2/3 as
long as tibia.

MEASUREMENTS: N =23 . TL = 1.4 mm (1.4-1.5); WL = 2.6 mm; TL/WL = 0.6 (0.5-0.6); HW = 1.1 mm
(1.0-1.1); HW/TL = 0.7; C1 = 4.4 (4.1-4.6); 4V = 1.3 (1.2-1.3); 5X =1.5 (1.3-1.7); 4C = 0.5 (0.4-0.5); M = 0.4,

TypES: MOLOKA‘L: Holotype & (BPBM 6,293), Manawainui Valley, vii.1952, DEH. TL = 1.5 mm; WL =
2.6 mm; TL/WL = 0.6; HW = 1.1 mm; HW/TL=0.7; Cl =4.1;4V = 1.2, 5X = 1.3; 4C = 0.5; M = 0.4. One
paratype male, topotypic with the holotype, UHM.

DisTRIBUTION: Known only from the island of Moloka‘i (Fig. 2a).
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Figure 2. Distribution ot species in the Drosophilu anthrax subgroup. a. D. anthrax, D. nigropolita, and D. retrusa, b. D. fas-
cigera; ¢. D. fuscifrons; d. D. hemianthrax, D. multiciliata, and D. demipolitu; e. D. melanoloma; f. D. seorsa.
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Figures 3—4. Palpi of some Drosophila anthrax subgroup species. 3. D. multiciliatu, 4. D. retrusa.

Drosophila demipolita Hardy Figs. 2d, 6, 16
Drosophila demipolita Hardy, 1965: 239.

Diacnosis: Drosophila demipolita is easily distinguished from other members of this clade
based on its brown third antennal segment, clypeus and palpi, entirely yellow legs, and each palp
with 1 apical seta.

DescripTion: &, %. Hardy (1965) described the external morphology of this species and the diagnosis
above lists those characters critical to its identification. Here we describe some additional characters. Thorax.
Posterolateral regions of mesonotum with ca. 11 setae (Fig. 6), ranging in size from minute (seta 1), to subequal
to postalars. Abdomen. Ovipositor acute at apex (Fig. 16). Apex with 4 sharp, stout peg ovisensilla. Dorsolateral
region with 3 peg ovisensilla. Ventral margin with 13 ovisensilla extending to 4/5 ovipositor length. Inner sub-
apical ovisensilla ca. 1/2 ovipositor width (Fig. 16).

MEASUREMENTS: N = 18. TL = 1.0 mm; WL = 2.5 mm; TL/WL = 0.4; HW = 0.8 mm; HW/TL = 0.8; CI
=34,4V=13,5X=194C=06:M=04 N=12.TL=1.2 mm; WL =2.6 mm; TL/WL = 0.5; HW = 1.0
mm; HW/TL =0.8; C1 =4.4, 4V = 1.4, 5X =2.0; 4C =0.5; M = 0.5.

Types: Hawal‘l: Holotype & (BPBM 6,338), 5 mi southwest of Honoka“a, viii.1952, DEH, abdomen col-
lapsed (Evenhuis, 1982). Not measured. Allotype in BPBM (6,338a). Three paratypes have been examined from
the UHM. 243, 1 ¥, Southwest of Honoka‘a, viii.1952, DEH.

MATERIAL EXAMINED; HAWAI‘L: Thirty-nine other specimens, 26 males and 13 females, in the UHM were
also studied. 1 &, S78, “demipolita”, no date, location, or collector given; 23, Bird Park, Kilauea, 5-6.xii.1963,
MRW:; 1 &, Bird Park, Kilauea, 24.vi.1963, LHT; 13, Forest above Pa‘auilo, 19.iv.1964, LHT; 19, Mauloa
Trail, Keanakolu, “on Cheirodendron leaves on ground”, DEH; 18, Kipuka K1, 9.ix.1964, “ex: gill-type fungi”,
HTS; 18,22, Forest above Pa‘auilo, 300 ft, 26.vii.1965, HLC; 1 &, Kipuka Ki, 24.vii.1966, HTS; 13, 12, Pu‘u
‘00, Volcano Trail, 4,500 ft, 29.ix.1967; 32, Bird Park, Kilauea, 3.vi.1974, HTS; 14, 12, Kipuka Ki, 1,285m,
3.vi.1974, HTS; 24, Greenwell Ranch, Pauahi, 27.vi. 1974, KYK; 34, 29, Kahuku Ranch Road, South Kona,
3,800 ft, 20.v.1975, KYK; 1 2, Bird Park, Kilauea, 25.vii.1975, 1,220 m, HTS; 38, 19, Kipuka Ki, 25.vii. 1975,
HTS; 13, Kahuku Ranch, 3,800 ft, 12.viii.1975, KYK; 338, Kahuku Ranch, 4,000 ft, 14.iv.1976, KYK; 13,
Wright Road, Pole #44, Volcano, 10.iv.1978, HTS; 13, 1 ¢, Manuka, South Kona, 15.i.1979, DEH; 23, Manuka
Forest Reserve, 5,200 ft, 13.x.1980, KYK.

DistriBuUTION: This species is known only from the island of Hawai'i (Fig. 2d).

EcoLogy: This species has been bred from gill fungus (Hardy, 1966).

Discussion: Two females, which are identified as D. demipolita-like “Kaua‘i”, are present in
the UHM. These are not conspecific with D. demipolita and may represent a new species.
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Drosophila fascigera Hardy & Kaneshiro, new species Figs. 2b, 7, 13

DiaGNosIs: Drosophila fascigera is differentiated from all known Hawaiian Drosophila by
having a dense clump of black cilia near the base of the venter of the front femur (Fig. 13) and by
lacking cilia on the front tibiae and tarsi.

DescrieTioN: &, (2 unknown). Head. Front dark brown to black to level slightly below proclinate setae,
rufous on lower portion. First 2 antennal segments yellow with faint tinge of brown on dorsum. Third segment
entirely dark brown. Arista with 7 dorsal, 3 ventral rays in addition to apical fork. Face white to yellow-white
through the central portion, yellowish down the orbits. Clypeus, palpi and mouthparts, except for black rim, pale
yellow. Each palp with 1 apical, plus 1 subapical seta on posterior margin. Front and vertex entirely gray polli-
nose except for polished area on vertex along each side of ocellar triangle. Eyes sparsely short pilose. Thorax.
Shining black, lightly dusted with gray pollen but with ground color shining through. Anterior katepisternal setae
ca. 1/3 as long as posterior katepisternals. Posterolateral region of mesonotum with ca. 6 setae (Fig. 7). Only
extreme apex of scutellum marked with yellow, when observed in dorsal view. Legs. Mostly yellow with slight
tinge of brown on apical 1/2 of mid and hind femora. Front legs as mentioned above and in Fig. 13. Wings.
Entirely subhyaline, costal fringe extending 1/2 distance between apices of veins R,,; and Ry,s. Abdomen.
Entirely dark brown to black, subshining, lightly gray-brown pollinose.

MEASUREMENTS: N = 538. TL = 1.0 mm (0.9-1.1); WL = 2.0 mm (1.9-2.3); TL/WL = 0.5; HW = 0.9 mm
(0.9-1.0); HW/TL=09:CI =4.1:4V=17;5X=2,4C=0.6, M = 0.5.

Types: Kaua‘r: Holotype & (BPBM 16,354), Mahanaloa Valley, Koke‘e, 1,950 ft, 23.iii.1973, KYK. TL
=1 mm; WL =23 mm; TL/WL =0.4; HW = 0.9 mm; HW/TL =09 Cl =4.4,4V =16;5X=2;4C=06 M
= 0.4. Four paratypes, all males. Mahanaloa Gulch, 19.vii.1974, SLM. Two paratypes are in UHM and 2 have
been placed in the BPBM.

DisTriBUTION: This species is known only from Kaua‘i (Fig. 2b).

EtymoLoGY: Latin, “bundle bearing”. This species is named for the dense clump of setae males
bear on the venter of the femur.

Discussion: The female of this species is currently unknown. One female specimen on hand,
from the same collection as the type, fits the general features of the male except that it lacks cilia-
tion on the front legs and has a brown discoloration through median portion of the face. However,
it is not possible to positively associate this female with the males of this species and it is not being
designated as part of the type series.

Drosophila fuscifrons Hardy Figs. 2¢c, 8, 17
Drosophila fuscifrons Hardy, 1965: 287.

DiacGNosis: Drosophila fuscifrons males differ from other species in this clade by having the
front entirely dark brown to black and dusted with gray pollen, face pale yellow to nearly white,
clypeus mostly yellow with brown tinges, front basitarsus 1/2 as long as tibia, thorax mostly dark
brown with rufous tinges in the ground color, and sternopleura yellow, tinged with brown. Females
can be distinguished by having the lower front narrowly yellow, the face entirely yellow and the
wings subhyaline with no markings at the apex or on r-m crossvein.

DEescripTiON: &, . Hardy (1965) provided a description of this species. Several characters are added to
that description. Thorax. Posterolateral portion of mesonotum with 2-3 setae (Fig. 8). Abdomen. Ovipositor with
rounded apex (Fig. 17). Ovisensilla short and pointed, extending along ventral margin to slightly more than 1/2
ovipositor length; dorsum with 1 peg ovisensilla, apex with dense cluster of ca. 4 peg ovisensilla; ventral mar-
gin with ca. 10 trichoid ovisensilla (Fig. 17). Length of inner subapical sensilla ca. 2/5 width of ovipositor.

MEASUREMENTS: N =23, TL = 1.1 mm (0.9-1.2); WL = 2.3 mm (2.2-2.3); TL/WL = 0.5 (0.4-0.5); HW
= 0.8 mm; HW/TL = 0.8 (0.7-0.8); C1 = 4.4 (4.3-4.5); 4V =13 (1.2-1.4); 5X = 1.8 (1.6-1.9); 4C=05; M =
0.5 (0.4-0.5).

Types: MAul: Holotype 8 (BPBM 6,365), Kula Pipeline, 4,500 ft, 8.iv.1932, OB, right foreleg beyond first
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Figures 13-15. Forelegs of some Drosophila anthrax subgroup males, 13. D. fascigera, 14. D. hemianthrax, 15. D. multicilia-
ta (90 x).
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Figures 16-19. Ovipositors of some Drosophila anthrax subgroup females; 16. D. demipolita; 17. D. fuscifrons; 18. D.
melanoloma; 19. D. multiciliata.

tarsomere, left foreleg beyond femur, both mid and hind legs beyond coxae, and abdomen beyond second seg-
ment missing, genitalia in microvial mounted beneath specimen (Evenhuis, 1982). Not measured. Allotype 9
{BPBM 6,365a), same collection as holotype. Not measured. Two paratypes have been examined from the UHM.
18, ‘Tao Valley, 8.viii.1918, OHS; 19, Ridge above Ha‘ela*au, 3,000-3,200 ft, 21.xii.1928, EHB. LANA‘L: One
paratype has been examined from UHM. 18, Lana‘ihale, 3,200 ft, vi.1953, DEH.

MATERIAL EXAMINED: MAUL Several other specimens in the UHM have also been studied. 13, Waikamoi
Stream, Waikamoi, 2,900 ft, 13.x.1967, KYK; 3%, Auwahi, 11.vii.1974, KYK; 402, Kaupd Gap, Haleakala,
4,750 ft, 19.vi.1975, KYK; 32, Kaupd Gap, Haleakala, 9.x.1975, KYK.

DISTRIBUTION: Drosophila fuscifrons is known from Maui and Lana‘i (Fig. 2c¢).

Drosophila hemianthrax Hardy & Kaneshiro new species Figs. 24, 14

DIAGNoSIS: Drosophila hemianthrax can be distinguished from other members of this clade by
having yellow third antennal segments and palpi, a front basitarsus with 4 prominent posteroventral
cilia extending along its full length, and a row of erect, closely placed, posteroventral setae on the
basal 1/4 of the front tibia (Fig. 14).

DEescrIpTION: &, (2 unknown). Head. Front subopaque dark brown to black over upper 2/3, pale yellow
below. Face yellow, tinged with brown on extreme upper portion beneath antennae bases and blackish on lower
2/3. Antennae pale yellow except for tinge of brown over dorsal portion of second segment. Arista with 6 dor-
sal, 2 ventral rays in addition to apical fork. Inner margin of arista sparsely short haired. Sides of epistoma dis-
tinctly protruded with 2 strong vibrissae located on this prominence when viewed laterally. Genae of moderate
width, ca. 1/12 width of eye. Palpi entirely yellow. Mentum subshining black. Mouthparts yellow except for nar-
row black sclerotized rim on labellum. Thorax. With the exception of the prominent yellow tip on scutellum,
thorax entirely shining black in ground color, moderately dusted with gray-brown pollen over mesonotum. Legs.
Predominantly yellow, front femur with streak of pale brown along posterodorsal surface, mid and hind femora

15
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Table 3. Drosophila haleakalae species present on multiple islands

Species Distribution of Types Distribution of Other Populations Notes
D. bipolita Hawai'i, Maui Moloka'i, O‘ahu -
D. canipolita Hawai'i, Lana'i, Maui, Kaua'i -
Moloka'i, O‘ahu
D. cilifemorata Hawai‘i, Maui, Moloka'i - -
D. clara Hawai'i Maui -
D. demipolita Hawali'i Kaua'i -
D. fuscifrons Lana'i, Maui - -
D. haleakalae Maui Hawai'i -
D. iki Hawai‘i, Maui - -
D. lissodora Hawai'i Maui -
D. luteola O‘ahu Hawai'i, Kaua'i dorsocentral number varies
D. macrochaetae Maui Hawai'i -
D. melanoloma  Lana'i, Maui, Moloka'i Hawai'i length of humeral setae varies
D. multiciliata Hawai'i Maui -
D. nigropolita Moloka'i Maui, Hawai'i -
D. polita Lana‘i, Maui Hawai'i, Moloka'i -
D. retrusa Moloka'i Maui -

tinged with brown apical 2/3. Front femur with complete row of ca. 8 posteroventral setae extending full length

" of segment and with row of 6 moderately long anteroventral cilia extending along basal 2/5 of segment. Front

tibia with ca. 6 posteroventral cilia extending over apical 2/3-3/4 and with closely placed row of 5-6 erect pos-
teroventral setae on basal 1/4-1/3 (Fig. 14). Basitarsus with 4 moderately long posteroventral cilia extending full
length. Front basitarsus just slightly over 1/2 as long as tibia. Wings. Evenly infuscated, lacking markings. Costal
fringe extending approximately 2/5 distance between apices of veins R,, 3 and Ry, 5. Last section of vein CuAl
ca. 1/2 length of M, between r-m and dm-cu crossveins. Abdomen. Entirely dark reddish brown to blackish. Male
genitalia not dissected.

MEASUREMENTS: N = 33. TL = 1.2 mm (1.0-1.3); WL = 2.6 mm (2.3-2.9); TL/WL = 0.4; HW = 0.9 mm
(0.7-1.0); HW/TL=038; CI =4.0;4V=14;5X=1.6; 4C=05; M = 04.

Types: Hawar‘l: Holotype & (BPBM 16,400), Kilauea Forest Reserve, 26.vii. 1975, HTS. TL = 1.2 mm;
WL = 2.9 mm; TL/WL = 0.4, HW = 1.0 mm; HW/TL =0.8, CI =4.2; 4V =1.3; 5X = 1.5; 4C=0.5; M = 0.4.
Two paratypes, both male, are in UHM: 13, Forest above Pa‘auilo, 3,000 ft, 26.vii.1965, HLC; 13, Halepiula
Road, Kapu‘a (land section), South Kona, 4,650 ft, vii.1977, DEH.

DiISTRIBUTION: Drosophila hemianthrax is known only from the Big Island (Fig. 2d).

ETYMoLOGY: Greek, “half anthrax”, referring to the smaller size of this species relative to D.
anthrax.

Drosophila melanoloma Hardy Figs. 2¢, 9, 18
Drosophila melanoloma Hardy, 1965: 360.

D1AGNOSIS: Drosophila melanoloma has 2 humeral setae; pale brown marks on the apex and
over the r-m crossvein of the wing; antennae, palpi, lower front, and all of face pale yellow; pleura
entirely black and mesonotum rather densely gray pollinose. Drosophila melanoloma can be distin-
guished from other species in this clade by the distinct pattern of pale brown marks on the wings
and by having the abdomen entirely black or dark reddish brown, the costal fringe short and the

upper 2/5-1/2 of the front brown.
DEescripTION: &, @. Hardy (1965) provides a description of males and females. Additional characters
include: Thorax. About 11 setae on posterolateral margin of mesonotum, arranged as in Fig. 9. Wings. Nearly
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Figure 20. Distribution of species in the Drosophila venusta cluster (cilifemorata complex, cilifemorata subgroup); a. D. incil-
iata; b. D. longiperda; c. D. tanytarsis; d. D. venusta.

subhyaline in females, markings extremely faint or completely lacking. Abdomen. Ovipositor with long, point-
ed and peg-like ovisensilla (Fig. 18). Apex somewhat acute, with ca. 4 ovisensilla. Dorsal margin with 3 ovisen-
silla; ventral margin with ca. 6 ovisensilla, extending to slightly over 1/2 ovipositor length. Inner subapical sen-
silla long, ca. 4/5 width of ovipositor (Fig. 18).

MEASUREMENTS: N = 108 . TL = 1.1 mm (0.8-1.3); WL = 2.5 mm (2.1-2.9); TL/WL = 0.4 (0.3-0.5); HW
= 0.8 mm (0.7-0.9); HW/TL = 0.8 (0.7-0.8); CI = 3.7 (3.14.1); 4V = 1.5 (1.4-1.8); 5X = 2.1 (1.8-2.6), 4C =
0.6 (0.6-0.8); M =05 (0.5-0.6). N =5%2. TL = 1.4 mm (1.3-1.5); WL = 3.2 mm (3.1-3.5), TL/'WL =04
(0.4-0.5); HW = 1.0 mm (0.9-1.1); HW/TL = 0.7; CI = 4.1 (3.7-5.2); 4V = 1.5 (1.3-1.7); 5X = 1.5 (1.3-1.8);
4C=0.6 (0.5-0.7); M =04 (0.4-0.5).

Typres: MoLoKA“L: Holotype & (BPBM 6,398), Pu‘u Kolekole, 3,600 ft, vii.1953, DEH. Not measured.
Allotype 2 (BPBM 6,398a) same collection as holotype. Not measured. Sixteen paratypes, 15 males and 1
female, have been examined from the UHM. 63, Hanalilolilo, vii.1952, DEH; 24, Maunawainui Valley,
vii.1952, DEH; 33, 12, Pu‘u Kolekole, vii.1952, DEH; 48, Pu‘u Kolekole, 3,600 ft, vii.1953, DEH. Maur:
Twenty-six paratypes in the UHM, 11 males and 15 females, have been examined. 58, 4%, Kula Pipeline,
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Figures 21-22. Head structures of some Drosophila venusta cluster species. 21. D. inciliata, arista;. 22. D. tanytarsis; palp.

4.iv.1932, OB; 63, 11 2, Palikii, Haleakala Crater, vi.1953, DEH.

MATERIAL EXAMINED: Additional material at UHM has also been examined. MauL: 2 %@, Palika, Haleakala
Crater, 6,500 ft, vii.1958, DEH; 23, Pu‘u Kukui Ridge, 4,500 ft, 4.viii. 1964, HLC; 13, Palikd, Haleakala,
21.vii.1965, KYK; 13, Waikamoi, 11.ii.1966, JPM; 148, Waikamoi, 29.iii.1966, JPM; 1%, Waikamoi,
22.1i.1967, JPM; 18, Hana‘ula, 4,000 ft, 7-8.v.1969, KYK; 33, Waikamoi 10.v.1974, HTS & KYK; 23,
Auwahi, 11.vii.1974, KYK; 28, Kaupd Gap, Haleakala, 4,750 ft, 19.vi.1975, KYK; 38, 79, Trail to Pu‘u
Kukui, 3,500 ft, 16-17.ix.1975, KYK; 29, Kaupo Gap, Haleakala, 9.x.1975, KYK; 38, 22, Palikii, Haleakala,
9.x.1975, HTS & KYK. MOLOKA1: A large series of specimens at UHM has been examined. 13, Pu‘u Kolekole,
vii.1963, LHT; 33, Pu‘u Kolekole, 3,600 ft, 24.vii.1964, HLC; 1%, Hanalilolilo, 3,000 ft, 13.viii.1965, HLC;
493, 119, South of Hanalilolilo, 9.i.1975, ATO; 113, South of Hanalilolilo, 15.vii.1975, ATO; 178, 49,
Waikolu Stream, South of Hanalilolilo, 5.v.1976, KYK. Eighteen individuals from AMNH have been studied.
94, 99, Nature Conservancy Cabin, Pu‘u Kolekole, 19-21.1ii.1999, 0G58.6, PMO & JBS. LANA‘IL: Although
no paratypes from Lana'i were available, the following specimens of this species were examined from UHM.
483,269, Lana‘ihale, 11.vii.1975, HTS; 38, 5%, Kaiholena Gulch, 3,300 ft, 12.vii.1975, ATO.

DisTRIBUTION: The type series of this species includes specimens from Moloka‘i, Maui, and
Lana‘i (Fig. 2e).

EcoLoGY: Drosophila melanoloma has been reared from Agaricus fungus (Heed 1968).

MOLECULAR BI1oLOGY: Representatives of this species (collection OG58.6) are present in the
AMNH-MC.

DiscussiON: Approximately 140 specimens similar to D. melanoloma have been collected on
the Big Island and are in the UHM (Table 3). These are nearly identical to the type series, except for
variation in the size of the humeral setae. The lower humeral is well developed, between 2/3-3/4 as
long as the upper seta in the type series from Moloka'i, and ranges from normal length to rudimen-
tary to completely lacking in Hawai‘i populations. Studies are currently underway to determine
whether these different populations are representative of variation within D. melanoloma or if they
represent a closely related sibling species (O’Grady & Val, in prep.).

Drosophila multiciliata Hardy & Kaneshiro, new species Figs. 2d, 3, 10, 15, 19

DiacNosis: Drosophila multiciliata is readily differentiated from the other species in this com-
plex by a combination of leg and wing characters (see description).

DESCRIPTION: &, . Head. Median portion of front yellow below level of anterior reclinates, black above.
Parafrontalia opaque black. Ocellar triangle mostly gray. Antennae, face, genae, and mouthparts, except for
black rim, pale yellow in male. Third antennal segment, lower margin of face, and apices of palpi dark brown in
female, Clypeus yellow, faintly tinged with brown in male, darker brown in female. Arista with 6 dorsal rays in
addition to apical fork and between 3-5 scattered short hairs on inner margin. Palpi slender, with 2 prominent
apical setae, the longer 2/3 length of shorter, and with a number of scattered black setae along both margins (Fig.
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longiperda (150 x), 25. D. tanytarsis (180 x), 26. D. venusta.
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3). Genae narrow, area between vibrissal row and eye margins equal to ca. 1/7 eye width. Thorax. Shining black
with faint tinge of rufous in ground color, rather densely gray pollinose but not obscuring ground color on
mesonotum, Apical portion of scutellum broadly yellow. Anterior katepisternal setae ca. 1/3 length of posterior
katepisternals. Posterolateral region of mesonotum rather densely setose, with series of ca. 10 thick setae (Fig.
10). Legs. Front legs predominantly black in male, front coxae yellow basally and along ventral margins, broad-
ly brown to black apically. Tarsi of male yellow, tinged with brown. Front legs of female mostly yellow, brown
on apical 1/3 of front femora, otherwise as male. Front tibiae flattened laterally, with row of ventral and pos-
teroventral cilia extending over apical 2/5. Basitarsus slender, ca. 2/3 length of tibia; with row of 5 long black,
posteroventral cilia and 4 long anteroventral cilia extending full length (Fig. 15). Mid and hind legs mostly yel-
low with apical halves of femora broadly brown. Front basitarsus 2/3 as long as tibia and ca. 2 x as long as sec-
ond tarsomere. Wings. Subhyaline, with faint tinge of brown in apical third and over r-m crossvein. Costal fringe
extending ca. 1/2 distance between apices of veins R,, 3 and Ry, 5. Abdomen. Entirely dark brown to black, gray-
brown pollinose. External male genitalia dark brown to black. Ovipositor with rounded apex (Fig. 19). Dorsal
margin with 3 long, pointed ovisensilla. Apex with cluster of ca. 7-8 short, pointed, peg ovisensilla. Ventral
ovisensilla extend ca. 3/4 length of ovipositor. Three apical-most ventral ovisensilla short and peg-like, remain-
ing ventral ovisensilla long and pointed. Apical setae ca. 1/2 ovipositor width (Fig. 19).

MEASUREMENTS: N = 113, TL = 1.3 mm (1.1-1.4); WL = 3.3 mm (3.0-3.6); TL/WL = 0.4 (0.3-0.4); HW
= 1.0 mm (0.8-1.1); HW/TL = 0.7 (0.7-0.8); CI = 4.6 (4.3-5.2); 4V = 1.4 (1.3-1.5); 5X = 1.9 (1.7-2.0); 4C =
0.5 (0.5-0.6); M =0.4 (0.4-0.5). N=112. TL = 1.5 mm (1.4-1.6); WL = 3.6 mm (3.4-3.9); TL/WL = 0.4, HW
= 1.1 mm (1.0-1.1); HW/TL = 0.7 (0.7-0.8); Cl = 4.9 (4.5-5.4); 4V = 1.4 (1.3-1.6); 5X = 1.8 (1.6-2.0); 4C =
0.5 (0.4-0.6); M =0.4.

Types: HawAI‘l: Holotype & (BPBM 16,355), Kipuka #9, Saddle Road, 5110 ft, 13.vii.1967, WBH. TL =
1.1 mm; WL = 3.2 mm; TL/WL =03, HW = 0.8 mm; HW/TL=0.8;CI =5.0;4V=15;5X=18;4C=0.5;
M =0.5. Allotype 2 ( BPBM 16,355a), same collection as holotype. TL = 1.4 mm; WL = 3.4 mm; TL/WL = 0.4,
HW = 1.0 mm; HW/TL =0.7; CI =4.5;4V = 1.6; 5X = 1.7, 4C = 0.6; M = 0.5. Eighty-four paratypes, 50 males
and 34 females, have been designated. 138, Kipuka Ki, 18.vii.1964, LHT; 1J4, Pu‘u Hualalai, 5,500 ft,
13.vi.1966, WBH; 38, Sinkhole, Hualdlai, 13.vi.1966, KYK; 14, Pawaina, 2,500 ft, 7.vii.1967, DEH, 42,
Kipuka #1, Saddle Road, 5,560 ft, 9.vi.1967, WBH; 24, 4%, Kipuka #2, Saddle Road, 5,400 ft, 9.vii. 1967,
WBH; 138, Kipuka #9, Saddle Road, 5,110 ft, 9.vii.1967, WBH; 29, Kipuka #6, Saddle Road, 5,240 ft,
11.vii.1967, WBH; 58, 99, same information as holotype; 14, 32, Kipuka #10, Saddle Road, 5,500 ft,
14.vii.1967, WBH; 13, Kipuka #9, Saddle Road, 5,100 ft, 28-29.vii.1967, HLC; 14, 1?, Kipuka #2, Saddle
Road, 5,400 ft, 10.viii.1967, WBH; 1 2, Kipuka #11, Saddle Road, 5,600 ft, 10.viii. 1967, WBH; 12, Kipuka #9,
Saddle Road, 5,400 ft, 13.ix.1967, HLC; 48, Keawewai Camp, 5,800 ft, 4.x.1967; 1%, Kipuka #10, Saddle
Road, 5.x.1967, MPK; 1 &, Kipuka #9, Saddle Road, 5,108 ft, 15-16.iv.1968, HLC; 13, 1 ?, Hinakapoula, 5,800
ft, 19.vi.1968, HLC; 13, Kipuka #9, Saddle Road, 5,100 ft, 4-5.x.1968, MPK; 13, 1%, Kipuka #10,
18.vii.1969, no collector given; 23, Pu‘u Wa‘awa‘a, 19.xii.1969, SLM; 138, Pu‘u Wa‘awa‘a, 4,300 ft,
22.xi1.1969, KYK; 34, Moanuiahea, Hualalai, 3,400 ft, 23.xii.1969, KYK; 23, Kipuka #14, Saddle Road,
15.1.1970, WBH; 29, Kipuka #2, Saddle Road, 19.i.1970, WBH, 13, Kipuka #10, Saddle Road, 19.i.1970,
WBH; 19, Bird Park, Kilauea, 1,220 m, 25.vii.1975, HTS; 1 &, Wright Road, Upper ‘Ola‘a Forest Reserve,
25.vii.1975, HTS; 34, Kilauea Forest Reserve, 26.vii.1975, HTS; 23, ‘Ola‘a Forest, Volcano Experimental
Station, 21.ii.1976, KYK; 103, 492, Halepiula Road, Kapu‘a (land section), South Kona, 4,650 ft, vii.1977,
DEH. Paratypes have been split between BPBM and UHM.

DiISTRIBUTION: Drosophila multiciliata is found only on the island of Hawai'i (Fig. 2d).

ETYMoLOGY. The name multiciliata, meaning “many cilia”, refers to the distinctive cilia locat-
ed on the front tibiae and tarsi of this species.

DiscussIoN: Specimens resembling D. multiciliata have also been collected on Maui (Table 3).
We are currently studying these in order to determine if they are D. multiciliata or a similar species
(O’Grady & Val, in prep.).
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Figures 27-30. Thoracic structures of some Drosophila venusta cluster species. 27. D. longiperda, male foreleg. 28. D. tany-
tarsis, male foreleg. 29. D. longiperda, wing. 30. D. tanytarsis, wing.

Drosophila nigropolita Hardy Figs. 2a, 11
Drosophila nigropolita Hardy, 1965: 394.

DiacNosis: Drosophila nigropolita has 2 humeral setae, subhyaline wings, and entirely black
pleura. It differs from most other members of the haleakalae group by having the scutellum entire-
ly black, lacking the pale yellow apex. Drosophila nigropolita also has an extremely short costal
fringe that extends just a short way beyond tip of vein R, 3, 1/4 the distance to Ry,s.

DEeSCRIPTION: & (@ unknown). Refer to Hardy (1965) for the original description. Additional characters
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Figures 31-34. Ovipositors of the Drosophila venusta cluster. 31. D. inciliata. 32. D. longiperda. 33. D. tanytarsis. 34. D. venus-
ta.

added here are: Head. Clypeus yellow with tinge of brown on dorsal portion. Front almost entirely golden polli-
nose. Pollinosity, which is best seen in direct light, extends over yellow portion below proclinate setae, over
parafrontal areas, and on upper portion of front. Ocellar triangle dusted gray-brown. Thorax. Posterolateral
region of mesonotum with ca. 6 setae (Fig. 11).

MEASUREMENTS: N = 53 . TL = 1.0 mm (0.9-1.1); WL = 2.3 mm (2.1-2.7); TL/WL = 0.4 (0.4-0.5); HW
= 0.9 mm (0.8-0.9); HW/TL = 0.9 (0.8-0.9); CI = 4.1 (3.5-4.5); 4V = 1.5 (1.4-1.5); 5X = 2.0 (1.6-24); 4C =
0.6 (0.5-0.6); M = 0.5 (0.4-0.5).

TyPES: MOLOKA‘L: Holotype & (BPBM 6,414), Pu‘u Kolekole, 3,600 ft, vii.1953. DEH. Not measured.
Allotype (BPBM 6,414a), same data as holotype. Seven paratypes, all males, have been examined from the
UHM. 33, Pu‘u Kolekole, vii.1952, MT; 23, Pu‘u Kolekole, vii.1953, MT; 13, Pu‘uoka‘eha, 3,700 ft, vii.1953,
DEH; 13, Pu‘u Ali‘i, 4,200 ft, vii.1953, DEH.

MATERIAL EXAMINED: MOLOKA‘I: Other material on hand includes: 13, South of Hanalilolilo, 19.vii.1963,
DEH; 23, Pu‘u Kolekole, 3,600 ft, 10.vi. 1964, LHT; 18, South of Hanalilolilo, 1.vii.1964, DG; 13, South of
Hanalilolilo, 21.xii.1965, KYK.

DisTrIBUTION: This species is known only from Moloka‘i (Fig. 2a).

Discussion: Specimens from Auwahi in West Maui, Waikamoi Forest Preserve in East Maui
and Alakahi Stream in South Kohala, Hawai‘i are also in the collection (Table 3). It is possible that
these represent a complex of closely related sibling species.
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Drosophila retrusa Hardy Figs. 2a, 4, 12
Drosophila retrusa Hardy, 1965: 450.

DiacGnosts: This species has 2 humeral setae, subhyaline wings, and entirely black pleura. It is
readily differentiated from other members of this clade by having the antennae, clypeus and palpi
pale yellow, by having several long setae at or near the apex of the palpi (Fig. 4), and by having the
mid and hind femora tinged with brown.

DEScrIPTION: Refer to Hardy (1963). Posterolateral region of mesonotum with ca. 10 short supernumerary
setae, as in Fig. 12,

MEASUREMENTS: N = 138. TL = 1.2 mm; WL = 2.3 mm; TL/WL = 0.5; HW = 0.8 mm; HW/TL = 0.8; CI
=44;4V=13;5X=19,4C=05M=04.

TypES: MoLOKA‘L: Holotype 8 (BPBM 6,437), Hanalilolilo, vii.1952, DEH,; right hindleg beyond femur
missing (Evenhuis, 1982). Not measured. One male paratype has been examined from the UHM: 14, Pu‘u
Kolekole, 3,600 ft, vi.1953, DEH.

MATERIAL EXAMINED: MOLOKA‘l: Other material in the UHM includes: 33, Pu‘u Kukui, 4,500 ft, iv.1954,
MT; 13, Hanalilolilo, 9-11.i.1975, ATO.

DisTtrIBUTION: This species is known only from Moloka‘i (Fig. 2a).

DiscussioN: One female from Hanalilolilo is in the UHM, but it cannot be definitely associat-
ed with the male. Three males that appear to be close to this species have also been collected from
Pu‘u Kukui, Maui (Table 3). This may represent a cluster of closely related species from several
islands.

Drosophila seorsa Hardy Fig. 2f
Drosophila seorsa Hardy, 1965: 461.

DiacNosis: Drosophila seorsa has 2 humeral setae, subhyaline wings, and the entirely dark
brown to black pleura. It can be distinguished from closely related forms by having its entire thorax
dusted with gray and the genae rather broad, ca. 1/3 the width of the eye.

DescripTiON: For further details refer to Hardy (1965).

Typg: MAur: Holotype & (BPBM 6,442), Paliki, Haleakala Crater, vi.1952, MT. TL = 1.1 mm; WL =2.4
mm; TL/WL=0.5 HW =09 mm; Cl=4.5;4V=16;5X=18,4C=05M=05.

DISTRIBUTION: Drosophila seorsa is known only from a single male collected on Maui (Fig. 2f).

I1. The cilifemorata subgroup

The cilifemorata subgroup consists of species which, when compared to other taxa in the haleakalae
species group, are relatively large and showy, with conspicuous maculations on their wings. There
are 3 distinct species complexes in this subgroup, cilifemorata, denotata and insignita. The cil-
ifemorata complex, which is defined by its conspicuous wing maculations and large body size, con-
sists of 11 species. One species in this complex, D. nigra, has lost the sclerotized black rim on its
labellum, most likely in an independent evolutionary event from that giving rise to 2 members of
the haleakalae complex, D. nigella and D. fungiperda, which also lack this character.
Relationships among taxa in the cilifemorata complex are largely unresolved, only the venus-
ta cluster is clearly defined. The remaining species in the cilifemorata complex are placed in the cil-
ifemorata cluster. The venusta cluster consists of 4 species, D. inciliata, D. longiperda, D. tanytar-
sis, and D, venusta. All species in this cluster have wing maculations, which cover the apical 1/3 of
the wing, reduced shading over the posterior crossvein, shiny dark bodies, and very similar ovipos-
itor shape and setation. The venusta cluster species are found on O‘ahu, Moloka‘i, Maui, and the
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Figure 35. Distribution of species in the Drosophila cilifemorata cluster (cilifemorata complex, cilifemorata subgroup). a. D.
cilifemorata, b. D. dolichotarsis, D. nigra, and D. stenoptera, c. D. iki, d. D. swezeyi.

Big Island (Fig. 20). The apparent absence of this subgroup on Kaua‘i makes the maximum age of
this complex between 2.6-3.7 million years (Carson & Clague, 1995). Based on their close mor-
phological and molecular similarity, D. inciliata from Maui and D. longiperda from the Big Island
are probably the most recently diverged species in this complex. The ecology of the venusta cluster
is unknown. The cilifemorata cluster species (D. cilifemorata, D. dolichotarsis, D. iki, D. nigra, D.
stenoptera, and D. swezeyi) are found on all the high islands except for Kaua‘i and Lana‘i (Fig. 35).
Drosophila flaviceps is being treated here as nomen oblitum (see below) and, therefore, it is not
being considered in this discussion. The absence of this group on Lana‘i may be because of a lack
of suitable ecological niches for these Drosophila on this island. The islands of Maui and Moloka‘i
together have 5 species in this lineage (Fig. 35a—c). Two species found on Maui Nui, D. iki and D.
cilifemorata, have also been recorded from the Big Island. This suggests that the cilifemorata clus-
ter may have radiated on Maui Nui with some species more recently colonizing other islands. Al-
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though it unclear whether D. swezeyi from O‘ahu is basal within this lineage, the biogeographic
information suggests that the age of the cilifemorata cluster may be similar to that of the venusta
cluster, approximately 3 million years. Heed (1968) reported that D. iki has been reared from “gill
fungi” (Table 2).

The denotata complex contains 2 poorly known species from O‘ahu (Fig. 50a). These species
belong in the cilifemorata subgroup based on their wing patterns, ovipositors and the setation pat-
terns on their mesonota. Drosophila denotata and D. sabroskyi are placed as sister taxa because of
their wing patterns. Drosophila denotata has been reared from “fleshy” fungi (Heed, 1968), but no
ecological information exists for D. sabroskyi. Further study is needed to determine the exact rela-
tionships and ecological habits of these species.

The insignita complex contains 3 small species, D. chicae from the Big Island (Fig. 50b), D.
curtitarsis from Kaua‘i (Fig. 50c), and D. insignita from O‘ahu (Fig. 50d). The wing maculations,
which place them in the cilifemorata subgroup, are most apparent in the males; wings of female are
less conspicuously marked. Two species in the insignita complex, D. chicae and D. curtitarsis, have
been reared from fungi by S.L. Montgomery and H.T. Spieth, respectively (from specimen labels).

Ha. The cilifemorata complex

KEY TO SPECIES IN THE DROSOPHILA CILIFEMORATA COMPLEX

10. J: Labellum lacking sclerotized black rim. Vibrissae heavily setose (Fig. 36). Forefemora
heavily setose, foretibia and foretarsi heavily ciliated (Fig. 43). Wings subhyaline with large
dark brown infuscations at apex and over crossvein dm-cu. Also with pale brown mark extend-
ing along basal portion of vein M;. 9: Wing maculations distinct, but more diffuse. Apical
mark may diffuse into infuscation over crossvein dm-cu. Shading over crossvein dm-cu may
extend beyond crossvein r-m in cells r4+5 and dm. Ovipositor large, distinctive (Fig. 49) ...

(MLAUI) oeiiieices ettt e s ke s eae e s ss e sesaeaassaas s raesat s ae s sba s s ba s abeeasbeebar e srans nigra Grimshaw
—. Labellum of & with sclerotized black rim. Wing maculations of both sexes not as above .... 11
11, Two humeral SEtAE PIESENE ..e.icceiriirciirieriirteie e sceren e st e ees b ereeereeseesaeesnnesbesanebesns 12
—  Only 1 humeral SEta PreSENL ......occoviiiiiiiiiiii et 15
12. Tibia and tarsi of & not ornate, lacking elongate cilia ..........cccooeveviininrneninccniennceenrec e 13
-, Male tibia ciliated on ventral surface; tarsi with both posterodorsal and posteroventral cilia

................................................................................................................................................ 14

13. 3: Forefemora not ciliated. Wings with distinct apical infuscation filling apical 1/4, extending
ca. 2/3 of distance to crossvein dm-cu from wing margin, ¢: Wing markings less distinct, often
divided into pale brown infuscations along apical portions of veins R, 3, Ry, s, and M;. Rarely,
males have apical wing spot divided as in females, but maculations much darker ... (O‘ahu) .

....................................................................................... tanytarsis Hardy & Kaneshiro, n. sp.

—.  &: Forefemora ciliated on anteroventral surface. Wings with broad dark brown band, which
extends through the middle of wing from costa at level of crossvein dm-cu. @: Lacking cilia
on forefemora. Wings as in male ... (Maui, Moloka‘i, Hawai ‘i) .............. cilifemorata Hardy

14. &: Front tibia with long, erect ventral cilia on apical 2/5; front tarsi with erect setae on pos-
teroventral and anteroventral surfaces. Wings with prominent brown markings over apical 1/4
and in region of crossvein dm-cu. Infuscation of dm-cu crossvein extends 1/2 distance to Ry,s.
Q: Lacking ornamentation on forelegs. Wing maculations as in male. Coxae and femora of
both sexes dark brown to black; tibia, tarsi and trochanters yellow ... (Hawai‘i, Maui) ....

................................................................................................................................... iki Bryan
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-.  J: Front tibia with several moderately long erect cilia on apical 1/3 of posteroventral surface;
front tarsi with conspicuous cilia on posteroventral and anteroventral surfaces. Wings with
prominent markings over apical 1/4, extending slightly beyond M, and crossvein dm-cu . Legs
entirely yellow. @: not known ... (O'ahu) ..o swezeyi Hardy

15. J&: Wings tinged with brown, straight sided and long, nearly 4 x longer than wide. Dark brown
maculations present over apex of wing and in broad band extending over crossvein dm-cu into
medial portion of cell r4+5. Wing base and crossvein r-m show slight infuscation. Front
basitarsus subequal to tibia. ?: Wings not so elongate, with same markings as male but more
darkly fumose in ground color. Basitarsus distinctly shorter than tibia ... (Maui) ..........o........

................................................................................................................... dolichotarsis Hardy

—  Wings and legs N0t @5 BDOVE .....coociiiiiiiiiiii e e bbbt orees 16

16. J&: Wings long, nearly 4 x longer than wide, but not straight sided. Broad brown transverse
band across middle of wing. Apex of wing also infuscated. Front basitarsus 2/3 length of tibia
et IMLAUT) e ettt r e ara e e teaeaarrrees stenoptera Hardy

—. Maculations restricted to apex and posterior crossvein, broad transverse band not evident ... 17

17. Apical maculation dark brown, covering 1/3 of wing, nearly extending to crossvein dm-cu.

Spot over crossvein dm-cu diffusing along vein CuAl ... (Moloka‘i) ........... venusta Hardy
-, Wings markings not as extensive. Infuscation over dm-cu crossvein sometimes faint, incon-
SPICUOUS ...viuiiiieiiiii ittt bbb s ekt s h st be e e s bk s4 e et b esneebesbeatebeere st sbenras 18
18. Femora of & entirely yellow. Females with palpi and antennae mostly yellow, tinged with brown
e IMIAUL) e e inciliata Hardy & Kaneshiro
~. Femora of & with light brown preapical streak. Palpi and antennae of females entirely black
o Hawai®n) s longiperda Kambysellis

ITal. The venusta cluster

Drosophila inciliata Hardy & Kaneshiro Figs. 20a, 21, 23, 31
Drosophila inciliata Hardy & Kaneshiro, 1968: 251.

DiaGNosIS: Drosophila inciliata is most closely related to D. longiperda. Males of D. incilia-
ta can be differentiated from those of D. longiperda having femora entirely yellow, lacking a preapi-
cal streak of pale brown coloration on the posterior surface. Females can be distinguished by hav-
ing the palpi yellow, tinged with brown at apex; the first antennal segment mostly yellow, the sec-
ond mostly yellow, tinged with brown on the dorsum and third mostly brown.

DescripTiON: &, ?. In addition to those characters described in Hardy & Kaneshiro (1968), we add the
following. Head. Arista with 6-8 supernumerary hairs (Fig. 21). Thorax. Coloration of sternopleuron shows
some variation, either entirely black or dark reddish brown, tinged with black or dark rufous, tinged with brown.
Posterolateral portions of mesonotum rather thickly covered with ca. 17 moderately long setae (Fig. 23).
Abdomen. Ovipositor rounded at apex with ca. 11 peg ovisensilla (Fig. 31). Five long, pointed dorsolateral peg
ovisensilla present. Ventral margin with row of ca. 11 peg ovisensilla extending to 3/4 ovipositor length (Fig.
31). Apical setae long, roughly equal to width of ovipositor.

Eggs/Developmental Biology. Kambysellis & Craddock (1991) have studied the ovarian development and
insemination patterns of this species.

MEASUREMENTS: N =443, TL = 1.9 mm (1.7-2.0); WL = 4.1 mm 4.0-4.2); TL/WL = 0.5 (0.4-0.5); HW =
1.4 mm (1.2-1.5); HW/TL = 0.7, Cl = 4.4 (4.0-4.8); 4V = 1.2 (1.2-1.3); 5X = 1.4 (1.2-1.7); 4C = 0.4 (0.4-0.5);
M=04(03-04). N=32. TL=2.0 mm (1.8-2.1); WL = 4.3 mm (4.1-4.6); TL/WL = 0.5 (0.4-0.5); HW = 1.3
mm (1.2-1.4); HW/TL = 0.7 (0.6-0.7); CI = 5.1 (4.3-6.0); 4V = 1.3; 5X = 1.2 (1.1-1.3); 4C = 0.4 (0.4-0.5); M
=0.3.

TypES: MAuL: Holotype & (BPBM 8,927), Waikamoi, 4,000 ft, 23.vii.1965, DEH, axillary cell torn on left
wing (Evenhuis, 1982). Not measured. Allotype: ? (BPBM 8,927a), same collection as type. Not measured.
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Figure 36. Drosophila nigra. a. Head, lateral. b. Facial chaetotaxy. Abbreviations: ant s = antennal suture, ar = arista, flgl =
first flagellomere, forb pl = fronto-orbital plate, or vib = oral vibrissae, ped = pedicel.
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Eight paratypes, 4 males and 4 females, are in the UHM. All are from Waikamoi Forest Preserve. 19,
9-11.vi.1964, HLC; 13, 2.vii.1964, HLC; 1?2, 28.v.1965, DEH; 1 8, 1 ?, 29.vi.11965, HLC & LHT; 1 &, 4,000
ft, 23.vii.1965, DEH; 14, 1 2, 15.x.1965, JPM.

MareriaL ExamiNED: Maut: Fifteen other specimens (not paratypes), 14 males and 1 female, were stud-
ied from the UHM. The majority of these collections were made in Waikamoi Forest Preserve. 13, 8.vii.1965,
JPM; 13, 11.vi1.1965, HTS; 1 8, 24.ix.1965, JPM; 13, 15.x.1965, JPM; 1 &, 24.xii.1965, JPM; 13, 14.vii.1966,
IPM; 43, 7.ii.1967, IPM; Above dry forest, 4,600 ft, 12.x.1967, KYK; 338, 12, 10.v.1974, HTS. Other collec-
tions from Maui include: 13, Auwahi, 11.vii.1974, KYK. Specimens in the AMNH include: 13, Heed Trail,
Waikamoi Forest Preserve, 2.vi.1999, OG71.K, PMO; 748, Hana‘ula, 15-16.vi.1999, OG72.C, PMO, KYK,
KTK, & YK.

DisTRIBUTION: This species is known only from Maui (Fig. 20a).

DiscussioN: Drosophila inciliata and D. longiperda are very closely related, as the lack of mor-
phological characters separating them suggests. Developmental data from the ovaries and insemina-
tion patterns, however, indicate that they are quite distinct (Kambysellis & Craddock, 1991).

Drosophila longiperda Kambysellis Figs. 20b, 24, 27, 29, 32

Drosophila longiperda Kambysellis, 1993: 425,
Drosophila longiperdis Kambysellis, 1993: 422, Incorrect original spelling.
Drosophila longipedis Craddock & Kambysellis, 1997: 479, 482, 484, 485. Incorrect subsequent spelling.

DiaGNosIS: Drosophila longiperda males can be differentiated from other closely related
species in this clade by having a pale brown preapical streak on the posterior surface of each femur.
The females can be distinguished by having the palpi and antennae black, the antennal furrows dark
brown, and a dark brown preapical streak on the posterior portion of each femur.

DescripTiON: &, . This species closely fits the description of D. inciliata, except as noted above and dis-
cussed below. Head. Antennae and palpi entirely yellow in males. Antennae, palpi and clypeus of females most-
ly dark brown to blackish. Upper 1/2 of front black. Face of females discolored with brown. Females lack scle-
rotized black rim on labellum. Thorax. Pleura entirely black. Mesonotum polished black, bare of pollen except
on margins. Roughly 13 setae arranged on posterolateral portions of mesonotum, as shown in Fig. 24. Legs.
Front legs long and slender. Basitarsus subequat in length to tibia (Fig. 27). Wings. Crossvein dm-cu faintly
infuscated. Apical infuscation extensive, extending ca. 1/3 wing length, nearly to level of dm-cu (Fig. 29).
Abdomen. Ovipositor rounded at apex with cluster of 9-10 peg ovisensilla (Fig. 32). Four, pointed dorsolateral
peg ovisensilla present. Ventral margin with row of ca. 8 peg ovisensilla extending to roughly 3/4 ovipositor
length (Fig. 32). Apical setae long, roughly 4/5 ovipositor width.

Eggs/ Developmental Biology. Kambysellis (1993) examined the ultrastructure of the egg chorion of this
species.

MEASUREMENTS: N = 118, TL = 1.9 mm (1.6-2.3); WL = 4.5 mm (3.9-5.1); TL/WL = 0.4 (0.4-0.5); HW
=14 mm (1.1-1.6); HW/TL = 0.7 (0.6-0.8); CI = 4.7 (4.3-5.3); 4V = 1.2 (1.1-1.3); 5X = 1.5 (1.3-1.7); 4C =
0.5(04-05);M=03. N=112. TL=1.9mm (1.6-2.2); WL =4.1 mm (3.3-5.3); TL/WL = 0.5 (0.4-0.5); HW
= 1.4 mm (1.1-1.5); HW/TL = 0.7; CI = 4.4 (4.04.8); 4V = 1.2 (1.1-1.3); 5X = 1.4 (1.1-1.8); 4C = 05
(0.4-0.6); M = 0.3 (0.3-0.4).

Tvres: Holotype 2, The holotype of this species is the egg chorion described by Kambysellis (1993). This
specimen has been lost.

MATERIAL EXAMINED: HAWAI'L: 43, 32, ‘Ola‘a, Volcano Experimental Station Forest, 21.ii.1976, KYK..
TL =1.9 mm; WL =4.6 mm; TL/WL =0.4; HW = 1.4 mm; HW/TL =0.7, CI =4.9;4V = 1.3; 5X = 1.7; 4C =
05;M=0.3.TL=2.2 mm; WL=4.9 mm; TL/WL =0.4; HW = 1.5 mm; HW/TL=0.7;Cl =4.3; 4V =12;5X
= 1.4;4C = 0.5; M = 0.3. Thirty-six males and 85 females have been examined. 1 ¢, * Ola‘a, Forest Reserve,
3,775 ft, 3.ix.1965, KYK; 18, Honaunau Forest Reserve, 8.ii.1966, KYK; |1 €, Pawaina, 3,100 ft, 18.vii.1966,
HLC; 13, 22, Pu‘u Lala‘au, Kohala Mountains, 4,000 ft, 24-25.vi.1969, KYK; 1 &, ‘Ola‘a Forest Reserve,
Kilauea, 23.iv.1974, HTS; 1 8, Bird Park, Kilauea, 25.v1i.1975, 1220 m, HTS; 1 2, Mauna Loa Strip Road, 1,380
m, 25.vii.1975, HTS; 29, Upper ‘Ola‘a Forest Reserve, Wright Road, 25.vii.1975, HTS; 19, Kahuku Ranch,
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Figures 37-38. Posterolateral regions of the mesonotum of some Drosophila cilifemorata complex species. 37. D. cil-
ifemorata, 38. D. dolichotarsis.

3,800 ft, 12.viii.1975, KYK; 13, 1%, Upper ‘Ola‘a Forest, 19.vii.1976, HLC & KYK; 59, Halepuila Road,
Kapu‘a (land section), South Kona, 4,650 ft, vii.1977, DEH; 1%, Kipuka Ki, Mauna Loa Strip Road,
20-23.0x.1977, HTS; 13, 32, Bend in Wright Road, ‘Ola‘a Tract, 23.vii.1977, KYK; 13, 1%, Wright Road,
Pole #44, 23.ix.1977, HTS; 1738, 53 2, Waihaka Gulch, Ka‘u Forest Reserve, 3,800-4,000 ft, 23-30.11i.1978,
KYK; 23, 6%, Kohala, 26.vii.1980, ATO; 33, 5%, Maulua Forest Reserve, 5,200 ft, 13.x.1980, KYK; 34,
Hakalau Forest National Wildlife Refuge, 6-7.ii.1999, 0G48.3, PMO & SLM.

DisTRIBUTION: This species is known only from the island of Hawai‘i (Fig. 20b).

ETyMoLOGY: Greek, ‘“long foot”, indicating the long and slender front legs of this species.

MOLECULAR B1oLoGY: Nucleotide sequences for the hunchback (U93010, U93011), wingless
(U94567, U94568), acetylcholineserase (U94274), alcohol dehydrogenase (U94200), cytochrome
oxidase 111 (U94232), 16S (U94246), ND1 (U94259), and cytochrome oxidase 11 (U94216) have
been determined for this species (Baker & DeSalle, 1997). This species is referred to as “Drosophila
sp.” in table 3 and WTSlon in many figures in Baker & DeSalle (1997).

Discussion: This species has previously been treated as a population of D. inciliata-like from
Hawai‘i. More careful examination of developmental characteristics (Kambysellis & Craddock,
1991) indicated that D. longiperda and D. inciliata are distinct species.

Drosophila tanytarsis Hardy & Kaneshiro, new species Figs. 20c, 22, 25, 28, 30, 33

DiacGNosis: Drosophila tanytarsis differs from all other members of this complex by having 2
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Figures 39-41. Posterolateral regions of the mesonotum of some Drosophilu cilifemorata complex species. 39. D. iki, 40. D.
nigra, 41. D. stenoptera.

strong, subequal, humeral setae. [t also differs by having an relatively small apical wing spot that
fills only ca. the apical 1/4 of the wing and extends ca. 2/3 the distance from wing margin to cross-
vein dm-cu.

DESCRIPTION: &, ?. Head: Eyes reddish brown with short inconspicuous pile. Head and appendages most-
ly yellow in males. Females with third antennal segment mostly brown, palpi tinged with brown on apical 1/2,
and clypeus and lower portion of face tinged with brown laterally. Upper 172 of occiput, bounded by postocel-
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lar setae, ocelli and ocellar triangle, black. Ocellar triangle polished reddish brown, devoid of pollen except in
area bounded by ocelli. Orbits reddish brown to level with proclinate setae. Upper parafrontalia rufous with faint
tinge of brown. Lower reclinate setae situated slightly above proclinates. Each arista with 7 dorsal, 3 ventral rays
in addition to apical fork. Inner margin of arista with 5-6 short inconspicuous, well spaced hairs. Genae ca. 1/5
the width of eye. Each palp with 2 apical or subapical setae, plus numerous black setae around apex (Fig. 22).
Thorax. Mostly polished black in ground color. Lower 1/2 of pleuron and the apical portion of scutellum yellow.
Mesonotum completely bare of pollen except on margins. Anterior katepisternal setae well developed, ca. 2/3
length of posterior katepisternals, also with prominent black seta between katepisternals. Posterolateral region
of mesonotum with ca. 9 setae, arranged as in Fig. 25. Legs. Entirely yellow. Front basitarsus ca. 4/5 as long as
tibiae (Fig. 28). Wings. Markings of males as described above (Fig. 30). In some specimens brown apical mark
may be divided into streaks along apices of the veins. In females, wing markings are less extensive; apical spot
divided into pale brown marks along each apex of veins R,,3, R4,5 and M. The markings paler brown, not so
dark and conspicuous as in the male. Crossvein dm-cu only weakly infuscated. Abdomen. Entirely polished
black with gray pollen over first tergum, most of median portion of second, and extending onto median portion
of third. Ovipositor rounded at apex, with 9 apical peg ovisensilla (Fig. 33) Dorsal margin with 4 long pointed
peg ovisensilla. Ventral margin with ca. 8 peg ovisensilla extending to 3/4 ovipositor length. Apical setae ca. 1/2
ovipositor width (Fig. 33). Spermathecae small and weakly sclerotized.

MEASUREMENTS: N = 1138 . TL = 1.7 mm (1.3-2.0); WL = 3.4 mm (2.7-3.9); TL/WL = 0.5; HW = 1.1 mm
(1.0-1.4); HW/TL=0.8 (0.7-0.8); C1 = 4.6 (4.0-5.4); 4V = 1.2 (1.1-1.3); 5X = 1.2 (1.0-1.7); 4C = 0.5 (0.4-0.5);
M =03 (02-03). N=112. TL = 1.6m (1.4-1.8); WL = 3.2 mm (2.9-3.7); TL/WL = 0.5; HW = 1.2 mm
(1.1-1.3); CI = 4.5 (4.0-5.0); 4V = 1.2 (1.1-1.3); 5X = 1.5 (1.2-1.7); M = 0.3 (0.3-0.4).

TyPES: O‘AHU: Holotype & (BPBM 16,357), Mt Ka‘ala, 4,000 ft, 22.viii.1974, JO & SLM. TL = 1.7 mm;
WL = 3.5 mm; TL/WL =0.5; HW = 1.3 mm; HW/TL=0.7, C1 =4.7;4V = 1.1, 5X = 1.1; 4C = 0.5 M = 0.3.
Allotype: @ (BPBM 16,357a), same information as type. TL = 1.8 mm; WL = 3.6 mm; TL/WL =0.5; HW = 1.3
mm; HW/TL = 0.7, CI = 5.0; 4V = 1.1; 5X = 1.1, 4C = 0.4; M = 0.3. Thirty-one paratypes, 13 males and 18
females, are designated. 73, 7%, same collection as type. 63, 11 2, Mt Ka*ala, 4,000 ft, 2.x.1975, HTS & KYK.
Paratypes have been split between BPBM and UHM.

DISTRIBUTION: Drosophila tanytarsis is known only from O*ahu (Fig. 20c).

EryMoLoGY: Greek, “outstretched tarsus”, indicative of the long tarsal segments this species.

Drosophila venusta Hardy Figs. 20d, 26, 34
Drosophila venusta Hardy, 1965: 502.

DiaGNosIS: Drosophila venusta differs from closely related species in this group by having the
front mostly yellow with slight tinges of brown in the parafrontal areas and a black streak along each
eye orbit extending almost to the proclinate setae, the apical wing mark extending almost to a level
with crossvein dm-cu , the dark brown mark over crossvein dm-cu large and somewhat diffuse, and
the sternopleuron completely yellow. Females can be differentiated by a combination of the above
characters and by lacking a preapical brown streak on the posterior surface of the front femur.

DESCRIPTION: &, . Hardy (1965) provides a description of the males. Here we add several male charac-
ters and describe the female of this species. Head. Parafrontal areas tinged darker brown, third antennal segment,
clypeus and palpi brown in females. Thorax. Female sternopleuron rufous, tinged with brown. Posterolateral
portions of mesonotum rather densely covered with ca. 16 strong setae (Fig. 26). Mesonotum polished black,
devoid of pollen except on margins. Abdomen. Ovipositor rounded at apex with ca. 10 stout peg ovisensilla (Fig.
34). Dorsal and lateral margins with 7 longer pointed peg ovisensilla. Lateral margin with 7 peg ovisensilla that
extend ca. 3/4 ovipositor length. Apical setae long, ca. 1/2 ovipositor width (Fig. 34).

MEASUREMENTS: N = 1 9, TL = 1.9 mm; WL = 4.2 mm; TL/WL = 0.5; HW = 1.4 mm; HW/TL = 0.7; CI
=23,4V=14,5X=15,4C=05M=04.

Tyees: MOLOKA‘E Holotype 8 (BPBM 6,465), Pu‘u Kolekole, 3,600 ft, vii.1952; MT, left midleg and
right hindleg beyond coxae, and abdomen beyond 3rd segment missing, genitalia in microvial mounted below
specimen (Evenhuis, 1982). Not measured.
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Figures 42-45. Thoracic structures of some Drosophila cilifemorara cluster species. 42. D. cilifemorata, male foreleg (130 x),
43. D. nigra, male foreleg (90 ), 44. D. cilifemorata, wing, 45. D. dolichotarsis, wing.

MATERIAL EXAMINED: MOLOKA‘L: Several specimens in the UHM were studied. 13, Kainalu Gulch,
9.v.1963, DEH; 13, Hanalilolilo, 9-11.1.1975, WI; 43, 182, South of Hanalilolilo, 9.i.1975, ATO; 123, 259,
same information as allotype.

DistriBUTION: This species is known only from Moloka‘i (Fig. 20d).
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I1a2. The cilifemorata cluster

Drosophila cilifemorata Hardy Figures 35a, 37, 42, 44, 46
Drosophila cilifemorata Hardy, 1965: 209.

DiaGNosis: Drosophila cilifemorata can be distinguished from closely related members of this
clade by having a broad dark brown band across the middle of the wing from costa at level with
crossvein dm-cu (Fig. 44), antennae predominantly black, front coxae tinged with brown, and front
femur with a row of moderately long pale cilia down anteroventral surface (Fig. 42).

DescripTiON: 8, ?. The species is readily differentiated by the characters given in Hardy (1965), above,
and as follows. Thorax. Posterolateral area of mesonotum rather thickly setose, with ca. 16 setae arranged as in
Fig. 37. Abdomen. Ovipositor rounded at apex (Fig. 46). Ovisensilla relatively long and pointed. Dorsolateral
region with 3 peg ovisensilla; apex with cluster of ca. 7 peg ovisensilla; ventral margin with row of ca. 9 peg
ovisensilla that extend slightly over 1/2 length of ovipositor. Apical setae ca. 1/2 ovipositor width. Internal
Anatomy. These are described based on Throckmorton (1966). Spermathecae subspherical to quadrate in shape,
lacking an introvert, weakly sclerotized, and not pigmented.

TypeS: Maur: Holotype & (BPBM 6,324), Pu‘u Kukui, ca. 3,000-4,000 ft, vi.1953, DEH, apical portion
of right arista broken off, abdomen beyond 4th segment missing, genitalia in microvial mounted below speci-
men, type label data cites altitude as “3000 ~ 4000 f¢”, published data is “circa. 4000 ft” (Evenhuis, 1982). Not
measured. Allotype ¢ (BPBM 6324a), Waikamoi, 4,000 ft, vii. 1956, DEH. Not measured. Four paratypes from
the BPBM (18185-18188) have been examined. 33, Waikamoi, 11.1i.1966, JPM; 13, Upper ‘Ola‘a Forest,
16.vi.1964, WBH.

MATERIAL EXAMINED: Additional specimens from Maui, Moloka‘i and the Big Island were also studied.
Maut: One hundred thirty-five specimens, 121 males and 14 females, have been examined. Many collections
have been made in Waikamoi Forest Preserve: 1 €, 4,000 ft, viii.1958, DEH; 13, 4,000 ft, 2.vii.1964, DEH; 1 3,
4,300 ft, 9.vii.1964, HLC; 248, 11.vii.1964, LHT; 19, 3.x.1964, HTS; 14, 21.x.1964, DEH; 23, 28.vi.1965,
JPM; 348, 2.vii.1965, RMB; 13, Upper Road, 8.vii.1965, JKF; 23, 1?2, 11.vii.1965; HTS; 12, 4,000 ft,
23.vii.1965, DEH; 13, 30.viii. 1965, KYK; 13, 9.ix.1965, KYK; 28, 19, 3.x.1965, HTS; 34, 19, 15.x.1965,
DEH; 13, 7.i.1966, DS; 1 3, 26.i.1966, JPM; 738, 11.ii.1966, JPM; 1 4, 21.1i.1966, JPM; 93, 11.iii.1966, JPM,
23, 8.iv.1966, JPM; 33, 21.iv.1966, JPM; 38, 6.v.1966, JPM; 1 &, 20.v.1966, JPM; 23, 1.vii.1966, JPM; 23,
10-20.vii.1966, HTS; 1 &, 14.vii. 1966, JPM; 1 &, 12.viii.1966; JPM; 18, 9.ix.1966, JPM; 23, 22.ix.1966, JPM;
18, 2.x1.1966, JPM; 238, 16.xi.1966, JPM; 53, 25.x1.1966, JPM; 14, 30.xi.1966, JPM; 348, 19,
14-16.x1i.1966, JPM; 24, 27.xii.1966, JPM; 238, 27.i.1967, JPM; 43, 12, 7.ii.1967, JPM; 93, 1 9, 22.ii.1967,
JPM; 78,22, 8.1i.1967, JPM; 18, 4.iv.1967, JPM; 18, 19.iv.1967, JPM; 23, 17.v.1967, JPM; 23, 22.vi.1967,
JPM; 34, 10.v.1974, HTS. Other Maui collections at UHM include: 1%, Palikd, Haleakala Crater, 6,500 ft,
23.vil.1963, DEH; 1 &, Pu‘u Kukui Ridge, 4.viii.1964, HLC; | €, Hana‘ula, 4,000 ft, 5.viii.1964, DEH; 13,19,
Palikii, Haleakala Crater, 6,500 ft, 27.viii.1964, DG; 13, Hana'ula, 4,000 ft, 7-8.v.1968, JPM; 18, Pu‘u Kukui
Ridge, 4,000 ft, 20.vii.1971, DEH; 148, Pu‘u Kukui Trail, 4,250 ft, 21.viii.1971; DEH; 1 §, Hanawi Ridge Trail,
6,500 ft, 3.viii.1973, SLM; 19, Trail to Pu‘u Kukui, 3,500 ft, 17.ix.1975, KYK. Two individuals from the
AMNH has been studied. 1 3, Heed Trail, Waikamoi Forest Preserve, 16-18.iii.1999, 0G55.7, PMO & JBS; 12,
Heed Trail, Waikamoi Forest Preserve, 2.vi.1999, OG71.9, PMO. MoLOKA‘L: Six specimens, 4 males and 2
females were studied from the UHM. 18, Kawela, 14.xii.1956, JWB; 13, Pepé‘opae, 4,000 ft, 30.v.1959, DEH,
13, South of Hanalilolilo, 21.xii.1965, KYK; 13, 22, South of Hanalilolilo, 9.1.1975, ATO. One individual
from the AMNH has also been examined. 1%, Nature Conservancy Cabin, Pu‘u Kolekole, 19-21.iii.1999,
0G58.3, PMO & JBS. HawalI‘L: Fourteen specimens in the UHM, 12 males and 2 females, were examined. 1 8,
Pauahi, viii.1952, DEH; 18, Upper ‘Ola‘a Forest, 3.iv.1965, KYK; 33, Kahuku Ranch Road, South Kona,
3,800 ft, 20.v.1975, KYK; 13, 1 2, Kilauea Forest Preserve, Volcano, 3.vi.1975, no collector given; 33, Kahuku
Ranch Road, 3,800 ft, KYK; 24, Kahuku Ranch, Kahuku, 19-21.vii.1977, no collector given; 13, 1 ¢, Kohala,
26.viii. 1980, ATO. One individual in the AMNH has been examined. 13, Stainback Road, Near Kulani
Correctional Facility, 7-8.ii.1999, 0G49.5, PMO & SLM.

DisTriBUTION: This species is known from Maui, Moloka‘i, and Hawai‘i (Fig. 35a).

MoOLECULAR BioLoGyY: Partial sequences of the /65 and ND/ genes (S45477) have been deter-
mined (DeSalle, 1992). One individual from OG49.5 is in the AMNH-MC collection.
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Figures 46-49. Ovipositors of cilifemorata cluster females. 46. D. cilifemorata, 47. D. dolichotarsis, 48. D. iki, 49. D. nigra.

Dresophila dolichotarsis Hardy Figs. 35b, 38, 45, 47
Drosophila dolichotarsis Hardy, 1966: 206.

DiAGNoSIS: Drosophila dolichotarsis is the largest, most showy of the haleakalae group
species. It is characterized by its large size, ornately pictured wings that are nearly straight sided and
ca. 4 X longer than wide (Fig. 45), and long slender legs with front basitarsus subequal to tibia.

DESCRIPTION: &, @. Hardy (1966) provided a description of the males of this species. An additional char-
acteristic not mentioned in the original description is the presence of ca. 13 dense setae on the posterolateral por-
tion of the mesonotum (Fig. 38). A full description of female characters that differ from those of the male fol-
lows: Head. Third antennal segment, tips of palpi and clypeus brown. Thorax. Entirely black except for yellow
spot at tip of scutellum. Legs. Normal in proportion; front basitarsus distinctly shorter than tibia. Wings. Normal
in shape, not so conspicuously elongate. More dusky fumose than male, but with similar pattern of maculations.
Abdomen. Apex of ovipositor somewhat acute, with dense cluster of ca. 9 long, pointed peg ovisensilla (Fig. 47).
Two peg ovisensilla present on dorsal margin. A series of ca. 13 ovisensilla extend along ventral margin ca. 3/4
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of length of ovipositor. Apical setae relatively long, approximately 3/4 ovipositor width.

Eggs/ Developmental Biology. Kambysellis & Craddock (1991) and Kambysellis (1993) have examined
the ovarian development, insemination patterns, and ultrastructure of the egg chorion of this species. The species
they refer to as D. dolichotarsus is D. dolichotarsis.

MEASUREMENTS: N =238 . TL = 2.3 mm (2.2-2.4); WL = 6.3 mm; TL/WL = 0.4 (0.3-0.4); HW = 1.6 mm
(1.5-1.7); HW/TL = 0.7, C1 = 6.0; 4V = 1.3 (1.2-1.3); 5X =09 (0.7-1.0); 4C =04, M =02. N = 1 ©. See allo-
type.

Types: Maur: Holotype 8 (BPBM 11,260), Waikamoi, 11-15.vii.1964, HLC. Not measured. Allotype ¢,
Kaupd Gap, Haleakala, 4,750 ft, 19.vi.1975, KYK, right 3rd antennal segment missing (Evenhuis, 1982). TL =
2.1 mm; WL =4.9 mm; TL/WL = 0.4; HW = 1.4 mm; HW/TL=0.7; C1 =74; 4V =12; 5X = 0.9, 4C = 0.3;
M = 0.3. Two paratypes in the UHM, both males, have been examined from Waikamoi Forest Preserve: 18,
8.vii.1964, LHT; 13, 11-15.vii.1964, HLC.

MATERIAL EXAMINED: MAuL: Twenty-four other specimens, 16 males and 8 females, have also been stud-
ied from the UHM. The majority of collections were made in Waikamoi Forest Preserve: 18, 11.vii.1965, HTS;
13, 3.viii. 1965, KYK; 18, 15.x.1965, JPM; 1 8, 7.1.1966, JPM; 1 2, 29.iii.1966, JPM; 13, 8.iv.1966, JPM; 1 &,
21.iv.1966, JPM; 13, 12, 30.xi.1966, JPM; 13, 22.ii.1967, HTS; 24, 4.iv.1967, JPM; 38, 19.iv.1967, JPM;
19, 11.iv.1968, MPK; 248, 4%, 10.v.1974, HTS. Other collections include: 1 &, Trail to Honomani Valley, 5,300
ft, 24.vii. 1965, KYK; 1%, Kaupd Gap, Haleakala, 4750 ft, 19.vi.1975, KYK. Several specimens from the
AMNH have also been examined. 58, Z68, MPK; 2%, Heed Trail, Waikamoi Forest Preserve, 2.vi.1999,
0G71.D, PMO.

DisTrIBUTION: This species is known from the island of Maui (Fig. 35b).

MoLECULAR BioLOGY: Several accessions of this species are present in the AMNH-MC.

DiscussioN: The females show rather striking dimorphism in several characters when com-
pared to the males.

Drosophila flaviceps Grimshaw
Drosophila flaviceps Grimshaw, 1901: 63; Hardy, 1965: 275.

DisTrIBUTION: Hawai‘i, Kona, 3,500 ft.

DiscussioN: Hardy (1965) noted that the type of this species, which was originally deposited
in the BMNH, has been lost. The label and pin are present, but the specimen and nadel are missing.
It is impossible to place this species based on Grimshaw’s (1901) meager description, and it should
be treated as a nomen dubium.

Drosophila iki Bryan Figs. 35¢, 39, 48
Drosophila nigra var. iki Bryan, 1934: 439.
Drosophila iki Hardy, 1965: 310.

DiacnNosts: Drosophila iki is differentiated from other species in this subgroup by having 2
humeral setae, the front femur of the male not densely setose, femora brown to black, and the face
yellow with brown to black tinges.

DEescrIPTION: &, . Characters other than those previously published (Bryan, 1934; Hardy, 1965) include:
Thorax. About 11 setae present on posterolateral portions of mesonotum, arranged as in Fig. 39. Abdomen.
Ovipositor with rounded apex (Fig. 48). Eight long, pointed lateral peg ovisensilla extend from dorsal margin,
across lateral surface, and to ca. 1/2 ovipositor length on ventral side (Fig. 48). Ten ventral ovisensilla ca. 1/2
length of laterals, extending to 2/3 ovipositor length. Apex with ca. 10 blunt peg ovisensilla, slightly longer than
ventrals. Apical setae short, ca. 1/4 ovipositor width (Fig. 48).

Eggs/ Developmental Biology. Kambysellis & Craddock (1991) have studied the ovarian development and
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Figure 50. Distribution of species in the Drosophila denotata and Drosophila insignita complexes. a. D. denotata and D.
sabroskyi, b. D. chicae, ¢. D. curtitarsis, d. D. insignita.

insemination patterns of this species.

MEASUREMENTS: N = 13. TL = 1.7 mm; WL = 3.5 mm; TL/WL = 0.5; HW = 1.2 mm; HW/TL = 0.8; CI =4.8; 4V
=14;5X=09,4C=05M=03.N=2%.TL = 1.8 mm (1.7-1.8); WL = 3.5 mm (3.3-3.7); TL/WL = 0.5; HW
=2.5mm (2.3-2.6); HW/TL = 0.7, C1 = 4.5 (4.3-4.7); 4V = 1.2; 5X = 1.0 (0.9-1.1); 4C = 0.5 (0.4-0.5); M = 0.3.

Types: Hawar'l: Holotype & (BPBM 814), Kilauea, vi. 1908, W.M. Giffard. Not measured, apex of right
wing torn off, sex of type not designated in original description (Evenhuis, 1982). Four homotypes in the UHM
have been examined. 23, same information as holotype; 2 ¢, Pauahi, viii.1952, DEH.

MATERIAL EXAMINED: HAwAI'L: Forty-five other specimens, 17 males and 28 females, are available in the
UHM. 14, Ka'i, 4,000 ft, no date or collector given; 1&, Bird Park, Kilauea, 24.vi.1963; HLC; 14, 42,
Kilauea 4,000 ft, 17.vii.1964, HTS; 12, Kipuka Ki, 9.ix.1964, HTS; 22, Hinakapoula, 5,200 ft, 14.vii.1965,
HLC; 14, Kipuka K1, 24.vii.1965, KYK; 12, Bird Park, Kilauea, 29.i.1969, MDD; 1 2, Pu‘u Wa‘awa‘a, 4,200
ft, 22.xii.1969, KYK; 22, Kilavea Forest, Volcano, 3.vi.1974, HTS; 12, Kipuka Ki, 1,285 m., 3.vi.1974, HTS;
13, 19, Greenwell Ranch, Pauahi, 27.vi.1974, KYK; 5%, Kipuka Ki, 25-26.vii.1975, HTS; 22, Greenwell
Ranch, Pauahi, 24.x.1975, HTS; 1 &, Hualalai Ranch, 3,900 ft, 19.v.1976, HLC; 23, 1 ?, Hualalai Ranch, 4,600
ft, 21.v.1976, KYK: 94, 72, Halepiula Road, Kapu‘a, South Kona, 4,650 ft, vii.1977, DEH. MAur: Thirty-two
individuals in the UHM, 18 males and 14 females, were examined. Several collections were made in Waikamoi
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Forest Preserve: 19, 29.vi.1964, HLC; 33, 3%, 8.vii.1964, HLC; 14, 29, 4,300 ft, 9.vii.1964, HLC; 19,
29.vi.1965, HL.C; 138, Pump Road, 5,800 ft, 29.vi.1965, HLC; 29, 11.vii.1965, HTS; 43, 31.vii.1965, HTS;
13, 9.ix.1965, KYK; 12, Pump House, 11.i.1966, JPM; 13, Heed’s Trail, 22.iv.1967, Iw; 13, Above Dry
Forest, 4,600 ft, 12.x.1967, KYK; 14, 11.iv.1968, MPK. Other collections include: 13, CH69.11; 28, Kula
Pipeline, 11.vi.1927, OHS; 13, ‘Ainahou Valley, 2,900-3,000 ft, 12.vii.1972, DEH; 3 2, Kaupd Gap, Haleakals,
4,750 ft, 19.vi.1975, KYK; 18, 19, Kaupd Gap, 9.x.1975, KYK. Several individuals from the AMNH have
been examined. 33, Upper Waikamoi Forest Preserve, Haleakala National Park, 6.viii.1998, OG41.D, PMO &
SLM; 19, Heed Trail, Waikamoi Forest Preserve, 2.vi.1999, OG71 K, PMO; 13, Hana‘ula, 15-16.vi.1999,
0G72.7, PMO, KYK, KTK, & YK.

DisTRIBUTION: This species is known from Hawai‘i and Maui (Fig. 35¢).

EcoLoGy: Drosophila iki breeds in gill fungi (Table 2; Heed, 196g8).

MoLEcULAR BioLoGy: Nucleotide sequences for the hunchback (U93006, U93007), wingless
(U94563, U94564), acerylcholinesterase (U94272), alcohol dehydrogenase (U94198), cytochrome
oxidase 111 (U94230), 16S (U94244), NDI (U94257), and cytochrome oxidase II (U94214) have
been determined for this species (Baker & DeSalle, 1997).

Drosophila nigra Grimshaw Figs. 35b, 36, 40, 43, 49
Drosophila nigra Grimshaw, 1901: 62; Hardy, 1965: 387.
Drosophila (Hypenomyia) reburra Hardy, 1965: 522, new synonymy.

DiAGNosIS: Drosophila nigra differs from other species in this group by having the front femur
densely setose down the posteroventral surface (Fig. 43), front tibiae ciliated posteroventrally, vib-
rissae consisting of a dense clump of long black setae in 2 irregular rows (Fig. 36), and a distinctive
ovipositor (Fig. 49). This species, like D. nigella and D. fungiperda, lacks a sclerotized rim on its
labellum.

DESCRIPTION: &, 9. Although descriptions of this species are provided by Grimshaw (1901) and Hardy
(1965), we will repeat them here because of the potential for confusion (see DISCUSSION, below). Head Lower
portion of front below proclinate setae yellow; face, genae, clypeus and palpi black or dark brown; antennae
almost entirely dark brown to black. Palpi of males with numerous long, thin setae around apical margin.
Vibrissae densely setose. Female palpi with only 1 long apical setae. Vibrissae of females not densely setose.
Thorax. Entirely black, rather thickly gray pollinose with small apical yellow spot on scutellum between apical
scutellar setaec. About 21 thick, short setae arranged on posterolateral portions of mesonotum (Fig. 40). Legs.
Front femur densely setose on posteroventral surface (Fig. 43). Front tibiae densely covered with erect setae
down ventral surface. Coxae dark brown. Femora shining black. Remainder of legs yellow. Wings. Male wings
subhyaline with the following markings; large brown spot occupying apex, another brown spot over crossvein
dm-cu and pale brown diffuse infuscation extending along basal portion of vein M;,,. Wings of female more
diffusely infuscated; often apical mark will diffuse into mark over crossvein dm-cu which, in turn, extends basal-
ly, sometimes beyond crossvein r-m. Abdomen. Ovipositor very large, pointed at apex (Fig. 49). Two distinctive
setae, 1 on dorsoapical surface and 1 on ventroapical surface, present. Dorsal seta ca. 1/2 ovipositor length; ven-
tral ca. 3/4 ovipositor length. Peg ovisensilla on dorsal, lateral, apical and ventral surfaces long, sharply point-
ed. Apex with cluster of 5 ovisensilla. Dorsolateral region with ca. 15 ovisensilla that extend to ventral margin.
Ventral margin with 4 ovisensilla clustered around 1/4 ovipositor length and 4 ovisensilla clustered around 3/4
ovipositor length.

Eggs/ Developmental Biology. Kambysellis & Craddock (1991) and Kambysellis (1993) examined the
ovarian development, insemination patterns and ultrastructure of the egg chorion of this species.

Type: Maur: Holotype (of nigra) ?, Haleakala, 5,000 ft, v.1896, not measured, in BMNH. Holotype (of
reburray & (BPBM 6,473), Olinda, iii.1932, OB, not measured, head appears to be glued to thorax, left foreleg
beyond coxa missing (Evenhuis, 1982).

MATERIAL EXAMINED: MAUI: Although none of the type series is available for examination, 40 other spec-
imens, 24 males and 16 females, have been studied from the UHM. The following collections were made in
Waikamoi Forest Preserve: 22, 8.vii. 1964, HLC; 28, 11.vii.1964, LHT; 248, 16.iv.1965, JPM; 1%, 28.v.1965,
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Figures 51-53. Morphology of Drosophila denotata. 51. Posterolateral region of mesonotum, male, 52. Posterolateral region of
mesonotum, female, 53. Ovipositor.

DEH; 192, 29.vi.1965, LHT; 12, 11.vii.1965, HTS; 148, 31.vii.1965, HTS; 14, 30.viii.1965, KYK; 19,
15.x.1965, JPM; 12, 7.1.1966, JPM; 13, 9.ix.1966, DEH; 1d, 11.iv.1968, MPK; 133, 5%, 10.v.1974,
HTS&KYK. Other collections include: 1§, Haleakala, 5,000 ft, v.1898, no collector given; 1%, Olinda, 4,500
ft, 15.iii.1932, OB; 19, Kula Pipeline, 4,500 ft, 8.iv.1932, OHS; 19, Palikii, Haleakala Crater, 6,500 ft,
23.vii.1963, WBH; 24, Kaupd Gap, Haleakala, 4,750 ft, 14.vi.1975, KYK; 12, Kaupd Gap, Haleakala, 4,750
ft, 9.x.1975, KYK. Specimens present in the AMNH were also studied. 48, 7268, MPK; 13, Heed Trail,
Waikamoi Forest Preserve, 16-18.iii.1999, 0OG55.9, PMO & JBS; 14, Pig Hunter’s Trail, Upper Waikamoi
Forest Preserve, 16-18.iii.1999, 0G56.3, PMO & JBS; 223, 469, Heed Trail, Waikamoi Forest Preserve,
2.vi.1999, OG71.4, PMO.

DisTriBUTION: This species is known only from Maui (Fig. 35b).

MoLECULAR BioLoGy: The alcohol dehydrogenase gene sequence (M60793) has been deter-
mined for this species (Thomas & Hunt, 1991). Several accessions of this species are present in the
AMNH-MC.

Discussion: Grimshaw described the female of this species as D. nigra (types in BMNH).
When Hardy (1965) described the drosophilid fauna of Hawai ‘i he added a description of the male
to D. nigra. At the same time he also described the male of a new species, D. reburra, and placed
types in the Bishop Museum. Hardy (1965) placed D. reburra in the subgenus Hypenomyia because
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Figure 54. Palp of Drosophila chicae.

of the dense setation on its vibrissae. The vibrissal character has been found to be only of specific
importance. Hypenomyia is considered a synonym of Drosophila. Furthermore, the specimen that
Hardy (1965) described as D. reburra is clearly D. nigra. These species names are considered syn-
onyms.

Drosophila stenoptera Hardy Figs. 35b, 41
Drosophila stenoptera Hardy, 1965: 473,

DiaGNosis: Drosophila stenoptera differs from other species in this clade by lacking long cilia
on the anteroventral surface of the front femur and by having the antennae and front coxae yellow.

DESCRIPTION: Posterolateral margins of mesonotum as in Fig. 41. For further details refer to Hardy (1965).

Type: Maur: Holotype & (BPBM 6,447), Paliki, Haleakala Crater, 6,500 ft, vi.1953, DEH. TL = 1.8 mm;
WL =5.1 mm; TL/WL =0.4; HW = 1.3 mm; HW/TL =0.7, CI =4.6; 4V = 1.6, 5X = 1.7, 4C = 0.6, M = 0. 4.

DistriBUTION: This species is known only from the type male and has only been collected on
Maui (Fig. 35b).

Drosophila swezeyi Hardy Fig. 35d
Drosophila swezeyi Hardy, 1965: 474.

Di1AGNosIS: Drosophila swezeyi differs from other species by having entirely yellow legs and a
white face.

DescripTiON: For further descriptive information refer to Hardy (1965).

Type: O‘AHU: Holotype & (BPBM 6,448), Wai‘anae Mountains, 22.1.1924, OHS. TL = 1.3 mm; WL =2.6
mm; TL/WL = 0.5 HW = 1.1 mm; HW/TL=0.8;CI =4.3;4V=14;5X=14;4C=0.5M =0.3.

DistriBuTION: This species has only been collected on O‘ahu (Fig. 35d). It is known only from
the type male and has not been collected since the original description.

39



40

BISHOP MUSEUM BULLETIN IN ENTOMOLOGY 9 (2001)

\ dcs

100 win

pas 0.3mm

57

Figures 55-57. Posterolateral regions of the mesonotum of the Drosophila insignita complex species. §5. D. chicae, 56. D. cur-
titarsis, §7. D. insignita.

IIb. The denotata complex

KEY TO SPECIES IN THE DROSOPHILA DENOTATA COMPLEX

19. Wings mostly hyaline with discrete maculations confined to regions surrounding apical portion
of veins Ry 3, Rgys, and My ... (Oahu) denotata Hardy
-, Wings mostly subhyaline, with distinctly brown infuscation covering apical 1/3. Longitudinal
hyaline streaks extending through apices of cells ¢, r2+3 and r4+5. Also with hyaline region in
Cell MY .. (O AHU) i srr s e r e ean sabroskyi Hardy

Drosophila denotata Hardy Figs. 50a, 51-53
Drosophila denotata Hardy, 1965: 241.

DiAGNosIs: Drosophila denotata is differentiated from closely related species by having the
mesonotum and scutellum dusted with gray to brownish pollen and the brown markings on wings
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confined to veins Ry,3, Ryys, and M, with complete hyaline streaks between these veins. The
female ovipositor is distinctive and differs from other known species by the presence of strong dor-
sal setae on the dorsoapical and ventroapical margins.

DEescripTION: &, @. The external morphology of this species was described by Hardy (1965). Additional
characters are described here. Thorax. Lower 1/2 of pleura yellow. Arrangement of setae on sides of posterolat-
eral portion of mesonotum dimorphic (Figs. 51 & 52). Males have ca. 13 setae in this area, females ca. 11.
Abdomen. Apex of ovipositor somewhat acute (Fig. 53) with 4 long, sharply pointed peg ovisensilla. Two dis-
tinctive setae present, 1 on dorsoapical margin, another on ventroapical margin. Each setae roughly equal to 1/2
ovipositor width. Ventral margin with 15 sharp peg ovisensilla extending to 4/5 ovipositor length (Fig. 53).
Dorsolateral region with 5 long peg ovisensilla extending to ca. /2 ovipositor width.

MEASUREMENTS: N =33 . TL = 1.8 mm; WL = 3.8 mm (3.7-3.9); TL/WL = 0.5; HW = 2.7 mm (2.7-2.8),
HW/TL = 0.7 (0.7-0.8); Cl = 4.6 (4.5-4.7); 4V = 1.0 (1.0-1.1); 5X = 1.4 (1.1-1.7); 4C = 0.4 (0.4-0.5); M = 0.3
(0.2-0.3). N =4%2. TL = 1.8 mm (1.7-2.0); WL = 3.6 mm (3.3-3.9); TL/WL = 0.5; HW = 1.4 mm (1.2-1.5);
HW/TL = 0.7; Cl = 4.1 (4.0-4.3); 4V = 1.2 (1.1-1.2); 5X = 1.4 (1.1-1.5); 4C = 0.5; M = 0.3 (0.2-0.3). Five
pupae were measured, length = 2.1 mm (2.0-2.2).

Tyres: O‘anu: Holotype & (BPBM 6,339), Poamoho Trail, Ko‘olau Mountains, “ex: fungi”, x.1953, EJF.
Aliotype 2 (BPBM 6,339a), same information as holotype. Ten paratypes, 3 males and 7 females, all from the
same collection as the holotype, were examined. Seven pupae were also studied.

DISTRIBUTION: Drosophila denotata is known only from O*ahu (Fig. 50a).

EcoLoGy: This species has been bred from fleshy fungi (Table 2).

Drosophila sabroskyi Hardy Fig. 50a
Drosophila sabroskyi Hardy, 1965: 453.

DiacNosis: Drosophila sabroskyi is distinguished from other species in this group by the pat-

tern of maculations on its wings and by having the mesonotum polished black, devoid of gray pollen
DescripTion: Refer to Hardy (1965) for more descriptive information.

TypEs: O‘AHU: Holotype 2, Poamoho Trail, Ko‘olau Mountains, 27.vii.1961, CWS, holotype in USNM.
Not measured.

DisTrRIBUTION: This species is known only from the type female, collected on O‘ahu (Fig. 50a).
Discussion: The male of this species has not been associated.

Iic. The insignita complex

KEY TO SPECIES IN THE JNSIGNITA COMPLEX

20. Wings mostly hyaline; apical wing spot sharply defined, not diffuse. Bounded by vein R, 5
dorsally and extends only slightly beyond vein M, ventrally ... (Hawai‘i) .......coccincininis

........................................................................................... chicae Hardy & Kaneshiro, n. sp.

~.  Apical infuscation extending beyond R, into apical region of cell ¢ ..o 21

21. Apical infuscation slightly diffused, only extending into extreme apex of cell c. Infuscation

does not extend to vein M ... (Kaua‘t) ... curtitarsis Hardy & Kaneshiro, n. sp.

-, Apical infuscation extends into lower apical margin of cell ¢ and into upper portion of cell m]

o LOMBNU) et et e et insignita Hardy
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Figures 58-61. Thoracic structures of the Drosophila insignita complex species. 58. D. chicae, male foreleg, 89. D. curtitarsis,
male foreleg, 60. D. chicae, wing (25 x), 61. D. curtitarsis, wing (25 x).

Drosophila chicae Hardy & Kaneshiro, new species Figs. 50b, 54, 55, 58, 60, 62

DiaGNosts: Drosophila chicae is differentiated from other species in this clade by having both
the palpi and antennae brown, clypeus black, ocellar setae situated in line with median ocellus, the
upper 1/2 of the pleura black, a front basitarsus that is ca. 2/3 as long as the tibia and twice as long
as the second tarsomere (Fig. 58), and wings hyaline with a sharply defined infuscation not extend-
ing dorsally beyond vein R, 3 (Fig. 60).

DESCRIPTION: &, 9. Head. Males with lower 1/2 of front, below level of lower reclinate setae, yellow;
upper portion mostly black, tinged with rufous in ground color of parafrontal areas. Front of female entirely dark
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Figures 62-64. Ovipositors of Drosophila insignita complex females. 62. D, chicae, 63. D. curtitarsis, 64. D. insignita.

brown to blackish, with slight rufous tinge in lower median portion. Mostly subopaque, lightly gray dusted, with
vertex on each side of ocellar triangle polished black, area extending onto upper portion of front ca. 1/2 the
length of ocellar triangle. First antennal segment pale yellow, 3rd segment dark brown to black. Arista with 4-5
dorsal rays, in addition to the apical fork and with ca. 5 short inconspicuous setae scattered along inner margin.
Face yellow-white; genae and lower occiput pale yellow, except for faint tinge of brown along vibrissal row.
Genae rather narrow, area between vibrissal row and eye margin scarcely equal to 1/10 eye width. Clypeus dark
brown to black and palpi mostly brown to black, with several prominent setae around posteroapical margin (Fig.
54). Thorax. Mostly shining black, rather densely gray pollinose but not obscuring shining ground color. Apex
of scutellum distinctly marked with yellow. Lower 1/2 of each pleuron pale yellow. Anterior katepisternal setae
present but scarcely over 1/3 length of posterior katepisternals. About 5 setae present on posterolateral portions
of mesonotum (Fig. 55). Legs. Entirely pale yellow, front basitarsus ca. 2/3 as long as tibia (Fig. 58). Wings.
Mostly hyaline with very prominent apical maculation in males (Fig. 60). Wings of females entirely subhyaline.
Costal fringe extends ca. 1/3 distance to apex of vein Ry, 5. Abdomen. Entirely shining black, lightty gray polli-
nose. Ovipositor rounded at apex with cluster of 6 peg ovisensilla (Fig. 62). Dorsal margin with 3 thick, sharply
pointed trichoid ovisensilla. Ventral margin with 6 trichoid ovisensilla that extend to ca. 3/5 ovipositor length.
Apical setae ca. 1/2 ovipositor width (Fig. 62).

MEASUREMENTS: N = 78. TL = 1.0 mm (0.9-1.1); WL = 2.6 mm (2.6-2.7); TL/WL = 0.3 (0.3-0.4); HW
= 0.8 (0.7-0.9); HW/TL = 0.8 (0.8-0.9); CI = 6.8 (6.1-8.1); 4V = 1.7 (1.6-1.7); 5X = 2.6 (2.0-2.9); 4C = 0.4;
M = 0.5 (0.5-0.6). N = 62. TL = 1.1 mm (0.9-1.3); WL = 2.7 mm (2.3-2.9); TL/WL = 0.4; HW = 0.9 mm
(0.7-1.0%; HW/TL = 0.8; CI = 5.3 (4.6-5.6); 4V = 1.7 (1.5-1.9); 5X = 2.3 (2.0-2.6); 4C = 0.5 (0.5-0.6); M =
0.5 (0.4-0.6).

Types: Hawar‘r: Holotype & (BPBM 16,358), Koko‘olau Overlook, Kilauea [= Hawaii Volcanoes] Na-
tional Park, vi.1974, FCV. TL = 0.9 mm; WL = 2.6 mm; TL/WL = 0.3; HW = 0.8 mm; HW/TL =0.8; C1 = 6.7
4V = 1.7; 5X = 2.9; 4C = 0.4, M = 0.6. Allotype @ (BPBM 16,358a), Kilauea Forest, Volcano Hawai‘i,
3.vi.1974, HTS. TL = 0.9 mm; WL = 2.3 mm; TL/WL = 0.4, HW = 0.7 mm; HW/TL = 0.8; C1 =5.7; 4V = 1.6;
5X = 2.2; 4C = 0.5; M = 0.4. Seventeen paratypes, 9 males and 8 females, are designated. 13, 1%, same col-
lection as allotype; 78, 72, “reared ex: fungus”, Manuka Forest Reserve, South Kona, 27.vi.1976, SLM; 13,
Kapu‘a (land section), Ho‘piiloa (quadrant), South Kona, vii.1977, DEH. Paratypes have been split between
BPBM and UHM.

DisTRIBUTION: Drosophila chicae is known only from the island of Hawai‘i (Fig. 50b).

EtrymoLoGY: This species is named after Dr. Francisca “Chica” do Val, Sdo Paulo, Brazil. In
addition to extensive field work on Hawaiian drosophilids, Chica has made important contributions
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to the evolutionary studies by working out techniques for measuring genetic differences between
species using morphometric analysis of hybrids.

EcoLoGy: Drosophila chicae has been reared from fungi (Table 2). This species is sympatric
with D. polita. Although the females of these 2 species closely resemble one another, D. chicae is
differentiated by having only 1 humeral seta and the front nearly all dark colored.

Drosophila curtitarsis Hardy & Kaneshiro, new species Figs. 50c, 56, 59, 61, 63

DiaGNosis: Drosophila curtitarsis can be differentiated from other species in this clade by hav-
ing yellow palpi, clypeus yellow with faint tinge of brown above. Front basitarsus 2/5 as long as the
tibia and equal in length to second tarsomere (Fig. 59). Wings mostly subhyaline, with a slightly dif-
fused apical wing spot in male that extends into the extreme apex of cell ¢ (Fig. 61). Ocellar setae
situated slightly above the median portion of the ocellus. The females are very similar to other
females of this complex, but can be differentiated by having the ocellar setae situated above the
median ocellus, as in the male.

DEscrIPTION: &, @. Head. In addition to the above, front black above proclinate setae, yellow to rufous
below. Face, genae, palpi, mouthparts (except for sclerotized black rim), and first 2 antennal segments of male
pale yellow to rufous. Third antennal segment of female entirely dark brown to blackish. Clypeus of female
brown; palpi dark brown to blackish, except for narrow bases. Arista with 6-7 dorsal rays, in addition to apical
fork and with a few scattered short hairs on inner margin. Thorax. Shining black, lightly dusted with gray pollen
except on pale yellow lower 1/2 of each pleuron and yellow tip of scutellum. Anterior katepisternal setae dis-
tinct but only ca. 1/3 length of posterior katepisternals. Posterolateral portions of mesonotum sparsely setose,
with ca. 6 setae (Fig. 56). Legs. Entirely pale yellow. Front femur with 5-6 brown posteroventral setae and 4
posterodorsal setae. Front tibia and tarsus as in Fig. 59. Wings. Male wings as in Fig. 61. Female wings lacking
brown apical spot. Abdomen. Entirely shining black, terga 3—6 almost devoid of gray pollen. Ovipositor round-
ed at apex, with dense cluster of ca. 7 peg ovisensilla (Fig. 63). Dorsal margin with 4 peg ovisensilla extending
to 174 ovipositor length; ventral margin with 8 ovisensilla extending to 3/5 ovipositor length. A single lateral
ovisensilla opposite ventral margin at ca. 3/5 ovipositor length. Apical setae ca. 1/3 ovipositor length (Fig. 63).

MEASUREMENTS: N = 108. TL = 1.0 mm (1.0-1.1); WL = 2.4 mm (2.1-2.9); TL/WL = 0.4 (04-0.5); HW
= 0.9 mm (0.8-1.0); HW/TL = 0.8 (0.8-0.9); Cl = 5.2 (4.8-5.6); 4V = 1.6 (1.5-1.8); 5X = 3.3 (2.8-4.0); 4C =
0.5 (0.5-0.6); M= 0.6 (0.6-0.7). N=79. TL = 1.2 mm (1.0=1.3); WL = 2.6 (2.1-2.9); TL/WL = 0.5 (0.4-0.5);
HW = 0.9 mm (0.8-1.1); HW/TL = 0.8 (0.8-0.9); CI =4.7 (4.5-4.9); 4V = 1.6 (1.5-2.1); 5X = 2.7 (2.3-3.0); 4C
=0.6 (0.5-0.7); M = 0.6 (0.5-0.8).

Types: Kauva‘l: Holotype & (BPBM 16,359), Berry Flat Trail, Koke‘e, 18.iv.1974, “ex: mushrooms”,
HTS. TL = 1.0 mm; WL = 2.4 mm; TL/WL = 0.4; HW = 0.9 mm; HW/TL = 0.8; CI = 49,4V =16,5X=37,
4C =0.5; M = 0.6. Allotype @ (16,359a), same collection as holotype. TL = 1.3 mm; WL = 2.9 mm; TL/WL =
0.4; HW = 1.0 mm; HW/TL = 0.8; C1 = 4.6, 4V = 2.1; 5X = 3.0; 4C = 0.7; M = 0.8. Fifteen paratypes, 9 males
and 6 females, have been designated. 12, Po‘omau Valley, 3,000 ft, vii. 1952, DEH: 1 8 , Kawaikoi Stream, 3,700
ft, viii.1953, DEH; | 9, Waipao Falls, viii.1953, DEH; 23, Halemanu Valley, 3,500 ft, 12.viii.1971, DEH; 13,
12, Mahanaloa Valley, Koke‘e, 1,950 ft, 23.iii.1973, KYK; 43, 39, same data as holotype, HTS; 13, Koke‘e,
19.iv.1974, HTS. Paratypes have been split between BPBM and UHM.

DisTRIBUTION: This species is known only from Kaua‘i (Fig. 50c).

EcoLogGY: This species has been reared from mushrooms (Table 2).

ETYMOLOGY: Latin, “‘short tarsus”,

Drosophila insignita Hardy Figs. 50d, 57, 64
Drosophila insignita Hardy, 1965: 326.

Di1aGNosis: Drosophila insignita can be differentiated from closely related forms in this clade
by having the ocellar setae displaced, situated opposite the lower ocellars; the pleura predominant-
ly yellow, an apical wing spot that diffuses into the lower apical margin of cell ¢ and into the upper
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Figure 65. Distribution of species in the Drosophila atrifacies, Drosophila brunneicrus, and Drosophila fungiperda complexes.
a. D. atrifacies, b. D. brunneicrus and D. ochropleura, ¢. D. fungiperda, d. D. nigella.

portion of cell m1 , palpi yellow, and antennae, which are yellow to rufous, except for the tinge of
brown along the dorsal margin of the third segment.

DESCRIPTION: &, @. We add the following male characters and a description of the female to Hardy’s
(1965) description. Except as noted below, females fit description of males. Head. Palpi, clypeus, and third
antennal segment of females brown. Thorax. Posterolateral portions of mesonotum sparsely setose, possessing
5 setae (Fig. 57). Upper 1/2 of pleura black in females. Wings. Entirely hyaline in females. Abdomen. Ovipositor
rounded at apex, with 8 peg ovisensilla at tip (Fig. 64). Dorsal margin with 5 and ventral margin with 7 peg
ovisensilla. Ovisensilla on ventral margin extend to ca. 1/2 ovipositor length. Apical setae ca. 1/3 ovipositor
width (Fig. 64).

MEASUREMENTS: N = 13. TL = 0.7 mm; WL = 1.8 mm; TL/WL = 0.4; HW = 0.6 mm; CI = 5.8; 4V = 1.5;
5X=24,4C=05M=05.

TypreEs: O‘aHu: Holotype & (BPBM 6,380), Palikea, Wai‘anae Mountains, 3,000 ft, 15.xi.1936, “on
foliage”, FXW, genitalia in microvial mounted below specimen is not from holotype (Evenhuis 1982). Not meas-
ured. One paratype male was studied. 13, Palikea, Wai‘anae Mountains, 28.x.1911, FXW.
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MATERIAL EXAMINED: O‘AHU: Six males and 3 females from other collections were also examined from
UHM. 23, Mt Tantalus, vi.1963, HLC; 2&, Mt Tantalus, vi.1967, HLC; 148, Pahole Gulch, Mokulg‘ia,
31.xii.1973, SLM; 13, 1 2, Makaha Valley, 2,300 ft, 16.iv.1975, SLM; 2 ?, Palikea, 3,900 ft, 1977, DEH.

DisTrIBUTION: This species is known from both the Wai‘anae and Ko*olau Mountains on O‘ahu
(Fig. 50d).

DiscussioN: The number of humeral setae in this species seems to be variable. Some popula-
tions have only one, others have 2 and some are polymorphic for this character.

II1. The haleakalae subgroup

This subgroup is defined by having the inner margin of the arista covered with numerous, densely
placed hairs. The haleakalae subgroup is only known from the geologically more recent islands of
Maui, Moloka‘i, Lana‘i, and Hawai‘i (Figs. 65, 83). No representatives of this clade have yet been
collected on O‘ahu or Kaua‘i. This suggests that the maximum age of this subgroup is approxi-
mately 1.9 MY (Carson & Clague, 1995). Four species complexes, atrifacies, brunneicrus, fungi-
perda, and haleakalae, are designated within the haleakalae subgroup. The relationships among
these species complexes is uncertain and the haleakalae subgroup may not be monophyletic
(Bonacum, 2001).

The atrifacies complex contains a single species, D. atrifacies, from Maui (Fig. 65a). The
haleakalae complex is comprised of 4 species, D. clara from Hawai‘i (Fig. 83a), D. cryptica from
Moloka‘i (Fig. 83b), and D. haleakalae and D. macrochaetae from Maui (Fig. 83c). The host
species of D. clara, D. cryptica, and D. haleakalae are unknown, but D. macrochaetae has been
reared from a species of “soft-shell fungus” (Table 2).

The brunneicrus complex consists of 2 closely related species, D. brunneicrus and D. ochro-
pleura, which are sympatric in some areas on the Big Island (Fig. 65b). Females in the brunneicrus
cluster can only be differentiated by a tinge of brown on the mid and hind femora of D. ochropleura
females. Drosophila ochropleura has been reared from a unknown species of “gill fungi” (Table 2).

The fungiperda complex consists of 2 species, D. fungiperda from Hawai‘i (Fig. 65¢) and D.
nigella from Maui (Fig. 65d). These species in the fungiperda complex are united by a suite of mor-
phological characters, most notably the lack of a sclerotized black rim on the labellum and by hav-
ing long pointed peg ovisensilla, a characteristic not seen in any other haleakalae group species.
Drosophila fungiperda and D. nigella also share the same host fungi, Polyporus sulphrea (Heed,
1968).

KEY TO SPECIES IN THE DROSOPHILA HALEAKALAE SUBGROUP

22. Sclerotized black rim on labellum absent ..o 23
—. Sclerotized black rim on 1abellum Present ... 24
23. Legs of male mostly yellow, with faint pale brown preapical streak on femora. Front femur of
males not thickly setose. Wing infuscated at apex and over crossvein dm-cu. Females with
brown streak before apex of posterior surface. Second antennal segment brown, 3rd segment
mostly brown with some yellow markings at apex ... (Hawai‘i) .............. Jungiperda Hardy
—.  Femora mostly dark brown to black. Wings hyaline. Second antennal segment yellow, third
antennal segment broadly yellow at base ... (Maui) ..o nigella Hardy
24. Front femur with 7-8 extremely long, between 2/3 and 3/4 femur length, posteroventral setae
B €1, F: 115 ) OO U PSSO PP PUUR ORIt macrochaetae Hardy
—. Posteroventral setae on front femur not elongated ..........ccoocevciiviiiniininii e 25



Hardy et al. — Review of the Drosophila haleakalae Species Group

25. Pleura mostly yellow, with faint brown spot on metapleuron ... (Hawai‘i) ....cccocnno o
................................................................................... ochropleura Hardy & Kaneshiro, n. sp.

—  Pleura entirely DIACK  .ooooiririiiiee e et e e s 26

26. Legs entirely YELOW ...oooiiiiiiiiiiiieniciieicte sttt sb et sre s b st 27

~.  Fore, mid or hind legs either partially or entirely brown ..........c.cececervecereninninienenrennes 28
27. One humeral seta present. Wings entirely subhyaline. Male genitalia yellow ... (Hawai‘i)

........................................................................................... clara Hardy & Kaneshiro, n. sp.

~. Wings tinged with yellow. Apex and crossvein dm-cu lightly infuscated with brown. Abdomen

polished brown to black ... (Maui) ......coocovniniicninciicn haleakalae Grimshaw

28. Palpi of males yellow, entirely brown in females. Palpi of both sexes rather slender, almost
straight sided, each with 2 small setae at the apex in addition to setae around margin ... (Maui)
....................................................................................... atrifacies Hardy & Kaneshiro, n. sp.
—. Coloration of palpi may be similar to above, but shape and setation are not ..........c.cc..e..c.. 29
29. Forelegs entirely yellow. Palpi of males entirely yellow. Clypeus yellow, tinged with brown.
Male genitalia black ... (Moloka‘l) ..o cryptica Hardy & Kaneshiro, n. sp.
—.  Forelegs with a slight tinge of brown. Palpi yellow, tinged with brown at apex. Clypeus black
o (Hawai ) oeeeviniiiiiiniici brunneicrus Hardy & Kaneshiro, n. sp.

II1a. The atrifacies complex

Drosophila atrifacies Hardy & Kaneshiro, new species Figs. 65a, 66-68

DiaGNosis: Drosophila atrifacies is differentiated from other species in this clade by having
the lower margin of the front clear yellow, face black except along sides, clypeus entirely black,
front basitarsus ca. 3/4 as long as tibiae, and thorax entirely subshining black.

DESCRIPTION: &, %. Head. Front opaque black except for yellow lower margin. Face yellow-white down
eye orbits, subopaque black in median portion, covered with gray pollen. First antennal segment of male yellow,
second brown, tinged with rufous and third segment mostly yellow, tinged with brown along dorsal surface.
Female antennae, as male, except that third segment is mostly dark brown Two short dorsal setae present on sec-
ond antennal segment. Arista with ca. 8 dorsal, 2 ventral rays, in addition to apical fork. About 6 short, well
spaced hairs present on inner surface of each arista. Clypeus dark brown to black. Palp of male yellow, with faint
tinge of brown on apical 1/2. Female palpi brown. Palpi of both sexes rather slender, almost straight sided (Fig.
66), with 2 small setae at apex in addition to setae around margin. Occiput entirely black except for extreme
lower margin (Fig. 66). Thorax. Entirely shining black, dusted with gray pollen except for yellow apex of scutel-
lum. Anterior katepisternal well developed, at least 1/2 as long as posterior. Setae on posterolateral portion of
mesonotum arranged as in Fig. 67. Legs. Front coxae and femora mostly yellow with faint tinge of brown in
males; entirely yellow in females. Mid and hind femora distinctly tinged with brown in males; mostly yellow
and only faintly tinged with brown in females. Front basitarsus ca. 2/3 as long as tibia. Front femur with 3 mod-
erately strong posteroventral setae on apical 1/2 and with a continuous row of short bristle-like setae extending
toward base. One anterior seta situated at base of front femur and 3 posterodorsal setae widely spaced from just
before base to apical 1/3. Wings. Mostly subhyaline, as seen in indirect light, with apex and crossvein dm-cu
slightly brownish. Costal fringe extending ca. 1/2 distance to vein Ry,5 (Fig. 68). Abdomen. Entirely shining
black, lightly dusted with gray pollen.

MEASUREMENTS: N =638 . TL = 1.7 mm (1.4-1.8); WL = 3.2 mm (2.8-3.5); TL/WL = 0.5; HW = 1.2 mm
(1.1-1.3); HW/TL =0.7 (0.7-0.8); C1 = 4.7 (4.3-5.6); 4V = 1.2 (1.1-1.3); 5X = 1.4 (1.2-1.6); 4C = 0.4 (0.3-0.5);
M = 0.4 (0.3-0.4). N = 1/ (see allotype).

TypEs: Maur: Holotype & (BPBM 16,360), Waikamoi, 10.v.1974, KYK. TL = 1.7 mm; WL = 3.5 mm;
TL/WL=0.5;HW = 1.2 mm; HW/TL=0.7,C1=4.8,4V = 1.3, 5X = 1.6; 4C = 0.4, M = 0.4. Allotype ? (BPBM
16,360a), Trail to Pu‘u Kukui, West Maui, 3,500 ft, 17.ix.1975, KYK. TL = 1.8 mm; WL = 3.8 mm; TL/WL =
0.5; HW = 1.3 mm; HW/TL =0.7; C1 =4.5; 4V = 1.4; 5X = 1.5; 4C = 0.5; M = 0.4. Nine males, all designated

47



BISHOP MUSEUM BULLETIN IN ENTOMOLOGY 9 (2001)

sas

pas

67

0.3mm

1.0mm

Figures 66—-68. Drosophila atrifacies. 66. Palp, 67. Posterolateral region of the mesonotum, 68. Wing.

as paratypes. | &, Kula Pipe Line, 4,500 ft, iii.1932, OB. The other 8 paratypes were taken at same locality as
the type in several collections, 18, 11.vii.1965, HTS; 23, 23.vii.1965, DEH; 14, 16.ix.1965; 18, 15.x.1965;
13, 29.vii.1966; 18, 22.vii.1967, JPM; 14, 10.v.1974, KYK. Paratypes have been split between BPBM and
UHM.

DisTrIBUTION: This species is known only from Maui (Fig. 65a).

ETymoLoGY: Latin, “black face”, referring to the entirely black face of this species.

I11b. The brunneicrus complex

Drosophila brunneicrus Hardy & Kaneshiro, new species Figs. 65b, 69, 71,73, 75

DiacNosis: Drosophila brunneicrus is differentiated from other members of this clade by hav-
ing the mid and hind legs mostly brown, tinged with rufous and the front femora with a slight tinge
of brown. Palpi brown at apices, clypeus black.

DescripTION: &, @. This species closely fits the description of D. haleakalae except as discussed above
and as follows. Head. Palpi with 1 strong apical seta and 2 moderately strong subapical seta on margin (Fig. 69).
Thorax. Posterolateral regions of mesonotum with ca. 13 supernumerary setae, arranged as in Fig. 71. Legs.
Basitarsus ca. 2/3 length of tibia (Fig. 73). Females with tinge of brown on mid and hind femora. Wings. Apical
pale brown mark on wing extends ca. 1/2 distance to crossvein dm-cu, pale brown mark present on crossvein
dm-cu. Abdomen. Ovipositor rounded at apex, with dense cluster of ca. 7 peg ovisensilla (Fig. 75). Dorsal mar-
gin with 2 peg ovisensilla extending to 1/8 ovipositor length; ventral margin with 8 ovisensilla extending to 3/4
ovipositor length. Inner subapical sensilla ca. 1/3 ovipositor width (Fig. 75).

MEASUREMENTS: N =93 . TL = 1.4 mm (1.3-1.7); WL = 3.2 mm (3.0-3.6); TL/WL = 05 (0.4-0.5); HW
= 1.0 mm (0.9-1.2); HW/TL = 0.7; CI = 4.6 (3.9-52), 4V = 1.4 (1.3-1.6); 5X = 1.6 (1.4-1.8); 4C =05
(0.4-0.6); M = 0.4 (0.3-0.4).

Types: HAwAI‘L: Holotype 8 (BPBM 16,361), Kilauea Forest Reserve, 26.vii.1975, HTS. TL = 1.6 mm;
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Figures 69-70. Palpi of the Drosophila brunneicrus cluster. 69. D. brunneicrus, 70. D. ochropleura.

WL =3.3 mm; TL/WL = 0.5; HW = 1.0 mm; HW/TL=0.7; C1 =5.0, 4V =13;5X =1.8; 4C=05 M = 0.4.
Eleven male paratypes have been designated. 18, Hualalai, 6.vii.1967, JAT; 13, Keawewai Camp, 5,800 ft,
4.x.1967, HLC; 63, Kilauea Forest Reserve, 3.vi.1974, HTS; 13, Kipuka K3, 25.vii.1975, HTS; 283, Halepiula
Road, Kapu‘a Land Section, South Kona, 4,650 ft, vii.1977, DEH. Paratypes have been split between BPBM
and UHM.

DISTRIBUTION: Drosophila brunneicrus is known only from the island of Hawai‘i (Fig. 65b).

EcoLoGy: This species lives in Acacia koa forests. It is known to be sympatric with D. ochro-
pleura and D. fungiperda.

ETyMoLOGY: Medieval Latin, brunne-, for “brown” and Latin, -crus, for “leg”, in reference to
the diagnostic brown coloration on the mid, hind and forelegs of males.

Drosophila ochropleura Hardy & Kaneshiro, new species Figs. 65b, 70, 72, 74, 76

DiaGNosis: Drosophila ochropleura is differentiated from other species of this complex by
having the pleura of the males entirely yellow except for a small spot of brown on the metapleuron.

DEscripTION: &, . Head. Lower portion of front, below level with lower reclinate setae, all of face,
clypeus, palpi, genae, lower 1/2 of occiput and mouthparts, with exception of black rim on labellum, pale yellow
in males. Palpi dark brown at apices and clypeus entirely brown in females. Antennae mostly yellow in males with
second antennal segment faintly tinged with brown on dorsum and third segment brown over dorsal 1/2. Female
antennae mostly brown. Arista with ca. 12 closely placed, moderately long hairs along inner margin. Each palp
with 1 moderately long plus 1 short apical seta (Fig. 70). Thorax. Mesonotum shining black, rather densely gray
pollinose but not obscuring shining ground color. Scutellum dark brown to black on basal 3/5 with apical portion
broadly yellow. Lower portion of each humerus, below main seta, yellow. Anterior katepisternal rather small, ca.
1/3 as long as posterior katepisternal. Metanotum brown with faint tinge of rufous in ground color, coloration
extends over onto metapleuron. Pleura yellow in males, entirely black in females. Halteres yellow. About 11 setae
present on posterolateral region of mesonotum (Fig. 72). Legs. Entirely pale yellow. Front basitarsus ca. 2/3 as
long as tibia. Wings. Subhyaline with faint brownish tinge at apex of long veins Ry,3, Ry,s, and M;. Crossvein
dm-cu also slightly infuscated. These markings lost when viewed in direct light (Fig. 74). Wing markings much
more distinct in females. Abdomen. Mostly polished black, gray pollinose over first tergum and down median por-
tions of terga 2 and 3. In some specimens pollinosity extends through median 1/2 of fourth tergum and along basal
margins of fifth. Ovipositor rounded at apex, with dense cluster of ca. 9 peg ovisensilla (Fig. 76). Dorsal margin
with 4 peg ovisensilla extending to 1/4 ovipositor length; ventral margin with 7 ovisensilla extending to 3/4
ovipositor length. Inner subapical sensilla ca. 1/3 ovipositor width (Fig. 76).

MEASUREMENTS: N = 113. TL = 1.3 mm (1.1-1.3); WL = 2.9 mm (2.6-3.1); TL/WL = 0.4 (0.4-0.5); HW
= 1.0 mm (0.9-1.1); HW/TL = 0.8 (0.7-0.8); C1 = 4.2 (3.7-4.8); 4V = 1.6 (1.4-1.7); 5X = 2.1 (1.7-2.7); 4C =
0.6 (0.4-0.6); M = 0.5 (0.4-0.6). N=119. TL = 1.4 mm (1.1-1.6); WL = 3.2 mm (2.8-3.6); TL/WL = 0.4
(0.4-0.5); HW = 1.0 mm (0.8-1.2); HW/TL = 0.7 (0.7-0.8); C1 = 4.4 (3.8-6.3); 4V = 1.5 (1.3-1.6); 5X = 2.0
(1.6-2.2); 4C = 0.5 (0.4-0.6); M = 0.5 (0.4-0.5).

Types: Hawar‘l: Holotype &, Kipuka Ki, 1285 m, 3.vi.1974, HTS, BPBM 16362. TL = 1.3 mm; WL =
3.1m; TL/WL = 0.4, HW = 1.0 mm; HW/TL = 0.7; C1 =4.2; 4V = 1.7, 5X = 1.9; 4C = 0.6; M = 0.5. Allotype
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Q, Kilauea Forest, Volcano, 3.vi.1974, HTS, BPBM 16362a. TL = 1.5 mm; WL = 3.2 mm; TL/WL = 0.5; HW
=1.0mm; HW/TL=0.7; CI =3.9;4V =1.5;5X = 1.7, 4C = 0.6; M = 0.5. Two hundred seventy-three paratypes,
218 males and 55 females, are designated. 18, “C-H70.12”, WBH; 18, “on ferns”, Maulua Trail, Keanakolu,
5,200 ft, DEH; 2 &, Bird Park, 24.vi.1963, LHT; 1 &, Pohakuloa, 26.vi.1963, LHT; 58, Bird Park, 5-6.xii. 1963,
MRW:; 248, 29, Bird Park, Kilauea, vii.1964, HTS; 1 &, Bird Park, Kilauea, 12.vii.1964, LHT; 38, Kipuka Kj,
17.vii.1964, LHT; | &, Keanakolu, 5,300 ft, 19.viii.1964, HLC; 13, “on pilo tree”, Kipuka Ki, 9.ix.1964, HTS;
13, “ex: gill-type fungi”, Kipuka Ki, 9.ix.1964, HTS; 13, 5%, “on gill-type fungi”, Kipuka Ki, 10.ix.1964,
HTS: 18, Bird Park, 30.xii.1964, DG; 13, 19, Hinakapoula, 5,200 ft, 14.vii.1965; HLC; 113, Forest above
Pa‘auilo, 3,000 ft, 26.viii.1965, HLC: 1d, Kipuka K, 29.vii.1966, HTS; 14, Sinkhole, Hualalai, Kona, 5,600
ft, 7.vii.1967, KYK; 1 &, Piha-Mauloa Boundary, Keanakolu Road, 6,500 ft, 12.vii.|967, WBH; 13, Humu‘ula
Saddle, 6,650 ft, 13.ix.1967, HLC; 12, Pu‘u ‘O‘o Volcano Trail, 4,800 ft, 29.ix.1967, HLC; 68, Keawewai
Camp, 6,200 ft, 30.ix.1967, HLC; 258, 5%, Keawewai Camp, 5,800 ft, 4.x.1967, HLC; 23, Pu‘u Wa‘awa’a,
19.xii.1969, SLM; 18, Kipuka #2, Saddle Road, 19.i.1970, WBH; 33, Kilauea, 21-22.vi.1971, KYK; 43,212,
Bird Park, Volcano, 24.iv.1974, HTS; 13, 22, Kilauea Forest Volcano, 26.iv.1974, HTS; 238, Upper ‘Ola‘a
Forest, 26.iv.1974, HTS; 33, Bird Park, 3.vi.1974, HTS; 78, Kipuka Kj, 1,285 m, 3.vi.1974, HTS; 853,
Kilauea Forest, Volcano, 3-5.vi.1974, HTS; 6 8, Greenwell Ranch, Pauahi, 27.vi.1974, KYK; 23, 59, Ahumoa
Pohakuloa, Saddle Road, 3.vii. 1974, MPK; 263, 7%, Kipuka Pahipa, Kahuku Ranch, 5,400 ft, 17.vii.1974,
HLC; 28,79, Kipuka ‘Akala, Kahuku Ranch, 5,000 ft, 18.vii.1974, WT; 28, Kahuku Ranch Road, South Kona,
3,800 ft, 20.v.1975, KYK; 33, Bird Park, Kilauea, 1,220 m, 25.vii.1975, HTS; 138, Kahuku Ranch, 3,800 ft,
12.viii.1975, KYK.

DisTrRIBUTION: This species is known only from the island of Hawai'i (Fig. 65b).

EcoLoay: This is one of the more common species found above 4,000 ft in elevation, typical-
ly in association with Acacia koa, on the island of Hawai‘i. It occurs sympatrically with D. fungiper-
da and D. brunneicrus. Drosophila ochropleura has been reared from gill fungi (Table 2).

ETYMoLOGY: Greek, “yellow pleura”.

IIIc. The fungiperda complex

Drosophila fungiperda Hardy Figs. 65c¢, 77, 79, 81
Drosophila fungicola Hardy, 1965: 282 (preoccupied).
Drosophila fungiperda Hardy, 1966: 244,

DiaGNosIs: Drosophila fungiperda is one of 3 known species of haleakalae in which the male
has no sclerotized rim on the labellum. It is readily differentiated by having the legs mostly yellow
with a pale brown preapical streak on each posterior surface of the femora, wings infuscated with
brown apically and on crossvein dm-cu, and posterior surface of front femur not thickly setose. The
females are easily differentiated by having the front femur with a streak of brown before the apex
of the posterior surface.

DESCRIPTION: &, 9. Several characters are added to the original description (Hardy, 1965), including
details of the female genitalia. Head. Each arista with 10 rather long, closely placed, conspicuous hairs along
inner surface. Thorax. Area on each side of posterior portion of mesonotum rather thickly covered with ca. 17
prominent setae (Fig. 77). Legs. Femur with many dense setac on dorsal surface (Fig. 79). Remainder of leg
more densely setose than typical haleakalae group species. Abdomen: Qvipositor rounded at apex (Fig. 81).
Dorsoapical margin with 5 elongate peg ovisensilla. Dorsolateral region with ca. 7 irregularly arranged peg
ovisensilla extending to roughly 3/5 ovipositor length. Ventroapical margin with cluster of 6 stout peg ovisen-

Figures 71-74. Posterolateral regions of the mesonotum and thoracic structures in the Drosophila brunneicrus complex. 71. D.
brunneicrus, mesonotum, 72. D. ochropleura, mesonotum, 73. D. brunneicrus, male foreleg, 74. D. ochropleura, wing.
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Figures 75-76. Ovipositors of Drosophila brunneicrus complex females. 75. D. brunneicrus, 76. D. ochropleura.

silla. About 12 sharp peg ovisensilla extend to 4/5 ovipositor length. Inner subapical ovisensilla ca. 4/5 ovipos-
itor width (Fig. 81).

Eggs/ Developmental Biology. Kambysellis & Craddock (1991) and Kambysellis (1993) have examined
the ovarian development, insemination patterns and the ultrastructure of the egg chorion of this species.

MEASUREMENTS: N = 104. TL = 1.5 ram (1.4~-1.7); WL = 3.6 mm (3.4-3.8); TL/WL = 0.4 (0.4-0.5); HW
= 1.2 mm (1.1-1.2); HW/TL = 0.7 (0.7-0.8); CI = 4.1 (3.3-4.5); 4V = 1.3 (1.3-1.4); 5X = 2.1 (1.7-2.5); 4C =
0.5 (0.4-0.5); M =04 (0.4-0.5). N = 10?. TL = 1.6 mm (1.4-1.8); WL = 3.7 mm (3.5-4.1); TL/WL = 0.4
(0.4-0.5); HW = 1.2 mm (1.1-1.3); HW/TL = 0.7 (0.6-0.8); Cl = 4.4 (3.8-5.0); 4V = 1.4 (1.3-1.6); 5X = 1.8
(1.7-2.3); 4C = 0.5 (0.5-0.6); M = 0.5 (0.4-0.6).

Tyees: Hawar‘t: Holotype & (BPBM 6,362), Keanakolu, 5,200 ft, X.1952, DEH. Allotype (BPBM
6,362a), same collection as holotype. Forty-eight paratypes, 24 males and 24 females, have been examined from
the UHM. 1 %, Hualalai, 6,000-6,500 ft, 20.iv.1944, NLHK; 43, Pauahi, 4,300 ft, viii.1952, DEH; 148, 19,
Keanakolu, 5,200 ft, x.1952, DEH, 23, Bird Park, vii.1953, DEH; 19%, North slope of Hualalai, 4,000-6,000
ft, vii.1953, “on bracket fungus”, DEH; 23, 2%, Hawai‘i National Park, 4,000 ft, iii.1954, RN; 13, Bird Park,
vii.1956, DEH; 13, 12, Pauahi, 4,300 ft, viii.1956, DEH.

MATERIAL EXAMINED: HAWAI‘T: Two hundred and twelve other specimens, 102 males and 110 females, were
studied from the UHM. 28, C-H 68.29, “fungicola”, no date, collector or location given; 13, 22, Bird Park,
vi.1963, LHT; 1 @, Pa‘auilo, 2,900 ft, viii.1963, LHT; 33, 7 2, Hinakapoula, 5,200 ft, 14.vii.1964, HLC; 338,32,
Maulua Trail, Keanakolu, “on ferns”, 20.vii.1964, DEH; 98, Keanakolu, 5,300 ft, 19-20.viii.1964, HLC & DF;
254, 409, Kipuka Ki, “reared ex: bracket fungus”, 7-12.ix.1964, HTS; 13, Forest above Pa‘auilo, 3,000 ft,
26.viii.1965, HLC; 23, 39, Volcano, Hawai‘i Volcanoes National Park, ‘Ola‘a Tract, 3,800 ft, 12.xii. 1976, WPM;
44,109, Kipuka Ki, 20-23.ix.1977, HTS; 1 &, Wright Road, Pole #44, 23.ix.1977, HTS; 24, 39, | mi north of
Hopuwai, Mauna Kea, 6,200 ft, 18.x.1977, HTS; 54, 169, Weather Station, Strip Road, Kilauea, 5,400 ft,
20-23.x.1977, HTS; 413, 1%, Waihaka Gulch, Ka‘lt Forest Reserve, 3,800-4,000 ft, 28-30.iii.1978, KYK; 13,
212, Maulua Forest Reserve, 5,200 ft, 13.x.1980, KYK; 13, 3%, Piha Forest Reserve, 6,000 ft, 14.x.1980, KYK.
Twenty-five individuals have also been studied from the AMNH. 58, 49, Kaloko Mauka, North Kona,
3.vii.1998, OG38.5, PMO &SLM; 843, 82, Bird Park, 4-5.v.1999, 0G66.2, PMO & MPK.

DisTrIBUTION: This species is known only from the island of Hawai‘i (Fig. 65c).

EcoLogy: This species is common in Acacia koa forest between 4,000 and 6,000 ft. It has been
reared from bracket fungi, especially Polyporus sulphrea (Spieth, 1966; Table 2).

MoLEcULAR BIoLOGY: Frozen tissue samples (OG 38.5 & 66.2) are present in the AMNH-MC.
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Drosophila nigella Hardy Figs. 65d, 78, 80, 82
Drosophila nigella Hardy, 1965: 385.

DiAcNosIs: Drosophila nigella is one of the 3 members of the haleakalae species group that
lacks the sclerotized black rim on the labellum of the male. It differs from closely related species by
having the femora mostly dark brown to black, wings hyaline, second antennal segment yellow and
third antennal segment broadly yellow at base.

DEScrIPTION: &, @. Hardy (1965) described the males and females of this species. We add to those descrip-
tions the following characters: Thorax. Posterolateral portions of mesonoturn covered with ca. 12 setae, arranged
as in Fig. 78. Legs. In females, front femora entirely yellow with faint pale brown steak on posterior surface
before apex; mid femora mostly brown and hind broadly tinged with brown on apical 1/2. Femur with dense seta
on posterior surface (Fig. 80). Abdomen. Ovipositor rounded at apex (Fig. 82). About 6 peg ovisensilla present
on dorsal margin, these are especially well-developed, elongate and spine-like. Dorsolateral region with ca. 6
irregularly placed peg ovisensilla extending to ca. 3/5 ovipositor length. Ventroapical margin with cluster of 5-6
peg ovisensilla. Ventral margin with 11 peg ovisensilla extending to ca. 3/4 ovipositor length. Inner subapical
ovisensilla ca. 3/5 ovipositor width.

Eggs/ Developmental Biology. Kambysellis & Craddock (1991) have examined the ovarian development
and insemination patterns of this species.

MEASUREMENTS: N =23 . TL = 1.6 mm; WL = 3.4 mm (3.2-3.5); TL/WL = 0.5; HW = 1.3 mm (1.2-1.3);
HW/TL = 0.8; CI = 4.7; 4V = 1.3; 5X = 2.0 (1.9-2.1); 4C = 0.5 (0.4-0.5); M=04. N =3%2. TL = 1.8 mm
(1.7-1.8); WL = 3.8 mm (3.7-3.8); TL/WL = 0.5 (0.4-0.5); HW = 1.3 mm (1.2-1.3); HW/TL = 0.7, CI = 4.4
(3.7-5.2); 4V =14 (1.3-1.4); 5X = 1.6 (1.5-1.9); 4C = 0.5 (0.5-0.6); M = 0.4.

Types: Maur: Holotype & (BPBM 6,410), Pu‘u Kukui, 4,500 ft, iv.1954, MT, abdomen beyond 3rd segment
missing; genitalia in microvial mounted below specimen (Evenhuis, 1982). Allotype (BPBM 6,410a), same col-
lection as holotype. Nine paratypes in the UHM, 4 males and 5 females, have been examined. 29, Ukulele,
13.vii.1919, PHT; 1 ?, Kula Pipeline, 14.vi.1927, OHS; 13, Kula Pipeline, 4,500 ft, 15.i1i.1932, OB; 24, 12, Kula
Pipeline, 4,500 ft, 8.iv.1932, OB; 1 9, Pu‘u Kukui, 4,500 ft, iv.1954, MT; 1 &, Waikamoi, 4,000 ft, vii.1956, DEH.

MATERIAL EXAMINED: MAUL: One hundred and fourteen individuals, 85 males and 29 females, have also
been examined from the UHM. Many collections have been made in Waikamoi Forest Preserve. 4%, 29.vi. 1964,
HLC; 23, 8.vii.1964, HLC; 13, 4,200 ft, 2.vii.1965, RMB; 8%, 11.vii.1965, HTS; 14, 4,000 ft, 23.vii.1965,
DEH; 13, 16.ix.1965, JPM; 173, 1.x.1965, KYK & JPM; 14, 11.i.1966, JPM; 1Q, 25.ii.1966, JPM; 13,
29.iii.1966, JPM; 13, 1.vii.1966, JPM; 43, 9.ix.1966, JPM; 138, 22.ix.1966, JPM; 248, 2.xi.1966, JPM; 43,
14.xi1.1966, JPM; 13, 19.iv.1967, JPM; 23, 3.v.1967, IPM; 1 &, 4,500 ft, 12.x.1967, HLC; 388,32, 10.v.1974,
HTS & KYK. Other collections were made at the following tocalities. 1 @, Palika, Haleakala Crater, 6,000 ft,
28.i.1965, DEH; 13, Trail to Honomanu Valley, 5,300 ft, 24.vii.1965, DEH; 58, 9%, Camp One, Kipahulu
Valley, 3,100 ft, 9.viii.1967, “ex: bracket fungus”, KYK; 13, Kaualewelawe, 3,000 ft, 16.ix.1975, KYK; 32,
Trail to Pu‘u Kukui, 3,500 ft, 17.ix.1975, KYK. Several individuals in the AMNH have also been studied. 22,
Heed Trail, Waikamoi Forest Preserve, 8.iii.1999, 0G50.9, PMO, EMC, & MPK; 1 2, Pig Hunter’s Trail, Upper
Waikamoi Forest Preserve, 16-18.iii.1999, 0G56.2, PMO & JBS; 328, 509, Heed Trail, Waikamoi Forest
Preserve, 2.vi.1999, OG77.B, PMO.

DisTriBUTION: This species is known only from Maui (Fig. 65d).

EcoLoGY: Drosophila nigella has been reared from the bracket fungi, Polyporus sulphrea
(Heed 1968).

MOoLECULAR B1oLOGY: Several collections have been accessioned into the AMNH-MC.

I11d. The haleakalae complex
Drosophila clara Hardy & Kaneshiro, new species Figs. 83a, 84, 86, 88, 94

DiaGNosis: Drosophila clara differs from other closely related species by having only 1
humeral seta, a shining black mesonotum, which is lightly, but distinctly dusted with gray, yellow
legs, wings that are entirely subhyaline, and yellow male genitalia.
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DEscrIpTION: &, 9. Head. Lower portion of front clear yellow to level almost with tip of ocellar triangle.
Upper front opaque black in parafrontal areas, polished dark brown to black on ocellar triangle and black dust-
ed with gray brown pollen in orbital areas to level with proclinate setae. Face, genae, palpi and mouthparts,
except for black rim, pale yellow-white in male. Females similar to males except with palpi mostly brown. Palpi
with 2 apical setae, shorter ca. 3/4 length of longer. Median surface of palpi with several long setae (Fig. 86).
Clypeus with faint tinge of brown. First 2 antennal segments of male yellow, with slight tinge of brown on dor-
sum of second. Females with dorsal portion of second antennal segment distinctly dark brown. Third segment
largely brown but extensively yellow on basal portion and on venter in both sexes. Arista with series of ca. 12
supernumerary hairs between dorsal and ventral rays (Fig. 84). Eyes thickly short yellow setose. Genae com-
paratively broad, at widest point equal to ca. 1/3 width of eye. Thorax. Entirely shining black except for yellow
tip on scutellum, lightly dusted with gray pollen, not obscuring shining ground color. Anterior katepisternal seta
well developed, at least 1/3 as long as posterior katepisternal seta. About 15 supernumerary seta present on pos-
terolateral portions of mesonotum (Fig. 88). Legs. Entirely yellow. Front basitarsus ca. 2/3 as long as tibia and
ca. 2 x longer than second tarsomere. Wings. Entirely subhyaline, costal fringe extending ca. 1/2 distance
between apices of veins R,,5 and Ry, 5. Abdomen. Tergites dark brown to black, subopaque, gray brown dusted
on tergites |, 2, and median portion of 3. Tergites 4-6 polished. Sterna yellow. External male genitalia yellow.
Ovipositor rounded at apex with cluster of ca. 4-5 apical peg ovisensilla (Fig. 94). Dorsolateral region with 7
peg ovisensilla extending to 1/3 ovipositor length. Ventral margin with 8 peg and trichoid ovisensilla, extending
to ca. 3/4 ovipositor length. Inner subapical ovisensilla ca. 1/3 ovipositor width. Two moderately sclerotized,
oval spermathecae present.

MEASUREMENTS: N = 113. TL = 1.3 mm (1.1-1.4); WL = 2.9 mm (2.8-3.3); TL/WL = 0.4 (0.4-0.5); HW
= 1.0 mm (0.8-1.1); HW/TL = 0.8 (0.7-0.8); CI = 4.3 (3.8-4.7); 4V = 1.4 (1.2-1.6); 5X =19 (1.3-2.4); 4C =
0.6 (0.5-0.6); M = 0.4 (0.4-0.5). N =7%. TL = 1.4 mm (1.2-1.6); WL = 3.1 mm (2.8-3.4); TL/WL = 0.4
(0.4-0.5); HW = 1.0 mm (0.9-1.1); HW/TL = 0.7 (0.7-0.8); C1 = 4.4 (3.9-4.9); 4V =14 (1.2-1.6); 5X = 2.1
(1.6-2.3); 4C = 0.5 (0.5-0.6); M = 0.5 (0.4-0.5).

Types: Hawal‘l: Holotype & (BPBM 16,363), Greenwell Ranch, Pauahi, Kona, 22.vi.1974, KYK. TL =
1.4 mm; WL = 3.2 mm; TL/WL = 0.4; HW = 1.0 mm; HW/TL = 0.8; C1 =4.6; 4V =1.4; 5X = 1.8;4C =0.5;
M = 0.4. Allotype ? (BPBM 16,363a), same collection as type. TL = 1.5 mm; WL = 3.3 mm; TL/WL = 0.5;
HW = 1.1 mm; HW/TL = 0.7; C1 = 4.8; 4V = 1 .4; 5X = 1.6; 4C = 0.5; M = 0.4. Twenty-seven paratypes, 21
males and 6 females have been designated. 183, 5/ from the same collection as holotype; 13, Kipuka #10,
Saddle Road, 5,500 ft, 14.vii.1967, WBH; 1 2, Kipuka Ki, Volcano, 29.vii.1966, HTS; 14, Kipuka #10, Saddle
Road, 19.i.1970, WBH; 14, Pu‘u Wa‘awa‘a, 4,300 ft, 22.xii.1969, KYK. Paratypes have been split between
BPBM and UHM.

DisTRIBUTION: This species is known only from the island of Hawai‘i (Fig. 83a).

ETYyMOLOGY: Latin, “clear”, for the hyaline wings of this species.

Discussion: One male specimen in the UHM from Waikamoi, Maui, 10.v.1974, KYK fits
exactly, but is not being designated as a paratype. Further collections, of both males and females,
are required before the identity of the Maui specimen can be determined.

Drosophila cryptica Hardy & Kaneshiro, new species Figs. 83b, 87, 89, 95

D1AGNosIS: Drosophila cryptica is differentiated from other species in this clade by having the
mid and hind femora tinged with brown; the wings slightly darker on the apices (as seen in dim or
indirect light); the mesonotum polished black, nearly devoid of pollen and male genitalia that are
black.

Figures 77-80. Posterolateral regions of the mesonotum and thoracic structures in the Drosophila fungiperda complex. 77. D.
fungiperda, mesonotum, 78. D. nigella, mesonotum, 79. D. fungiperda, male foreleg, 80. D. nigella, male foreleg.
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Figures 81-82. Ovipositors of Drosophila fungiperda complex females. 81. D. fungiperda, 82. D. nigella.

DESCRIPTION: &, ?. This species fits the description of D. clara, except as noted above and as follows.
Head. Each palp with several long apical setae in addition to elongate setae on medial surface (Fig. 87). Thorax.
Posterolateral regions of mesonotum with ca. 12 supernumerary setae (Fig. 89). A rudimentary secondary seta
on humerus present in some individuals, although this is scarcely larger than surrounding setae in most speci-
mens. Abdomen. Ovipositor somewhat acute at apex (Fig. 95). Apex with 7-8 sharply pointed peg ovisensilla.
Dorsolateral region with ca. 10 elongate peg ovisensilla, extending to ca. 2/5 ovipositor length. Ventral margin
with 10 sharp peg ovisensilla, extending to 3/5 ovipositor length. Inner subapical ovisensilla ca. 1/4 ovipositor
width.

MEASUREMENTS: N = 78. TL = 1.4 mm (1.2-1.5); WL = 3.0 mm (2.9-3.2); TL/WL = 0.5 (0.4-0.5); HW
= 1.1 mm (1.0-1.2); HW/TL = 0.8 (0.7-0.8); C1 = 4.5 (4.2-5.0); 4V = 1.3 (1.2-1.6); 5X = 1.7 (1.3-2.0); 4C =
0.5 (0.4-0.6); M =04 (03-0.4). N=2%. TL = [.6 mm (1.5-1.6); WL = 3.3 mm (3.1-3.5); TL/WL = 0.5; HW
=12 mm (1.1-1.2); HW/TL =0.7; CI = 5.4 (5.0-5.8); 4V =1.3; 5X = 1.7 (1.6-1.8); 4C = 0.5 (0.4-0.5); M =
04.

TyPES: MOLOKA‘L: Holotype & (BPBM 16,364), Hanalilolilo, 9.i.1975, ATO. TL = 1.4 mm; WL = 3.0 mm;
TL/WL =0.5; HW = 1.2 mm; HW/TL =0.8; CI =4.2; 4V = 1.3; 5X = 1.3;4C = 0.6; M = 0.4. Allotype ¢ (BPBM
16,364a), same collection as holotype. TL = 1.6 mm; WL = 3.5 mm; TL/WL = 0.5; HW = 1.2 mm; HW/TL =
0.7, CI =5.0; 4V = 1.3; 5X = 1.8; 4C = 0.5; M = 0.4. Eight paratypes, 7 males and 1 female, have been desig-
nated. 138, South of Hanalilolilo, 8.vii.1964, HLC; 248, Pu‘u Kolekole, 3,000 ft, 20.vii.1964, HLC; 33, same
collection as type, ATO&WI, 13, 19, Waikolu Stream, south of Hanalilolilo, 5.v.1976, KYK.

DISTRIBUTION: Drosophila cryptica is endemic to the island of Moloka‘i (Fig. 83b).

EtymoLoGy: Greek, “hidden”, referring to the fact that this species is very closely related to
D. clara.

Drosophila haleakalae Grimshaw Figs. 83c, 85, 90, 92, 96
Drosophila haleakalae Grimshaw, 1901: 64; Hardy, 1965: 297,

DiaGNosis: Drosophila haleakalae males are readily separated from closely related forms by
having the legs and palpi yellow, and the clypeus yellow with faintly tinges of brown and by the
presence of normal-length (not elongate) posteroventral setae on the front femora (Fig. 92). Females
can be separated from closely related species by the presence of 2 humeral setae and a combination
of characters listed below.

DescripTiON: 8, . Descriptions of the external morphology of this species have been published
(Grimshaw, 1901; Hardy, 1965). Additional characters include: Head. Inner surface of arista with 10-12 erect
moderately long hairs (Fig. 85). Palpi and clypeus of female dark brown. Thorax. Posterolateral portions of
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mesonotum have ca. 15 strong setae, arranged as in Fig. 90. Abdomen. Ovipositor somewhat acute with strong,
stout ovisensilla around ventral and apical margins (Fig. 96). Apex with 6 ovisensilla. Ventral margin with 12
ovisensilla, extending to ca. 4/5 ovipositor length. Dorsolateral region with 4 elongate, pointed ovisensilla that
extend to ca. 1/4 ovipositor length. Inner subapical ovisensilla ca. 1/3 ovipositor width,

MEASUREMENTS: N = 28. TL = 1.6 mm (1.5~1.6); WL = 3.4 mm; TL/WL = 0.5 (0.4-0.5); HW = 1.2 mm
(1.1-1.2); HW/TL = 0.7; CI = 5.1 (5.0-5.2); 4V = 1.4 (1.3-14), 5X = 1.5 (1.4-1.6); 4C = 0.5 (0.4-0.5); M =
04.N=1%2.TL=1.9 mm; WL =43 mm; TL/WL =0.4; HW = |.4 mm; HW/TL =0.7; CI = 3.2; 4V = 1.3; 5X
=1.7;4C=07,M=04.

Types: Maul: Holotype &, Haleakala, 6,000 ft, BMNH. Not measured. Four homotypes, 2 males and 2
females, were examined. 2 2, Palikii, Haleakala Crater, vi.1952, DEH; 23, Palikdi, Haleakala Crater, 6,000 ft,
vi. 1953, DEH.

MATERIAL EXAMINED: MAUI: Three other specimens on hand, all males, include: 18, Palikii, Haleakala
Crater, 6,000 ft, vi.1953, DEH; 138, Waikamoi, 8.vii.1964, HLC 13, Paliki, Haleakald Crater, 6,500 ft,
28.1.1965, DEH.

DistriBUTION: This species is known only from Haleakala on the island of Maui (Fig. 83c).

Discussion: Many specimens labeled as D. haleakalae and D. haleakalae-like from both Maui
and Hawai‘i have been collected (Table 3). Some of these specimens vary considerably in the size
and development of the second humeral seta and may represent a sibling species present on both
Maui and the Big Island. Alternatively, this may represent a recent expansion in the range of D.
haleakalae. Further work on these species is currently underway (O’Grady & Val, in prep.).

Drosophila macrochaetae Hardy Figs. 83c, 91, 93, 97
Drosophila macrochaetae Hardy, 1965: 348.

DiAGNosis: Drosophila macrochaetae differs from the other members of this complex by hav-
ing only 1 humeral seta. Males are readily recognized from all other known species of Hawaiian
Drosophila by having 7-8 extremely long, between 2/3-3/4 as long as the femur, posteroventral
setae on the front femur (Fig. 93).

DESCRIPTION: &, ?. Both sexes were originally described in Hardy (1965). Additional characters are dis-
cussed here. Head. Eyes with dense, short, yellow pile. Third antennal segment of female entirely dark brown
to black. Second antennal segment extensively brown over dorsal portion in females. Thorax. Arrangement of
13 supernumerary setae on posterolateral portions of mesonotum as in Fig. 91. Abdomen. Ovipositor rounded at
apex (Fig. 97), with cluster of ca. 9 stout peg ovisensilla present at apex. Three peg ovisensilla present on dor-
solateral region. Ventral margin with ca. 9 peg ovisensilla that extend to 3/4 ovipositor length. Inner subapical
ovisensilla ca. 1/4 ovipositor width.

MEASUREMENTS: N = 29, TL = 1.6 mm (1.4-1.8); WL = 3.5 mm (3.2-3.8); TL/WL = 0.4; HW = 1.1 mm
(1.0-1.2); HW/TL = 0.7; C1 = 4.0 (3.9-4.0); 4V = 1.7 (1.6-1.8); 5X = 2.0 (1.8-2.1); 4C = 0.8 (0.7-0.8); M =
0.6 (0.5-0.6).

Types: Maur: Holotype & (BPBM 6,392), Olinda, iii.1932, OB. Not measured. Allotype ¢ (BPBM
6,392a), same collection as holotype. Not measured. Four paratypes, 3 females and 1 male, have been examined.
12, Olinda, iii.1932, OB; 1 2, Olinda, 28.iii.1932, OB; 14, 1%, Kula Pipeline, 4,500 ft, 8.iv.1932, OB.

MATERIAL EXAMINED: MAUI: Five other specimens, all females, have also been examined. 19, Haleakala,
17.vii.1919; FXW; 2 2, Paliki, Haleakala Crater, vii.1952, DEH & MT; 1 ¢, Palikii, Haleakala Crater, vii.1953,
DEH; 19, Palikii, Haleakala Crater, viii. 1953, WCM.

DisTrRIBUTION: The type series of this species is known only from Haleakald, Maui (Fig. 83¢).

EcoLoGY: Drosophila macrochaetae has been collected on “soft shelf fungus” (Table 2).

Discussion: Additional collections indicate that populations from the Island of Hawai'i,
4,000-6,000 ft cannot be morphologically differentiated from D. macrochaetae (Table 3). Work is
currently underway to address this issue (O’Grady & Val, in prep.).
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IV. The luteola subgroup

The luteola subgroup consists of the fuscoapex and luteola complexes. These are both small, poor-
ly known groups that need further study to determine their exact placement within the haleakalae
species group. The fuscoapex complex consists of 2 species, D. fuscoapex from Kaua‘i (Fig. 98a)
and D. tamashiroi from O‘ahu (Fig. 98a). These 2 species are known only from a single male spec-
imen and are not included in the key because of their rarity. The lureola complex is only slightly bet-
ter known. Drosophila luteola was described from material collected on O‘ahu (Fig. 98c).
Drosophila quinqueramosa, which is known from Maui (Fig. 98d) is also a member of this com-
plex.

KEY TO SPECIES IN THE DROSOPHILA LUTEOLA SUBGROUP

30. Basitarsus slightly less than 1/2 length of tibia. Sixth tergite yellow. Fifth tergite sometimes
YELLOW ... (O BRI oottt seaesra s ae e luteola Hardy

—. Three pairs of dorsocentral setae. Anterior-most pair of dorsocentrals located at transverse
suture; ca. 2 X length of ground setulae. Otherwise not as above ... (Maui) .....ooceeeeverrveenenen.
............................................................................ quinqueramosa Hardy & Kaneshiro, n. sp.

IVa. The fuscoapex complex

Drosophila fuscoapex Hardy Figs. 98a, 99
Drosophila fuscoapex Hardy, 1965, 291.

DiacNosis: This species is differentiated by having a short front basitarsus, ca. 1/4-1/3 the
length of the tibia and a brown infuscation covering the apical 1/3 of the wing.

DESCRIPTION: &. Hardy (1965) described this species from a single male; it has not been collected since.
We have examined the holotype and add some setation characters of the mesonotum to the original description
(Fig. 99).

¢ Types: Kava‘r: Holotype &, Alaka‘i Swamp, 3,800 ft, vii.1952, DEH, BPBM 6366. TL = 0.8 mm; WL =

1.9 mm; TL/WL = 0.4; HW = 0.6 mm; HW/TL=0.7; C1 =3.7:4V = 14: 5X =24, 4C=06; M = 04.

DistrIBUTION: This species is known only from Kaua‘i (Fig. 98a).

Drosophila tamashiroi Hardy Figs. 98b, 100
Drosophila tamashiroi Hardy 1965, 477.

DiaGNosis: Drosophila tamashiroi is differentiated from other species in the luteola subgroup
by having a front basitarsus 3/5 as long as the tibia and the apical infuscations on its wings rough-
ly restricted to the area between veins R,, 3 and M;.

DESCRIPTION: & . This species, like D. fuscoapex, is poorly known. We add characters of the mesonotum to
the original description (Fig. 100).

TypES: O‘AHU: Holotype & (BPBM 6,450), Makaleha Valley, “in stream bed”, v.1951, MT. TL = 0.7 mm;
WL = 1.9 mm; TL/WL = 0.4; HW = 0.7 mm; HW/TL=0.9; CI =7.0; 4V = 1.1; 5X = 3.2; 4C = 0.3; M = 0.4,

MATERIAL EXAMINED: The following material is present in the BPBM, after Evenhuis (1997). Wai‘anae
Mountains, Lualualei Naval Magazine, Halona Valley, Pohakea Spring, 475 m, 14.iii.1996, Malaise trap, DJP;
same locality, 24.iv~16.v.1996, Malaise trap, DJP & FGH. Material determined by Keith Arakaki & Neal
Evenhuis.

DISTRIBUTION: Drosophila tamashiroi is known only from O‘ahu (Fig, 98b).
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Figure 83. Distribution of species in the Drosophila haleakalae cluster. a. D. clara, b. D. cryptica, ¢. D. haleakalae and D.
macrochaetae.
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Discussion: Arakaki & Evenhuis (in Evenhuis, 1997) synonymized D. tamashiroi and D.
insignita. We find, based on the coloration of the pleura and wings and the number of setae on the
posterolateral regions of the mesonotum that these are, in fact, distinct species.

IVb. The luteola complex

Drosophila luteola Hardy Figs. 98¢, 101, 103
Drosophila luteola Hardy, 1965: 347.

Diacnosis: Drosophila luteola differs from other species in this clade by having the front
basitarsus slightly less than 1/2 as long as tibia; the 6th, and usually the 5th, terga yellow and the
arista with 6 dorsal and 3 ventral rays, in addition to the apical fork.

DEScrIPTION: &, ?. The original description of this species is found in Hardy (1965). Additional male
characters and a description of the female are presented here. Females fit description of males, except as noted.
Head. Third antennal segment of female entirely dark brown to black. Area of front above proclinate setae black
in females. Thorax. Posterolateral portions of mesonotum sparsely setose, with ca. 6 setae (Fig. 101). Abdomen:
Abdomen of females entirely shining black. Ovipositor rounded at apex (Fig. 103). Apex with dense cluster of
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Figures 84-87. Head structures of the Drosophila haleakalae cluster species, 84. D. clara, arista, 85. D. haleakalae, arista (400
x), 86. D. claru, palp. 87. D. cryptica, palp.

8 stout peg ovisensilla. Dorsolateral region with 3 sharply pointed peg ovisensilla. Ventral margin with ca. 10
peg ovisensilla extending to 4/5 ovipositor length (Fig. 103).

MEASUREMENTS: N = 1 . TL = 1.2 mm; WL = 2.3 mm; TL/WL = 0.5; HW = 0.9 mm; HW/TL = 0.7; CI
=42;4V=13,5X=15;4C=05M=0.3.

Types: O‘aHu: Holotype & (BPBM 6,391), Mt Ka‘ala, v.1952, DEH, left foreleg beyond coxa missing
(Evenhuis, 1982). Not measured. Two male paratypes have been examined. 1 4, Halawa Valley, Wai‘anae Mts,
12.i11.1933, “on Osmanthus”, OHS; 13, Mt Ka‘ala, iv.1949, GBM.

MATERIAL EXAMINED: O°AHU: Fourteen other individuals, 9 males and 5 females, were examined from the
UHM. 13, 19, C53.39, no locality or date, HLC; 19, Plipiikea, viii.1963, WBH; 848, 1%, Mt Tantalus,
20.xi.1963, “reared ex: mushrooms”, MRW; 1%, Kawainui, 16.vi.1964, MRW,; 1%, Tantalus, viii.1964,
C109.15”, HLC.

DisTRIBUTION: This species occurs in both the Ko‘olau and Wai‘anae Mountain Ranges on
O‘ahu (Fig. 98c).

EcoLoGyY: Drosophila luteola has been reared from gill fungi (Heed, 1968; Table 2).

Discussion: Populations of D. luteola-like from Hawai‘i, Maui, and Kaua‘i cannot be differ-
entiated from the O‘ahu type series (Table 3). The D. luteola-like specimen examined in
Kambysellis & Craddock (1991) is from the Big Island. We are currently studying these populations
to determine if they represent separate species or simply extend the distribution of D. luteola beyond
O‘ahu (O’Grady & Val, in prep).
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Drosophila quinqueramosa Hardy & Kaneshiro, new species Figs. 98d, 102

DiaGnosis: Drosophila quinqueramosa is differentiated from other closely related species by
having a third pair of dorsocentrals, ca. 2 X longer and stronger than the surrounding setae, present
at the suture and by the combination of characters described below.

DESCRIPTION: &, (2 unknown). Head. Front below level of proclinate setae pale yellow. Parafrontal areas
dark brown to black. Antennae, face, palpi, and clypeus entirely yellow. Arista with 5 dorsal, 2 ventral rays in
addition to apical fork. Genae, measured from vibrissal row to eye margin are ca. equal to 1/4 eye width. Thorax.
Mesonotum shining black with tinge of reddish brown in ground color at margins and covered with light gray
pollen. About 8 setae present on posterolateral portions of mesonotum (Fig. 102). Pleura all yellow. Scutellum
with broad yellow apex. Anterior katepisternal seta at least 1/3 length of posterior katepisternal. Legs. Entirely
yellow. Front basitarsus 2/3 tibia length. Wings. Costal fringe short, extending scarcely over 2/5 distance
between apices of R, 5 and Ry, 5. Abdomen: Polished reddish-brown to blackish, lightly pollinose over median
portion.

MEASUREMENTS: N=118. TL = 1.1 mm (0.9-1.1); WL = 2.4 mm (2.2-2.7); TL/WL = 0.4 (0.4-0.5); HW
= 0.9 mm (0.7-0.9); HW/TL = 0.8; CI = 4.3 (3.74.9); 4V = 1.5 (1.4-1.6); 5X = 2.1 (1.7-2.3); 4C = 0.6
(0.5-0.6); M = 0.5 (0.3-0.6).

Types: MautL: Holotype & (BPBM 16,365), Kaupd Gap, Haleakala, 4,750 ft, 19.vi.1975, KYK. TL = 1.1
mm; WL = 2.3 mm; TL/WL =0.5; HW =09 mm; HW/TL=08;Cl=4.2;4V=16;5X=17,4C=06, M=
0.3. Sixty paratypes, all males, have been designated. 18, Auwahi, 17.vi.1965, “on Osmanthus foliage”, JWB;
223, Auwahi, 11.vii.1974, KYK; 243, same collection as holotype; 1338, Auwahi, 29.iv.1976, KYK. The type
and a series of paratypes have been placed in the BPBM. The paratypes have been divided among the collec-
tions of the BPBM and UHM.

DISTRIBUTION: Drosophila quinqueramosa is known only from Maui (Fig. 98d).

ETymMoLOGY: Latin, “5 branches”. Drosophila quinqueramosa is differentiated from D. luteola
by having only 5 dorsal branches on the arista.

DiscussioN: Specimens closely resembling D. luteola have been collected on the Big Island
and Kaua‘i (Table 3). We are currently examining these to determine whether they are distinct
species or, instead, simply represent different populations of D. luteola (O’Grady & Val, in prep.).
It should be noted that D. luteola-like populations from the island of Hawai‘i also have the third pair
of rudimentary dorsocentral setae present, suggesting a close relationship these forms and D. guin-
queramosa.

V. The polita subgroup

The polita subgroup contains all species with pleura that are dark above and light below.
Relationships within the polita subgroup, as well as the relationships of some members of this sub-
group to other subgroups of haleakalae species group, are poorly understood. We are not proposing
species complexes and clusters within this clade because of lack of morphological characters and
uncertainty about the monophyly of this subgroup (Bonacum, 2001). It is possible that future molec-
ular work will clarify relationships within the polita subgroup.

The polita subgroup is found on all the high islands (Fig. 104). Three of the 10 species, D.
bipolita (Fig. 104a), D. canipolita (Fig. 104b), and D. polita (Fig. 104f), are found on several
islands, suggesting that they may be members of a morphocryptic species complex (O’Grady & Val,
in prep.). All members of the polita subgroup for which host substrate information is available are
found to use various “gill fungi” (Table 2). This may be an example of the clade-specific host use
observed in other Hawaiian group (Heed, 1968; 1971; Montgomery, 1975; Kambysellis er al.,
1995).

61



62 BISHOP MUSEUM BULLETIN IN ENTOMOLOGY 9 (2001)

sas
I sas

‘ dcs

pas

88

sas

92

0.2mm



31

32

33.

34.

3s.

36.

37.

38.

39.

Hardy et al. — Review of the Drosophila haleakalae Species Group 63

KEY TO SPECIES IN THE DROSOPHILA POLITA SUBGROUP

Setae present on posteroventral and anteroventral surfaces of male femora ..................... 32
No posteroventral or anteroventral setae on femora of males ............cooovviiviiiiinnnnnn, 33
Front femur of males with complete row of black posteroventral setae and row of rather long

anteroventral setae. Foretarsus rather thickly covered with short erect setae ... (Hawai‘i) .....
............................................................................................ dives Hardy & Kaneshiro, n. sp.
Legs heavily ciliated. Front femur with row of ca. 4 long posteroventral seta. Femur with long
cilia arranged sub-basally along ventral margin from posteroventral to anteroventral surfaces.
Front tibia with ca. 4 ventral and 4 posteroventral cilia arranged along apical 1/2 of segment.
Front tarsus with number of moderately long, erect setac along posteroventral surface ...

(Kaua‘'i) oo paraanthrax Hardy & Kaneshiro, n. sp.
Front entirely dark colored in both sexes; black above and brown tinged with rufous below ...
(HAWAL D) coveviiiiieieie ettt ettt sren illusiopolita Hardy
Front dark above, light BEloW ........ccccccviiimiiiiiii e 34

Fifth and sixth terga entirely yellow. ... (Moloka‘i, Maui, Lana‘i, O*ahu, Hawai‘i) ..............
..................................................................................................................... canipolita Hardy
Sixth tergite entirely yellow or tinged with yellow, fifth tergite may be tinged with yellow.

Both are never entirely yellow ..o 35
Ocellars displaced, located anterior to ocellar triangle approximately even with proclinates ...
(Lana‘i, Maui, Moloka‘i, Hawai‘l) .....cccccoveiieniiiiiniiicrie e polita Grimshaw
Ocellars not diSPlaced ........coocviveiiriirieiinc e 36

Posteroventral surface of male foretarsi with ca. 3 elongate cilia ... (O‘ahu) ........cccovvevienenee.
................................................................................................................ Sflavisternum Hardy

Foretarsi lacking ornamentation ......cc.coc.vveieirverneirrereninieere e s en s ene s 37
Anterior katepisternal completely absent. Clasper teeth short, not visible laterally. Wing light-
ly infuscated on apical 173 ... (Ofahu) ....cccoviiiininineiii mecocnemia Hardy
Anterior katepisternal present. Other characters not as above ..., 38
Face brown to black. Clypeus black ... (Hawai‘i) ...... lissodora Hardy & Kaneshiro, n. sp.
Face yellow. Clypeus mostly yellow, sometimes tinged with brown ... 39

First antennal segment yellow, second and third segments brown. Thorax lightly dusted with
gray pollen. Sixth tergite yellow. Claspers with conspicuous long teeth at apices ... (O‘ahu,

Maui, MoloKa‘l, HAWAI'T) ..vvvvviirioiiiiiiieiee et erivrreceee s e cererianneesees s enessranns bipolita Hardy
Antennae entirely yellow. Thorax shining black tinged faintly with brown on dorsum. Sixth
tergite with some yellow on apex. Inner margins of claspers not setose ... (O*ahu) ...............

.......................................................................................................................... pretiosa Hardy

Drosophila bipolita Hardy Figs. 104a, 110, 111, 125
Drosophila bipolita Hardy, 1965: 177.

DiaGNosis: Drosophila bipolita males differ from other species in this clade by having a light-

ly gray-dusted thorax, face and palpi yellow, clypeus yellow with not more than a faint tinge of
brown above, and sixth abdominal tergum yellow. Females of D. bipolita can be distinguished from

Figures 88-91. Posterolateral regions of the mesonotum of the Drosophila haleakalae cluster species. 88. D. clara, 89. D. cryp-
tica, 90. D. haleakalae, 91. D. macrochaetae.
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Figures 92-93. Male forelegs of some Drosophila haleakalae cluster species. 92. D. haleakalae, 93. D. macrochaetae (80 x).

females of other species by having the lower 1/3 of front yellow and ocellar triangle polished black,
and by the size and arrangement of the blunt, peg ovisensilla on the ovipositor.

DEescrIPTION: &, 2. In addition to the description of Hardy (1965), several additional characters are
described here. Thorax. Males and females differ in configuration of setae on each posterolateral area of mesono-
tum. Males have 3 seta in this area (Fig. 110); females possess ca. 8 (Fig. 111). Abdomen. Ovipositor rounded
at apex with cluster of 7 stout apical peg ovisensilla (Fig. 125). Dorsal margin noticeably rounded and distend-
ed. About 7 short peg ovisensilla present in dorsolateral region, extending to ca. 1/2 ovipositor length. About 11
ventral ovisensilla, which are short and nearly trichoid extend to 3/4 ovipositor length. Inner subapical ovisen-
silla short, less than 1/4 ovipositor width.

MEASUREMENTS: N = 338. TL = 1.0 mm (0.8-1.1); WL = 2.0 mm (1.7-2.2); TL/WL = 0.5; HW = 0.8 mm
(0.7-0.9); HW/TL = 0.8 (0.8-0.9); C1 = 4.8 (4.7-5.0); 4V = 1.5 (1.4-1.6); 5X =19 (1.6-2.1); 4C=05M =
04(04-05). N=62.TL=1.2 mm (1.0-1.3); WL = 2.6 mm (2.2-3.3); TL/WL = 0.5 (0.4-0.5); HW = 1.0 mm
(0.8-1.1); HW/TL = 0.8 (0.7-0.8); C1 =4.7 (3.7-5.2); 4V = 1.5 (1.4-1.5); 5X = 2.1 (1.5-2.7); 4C = 0.5 (0.5-0.6);
M = 0.5 (0.4-0.6).

Types: O‘aAHU: Holotype & (BPBM 6,309), Mt Ka‘ala, v.1952, MT. Not measured. Allotype (BPBM
6,309a). Eight paratypes, 2 males and 6 females have been examined from the UHM. 2%, Kahana, 7.ix.1924;
19, Palikea, Wai‘anae Mts, 2,800 ft, 8.xi.1936, FXW,; 13, 1 ?, Mt Ka‘ala, iv.1949, GBM; 1%, Mt Ka‘ala,
iv.1952, MSA; 14, Makaleha, iv.1952, ED; 12, Pipikea, xii.1952, DEH. Maul: One male paratype in the
UHM has been examined. 13, Pu‘u Kukui, 3,000 ft, vi.1953, DEH.

MATERIAL EXAMINED: O‘AHU: Nine other specimens in the UHM, 6 males and 3 females, from O‘ahu were
also examined. 13, Pipikea, iv.1952, DEH; 238, Mt Ka‘ala, 3.iv.1953, CPH; | €, Mt Tantalus, C53.31, vi.1963,
HLC; 28, 1%, Pupikea, viii.1963, DEH; 13, Pipiikea, 9.v.1964, no collector given; 1%, Mokule‘ia,
28.vi.1971, SLM. Maur: Seven other specimens, all females, from Maui are in the UHM. 2 ¢, Makamaka‘ole
Valley, vi.1953, DEH; 1 2, Waikamoi, 10.v.1974, HTS; 49, Kaupd Gap, 4,750 ft, 19.1v.1975, KYK. MoLoKA‘L:
One female in the UHM was examined. 1 ?, Waikolu Stream, South of Hanalilolilo, 5.v.1976, KYK. HAWAI‘L:
Fifty-three other specimens, all females from the UHM, were examined. 29, Hawai‘i National Park, 4,000 ft,
iii.1954; 4 @, Bird Park, Kilauea, 5.xii.1963, MRW; 12, Bird Park, 16.1.1964, MRW; 1 2, Kipuka K, 9.ix.1964,
“bred ex: gill-type fungi”, HTS; 2 @, Kipuka #1, Saddle Road, 5,560 ft, WBH; 2 ¢, Bird Park, Kilauea, 3.vi.1974,
HTS; 12, Kilauea Forest, Volcano, 3.vi.1974, HTS; 12, Kipuka Ki, 1,285 m, 3.vi.74, HTS; 12, Greenwell
Ranch, Pauahi, 27.vi.1974; 52, Ahumoa Pdhakuloa, Saddle Road, 3.vii. 1974, MPK; 6 2, Honokane Nui Valley,
viii. 1974, KYK; 1 ?, Bird Park, Kilauea, 25.vii.1975, HTS; 22 ¢, Kipuka Ki, 25.vii.1975, HTS; 4 ¢, Manuka,
South Kona, “on fungus bait”, 15.i.1979, DEH.
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Figures 94-97. Ovipositors of the Drosophila haleakalue cluster. 94. D. clara, 95. D. cryptica, 96. D. haleakalae, 97. D.
macrochaetae.

DisTRIBUTION: This species is found on the islands of O‘ahu, Maui, Moloka‘i and Hawai ‘i (Fig.
104a).

EcoLoGY: Drosophila bipolita has been reared from “gill fungi mushrooms” (Heed, 1968).

Discussion: Two females from Kaua‘i also key to D. bipolita. It is possible that this species is
actually a complex of closely related forms that have radiated on several islands. Morphometric and
molecular analyses, aimed at studying populations on different islands, is currently underway
(O’Grady & Val, in prep).

Drosophila canipolita Hardy Figs. 104b, 112, 126
Drosophila canipolita Hardy, 1965: 198.

DiAGNoSIS: Drosophila canipolita differs from closely related forms because the dorsum of the
thorax in both sexes is rather densely gray pollinose, obscuring the shining, brown to blackish,
rufous-tinged ground color of the mesonotum. Further distinguishing characters are: ocellar setae
normal in position, antennae yellow, and 5th tergum of males yellow.

DescripTiON: &, 2. In addition to the description in Hardy (1965) and the distinguishing characters dis-
cussed above, we add additional characters and a description of some female characters. Head. Upper 1/2 of
front tinged brown to blackish. Thorax. Scutellum and upper 1/2 of pleura brownish red or blackish with distinct
tinge of rufous. Anterior katepisternal represented by single tiny pale seta. Posterolateral region of mesonotum
not densely setose, both males and females possess only 4 setae in this area (Fig. 112). Legs. Forefemur lacking
complete row of posteroventral black setae or row of anteroventral pale setae. Abdomen. Ovipositor somewhat
acute at apex (Fig. 126). Apical margin with ca. 8 sharply pointed peg ovisensilla. Dorsolateral region with 2
peg ovisensilla. Ventral margin with 8 long thin ovisensilla. Inner subapical ovisensilla ca. 1/2 ovipositor width.

MEASUREMENTS: N = 10d. TL = 0.9 mm (0.8-1.0); WL = 2.0 mm (1.9-2.2); TL/WL = 0.5 (0.4-0.5); HW
= 0.8 mm (0.7-0.9); HW/TL = 0.9 (0.8-1.0); CI = 4.1 (3.6-4.6); 4V = 1.6 (1.5-1.9); 5X = 1.9 (1.6-2.1); 4C =
0.6 (0.5-0.7); M =05 (04-0.6). N=10%9. TL = 1.1 mm (1.0-1.2); WL = 2.4 mm (2.2-2.5); TL/WL = 0.5
(0.4-0.5); HW = 0.9 mm (0.8-1.0); HW/TL = 0.8 (0.8-0.9); C1 =44 (4.0-4.9); 4V=15(12-1.7); 5X =18
(1.6-2.3); 4C = 0.5 (0.4-0.6); 0.5 (0.4-0.6).
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Figure 98. Distribution of species in the Drosophilu luteola subgroup. a. D. fuscoapex, b. D. tamashiroi, ¢. D. luteola, d. D.
quinqueramosd.

Types: MoLokA‘t: Holotype & (BPBM 6,318), Pu‘u Kolekole, vii.1953, DEH, right wing missing
(Evenhuis, 1982). Not measured. Allotype (BPBM 6,318a). Eleven paratypes, 6 males and 5 females, from the
UHM have been examined. 13, Manawainui Valley, vii.1952, DEH; 1 2, Pu‘u Kolekole, vii. 1952, MT; 13, 1 ¢,
Pu‘u Ali‘i, 4,200 ft, vii.1953, DEH; 43, 32, Pu‘u Kolekole, 3,600 ft, vii.1953, DEH. O‘AHU: Sixteen paratypes,
10 males and 6 females, from the UHM have been examined. 19, Makiki, 29.iii.1918, OHS; 28, Mt Ka‘ala,
iv.1949, GBM, 33, 1 2, Mt Ka‘ala, iv.1952, DEH; 23, 29, Piipiikea, iv.1952, DEH; 12, Mt Ka‘ala, v.1952,
MT; 29, Piipikea, xii.1952, DEH; 14, Mt Ka‘ala, 3.iv.1953, CPH; 13, Mt Ka‘ala, 4,000 ft, iv.1953, MSA; 14,
Poamoho Trail, 1,700 ft, v.1953, MSA. HAWAI‘l: Twelve paratypes, 11 males and 1 female, are at UHM. 13,
Glenwood, 2.iii.1919, OHS; 33, South Kona, 8.viii.1919, OHS; 138, Upper ‘Ola‘a Forest, 4,000 ft, vii.1956,
DEH; 138, 12, Kaiholena Ditch, Kohala Mts, 2,000 ft, vii.1958, “in banana thicket”, DEH; 48, Kulani Road,
ECZ: 18, Kilauea, viii.1958, JWB. Maur: Three paratypes, 2 males and 1 female, are in the UHM. 18, 19,
Makamaka‘ole Valley, vi.1953, DEH; 13, Waikamoi, 4,000 ft, vii.1956, DEH.

DistrIBUTION: Hardy (1965) recorded the type series of this species from Moloka‘i, Maui,
Lana‘i, O‘ahu and Hawai‘i (Fig. 104b).

DiscussioN: In addition to the paratypes listed above, over 200 specimens, variously labeled as
D. canipolita, D. canipolita-like, ot canipolita complex are in the UHM. These have been collect-
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Figures 99-100. Posterolateral regions of the mesonotum of the Drosophilu fuscoapex complex species. 99. D. fuscoapex, 100.
D. tamashiroi.

ed on Hawai‘i, Lana‘i, Maui, Moloka‘i, and O‘ahu (Table 3). In some cases, it appears that there are
more than a single form close to the “typical” D. canipolita on a single island. Although it is clear
that further work is needed to clarify the status of this species, we are restricting the current inves-
tigation to the type series of this species defined in Hardy (1965) and will present the results of the
inter-island studies in a future publication (O’Grady & Val, in prep.).

Drosophila dives Hardy & Kaneshiro, new species Figs. 104¢, 107, 113, 121, 123

DiaGNosis: Drosophila dives can be distinguished from other members of this subgroup by
having a complete row of black posteroventral setae and a row of long anteroventral setae on the
forefemur of males (Fig. 121).

DescripTiON: &, ?. Head. Arista with 6 dorsal, 3 ventral rays in addition to apical fork, inner margin
sparsely short haired. Third antennal segment of females brown. Clypeus tinged with brown. Palpi entirely yel-
low in males, tinged with brown at apices in females; slender, with 1 apical plus 1 subapical black seta on pos-
terior margins (Fig. 107). Front mostly rufous, with thin line of brownish red on each parafrontalia extending to
ca. level with proclinate setae. Thorax. Scutellum and upper 1/2 of pleuron black, covered with moderate gray
pollen. Mesonotum of female more thinly gray pollinose. Anterior katepisternal black, thick, and well devel-
oped; ca. 1/2 size of posterior katepisternal. About 8 strong setae present on posterolateral region of mesonotum
(Fig. 113). Legs. Forefemur with complete row of black posteroventral setae and row of rather long anteroven-
tral setae (Fig. 121). Front basitarsus ca. 1/2 as long as tibia, tarsus rather thickly covered with short erect setae
(Fig. 121). Wings. Display slight, but even, infuscation; very faintly darkened apically when seen in dim or indi-
rect light (Fig. 123). Abdomen. Abdominal tergites of males mostly black in ground color, with dense gray
pollen. Fifth tergum also mostly black, but with slight tinge of rufous. Sixth tergum predominately yellow to
rufous, tinged with brown. Abdominal tergites of females entirely reddish brown; sterna yellow-white with faint
tinge of brown. External male genitalia yellow with slight tinge of brown. Ovipositor yellow-white with faint
tinge of brown, not dissected.

MEASUREMENTS: N = S&. TL = 1.3 mm (1.2-1.3); WL = 2.9 mm (2.7-3.1); TL/WL = 0.4; HW = 1.0 mm
(0.9-1.1); HW/TL = 0.8; C1 = 4.3 (4.1-4.8); 4V = 1.6 mm (1.4-1.8); 5X = 1.9 (1.6-2.3); 4C = 0.6 (0.5-0.6); M
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=0.5 (0.4-0.6). N = 1 9. See allotype measurements.

Types: Hawal‘t: Holotype & (BPBM 16,366), Kilauea, Volcanoes National Park, 29.i.1969, MDD. TL =
1.2 mm; WL = 2.8 mm; TL/WL =04; HW = 1.0 mm; HW/TL=0.8;Cl =4.1;4V =14;5X = 1.6; 4C = 0.5;
M =0.4. Allotype ¢ (BPBM 16,366a), same collection as holotype. TL = 1.3 mm; WL = 2.8 mm; TL/WL =0.5;
HW = 0.9 mm; HW/TL = 0.7; C1 =3.8; 4V = 1.5; 5X = 1.8; 4C = 0.6; M = 0.4. Paratypes at UHM: 13 from
same locality as holotype and allotype, 3-5.vi.1974, HTS; 48, Bird Park, Kilauea, 3-5.vi.1974, HTS.

DistriBUTION: This species is known only from the Big Island (Fig. 104c).

ETyMoLOGY: Latin, “rich”, referring to the dark black ground color of this species.

Drosophila flavisternum Hardy Figs. 1044, 114, 127
Drosophila flavisternum Hardy, 1965: 275.

DiaGNosIs: Drosophila flavisternum differs from other species in this clade by having the
sternopleura, hypopleura and lower 1/2 of humerus yellow; front tibia with between 1 and 3 rather
inconspicuous cilia on posteroventral surface, no cilia on front basitarsus and front femur lacking a
row of anteroventral setae.

DESCRIPTION: &, . Several characters are added to the original description (Hardy 1965). Thorax.
Approximately 7 setae present on posterolateral region of mesonotum, as in Fig. 114. Abdomen. Qvipositor
rounded at apex with stout peg ovisensilla. Apex with ca. 6 peg ovisensilla. Dorsolateral region with 7 pointed,
slightly elongate peg ovisensilla. Ventral margin with series of 11 peg ovisensilla extending to 3/5 ovipositor
length (Fig. 127). Inner subapical ovisensilla ca. 1/2 ovipositor length.

MEASUREMENTS: N =1&. TL = 1.3 mm; WL = 2.7 mm; TL/WL = 0.5 ; HW = 1.0 mm; HW/TL = 0.8; CI
=37,4V=16,5X=21,4C=07,M=05.

Types: O‘aHU: Holotype & (BPBM 6,359), Piipukea, xii.1952, DEH. Not measured. Allotype @ (BPBM
6359a), same collection as holotype. Not measured. One male paratype has been examined from the UHM. 14,
Mt Ka‘ala, 3.iv.1953, CPH.

MaTeRIAL EXAMINED: Three other specimens are present in the UHM. O‘aHu: 13 (no head), 1 @, Pupikea,
viii. 1963, DG; 13, Pupikea, 4.ii.1964, DG.

DistriBUTION: This species is known only from the island of O‘ahu (Fig. 104d).

Drosophila illusiopolita Hardy Figs. 104c, 115, 128
Drosophila illusiopolita Hardy, 1965: 311.

D1aGNosIS: Drosophila illusiopolita differs from closely related forms by having the front all
dark colored in both sexes; blackish above and brown tinged with rufous below and the palpi most-
ly brown.

DESCrIPTION: &, . The following characters are added to the original description (Hardy 1965): Thorax.
About 6 supernumerary setae present on posterolateral portions of mesonotum (Fig. 115). Abdomen. Ovipositor
rounded at apex. Cluster of ca. 8 apical peg ovisensilla present on ovipositor, dorsoapical ovisensilla noticeably
longer than ventroapical ones. Three peg ovisensilla present on dorsolateral region to ca. 1/4 ovipositor length.
Ventral margin has series of 12 ovisensilla, extending to ca. 3/4 ovipositor length. Ventroapical ovisensilla much
stouter than ventrodistal ones. Inner subapical ovisensillum ca. 1/3 ovipositor length (Fig. 128).

MEASUREMENTS: N = 14. TL = 1.0 mm; WL = 2.3 mm; TL/WL = 0.4; HW = 0.8 mm; HW/TL = 0.8; CI
=47,4V=14,5X=2.0;4C=05M=05.

Types: HAwal‘l: Holotype & (BPBM 6,373), Kaiholena, Kohala Mountains, Ditch Trail, 2,000 ft, vii.1958,
DEH. Not measured. Allotype ¢ (BPBM 6,373a), same collection as holotype. Not measured. One male
paratype at UHM has been examined. 13, Upper ‘Ola‘a Forest, vii.1953, DEH.

MATERIAL EXAMINED: Specimens examined from UHM include: 4 2, Bird Park, Kilauea, 29.i.1969, MDD,
192, Pololu Valley, Kohala, 21.vii.1969, KYK; 18, Upper *Ola‘a Forest, vii.1953, DEH. Other material in the
UHM includes: 13, 12, Upper ‘Ola‘a Forest, 26.iv.1974, HTS; 18, 32, Upper ‘Ola‘a Forest, 25.vii.1975, HTS.
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Figures 101-103. The Drosophila luteola complex. 101. D. luteola, mesonotum, 102. D. guinqueramosa, mesonotum, 103, D.
luteola, ovipositor.

DistriBUTION: This species is known from several locations on the Big Island (Fig. 104c¢).
EcoLoay: This species has been bred from gill fungi (Table 2).

Drosophila lissodora Hardy & Kaneshiro, new species Figs. 104c, 108, 116, 129

DiaGNosis: Drosophila lissodora differs from other members of this clade by having the face
brown to blackish, the palpi brown and the clypeus black.

DESCRIPTION: &, ©. This species fits the description of D. bipolita (Hardy 1965) except as follows. Head.
Face of female distinctly blacker than male, palpi dark brown to black. Parafrontal areas silvery white pollinose,
as seen in dim light, almost obscuring black ground color of upper portion of front. Second antennal segment
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distinctly tinged with brown over dorsal portion and third segment entirely dark brown to blackish. Palpi with 1
apical and 1 subapical seta, in addition to several long setaec on margin (Fig. 108). Subapical palpal seta 1/2
length of apical seta. Palpi are more extensively dark brown to black in female. Thorax. Upper 1/2 of each pleu-
ron is shining black. Female sternopleuron tinged with brown on upper portions. Eight supernumerary setae
located on posterolateral portions of mesonotum (Fig. 116). Abdomen. External male genitalia entirely yellow,
Ovipositor somewhat acute at apex, with cluster of ca. 7 apical, pointed peg ovisensilla. Dorsolateral region
bears 3 peg ovisensilla. Ventral margin with 7 peg ovisensilla extending to ca. 3/4 ovipositor length. Inner sub-
apical ovisensilla short, ca. 1/3 ovipositor width (Fig. 129).

MEASUREMENTS: N = 108. TL = 1.1 mm (1.0-1.3); WL = 2.5 mm (2.3-2.7); TL/WL = 0.5 (0.4-0.5); HW
=0.9 mm (0.8-1.1); HW/TL = 0.8 (0.8-0.9); CI = 4.6 (4.2-4.7); 4V = 1.4 (1.3-1.6); 5X = 2.2 (1.6-3.0); 4C =
0.5 (0.5-0.6); M = 0.5 (0.4-0.6).

Types: Hawar‘l: Holotype 4 (BPBM 16,367), Above Manuka, Kapu‘a (land section), Ho‘opuloa (quad-
rant), South Kona, 2,650 ft, vii.1977, DEH, . Not measured. Allotype ? (BPBM 16,367a), collected with holo-
type. Sixty-seven paratypes, 21 males and 46 females, are in UHM. 1638, 339, from the same collection as the
holotype and allotype; 248, 132, Halepiula Road, Kapu‘a (land section), South Kona, 4,650 ft, vii.1977, DEH;
33, Manuka, South Kona, 1,000 ft, 15.i.1979, DEH. Four other individuals on hand, which are not being des-
ignated as paratypes, include: 138, Forest above Pa‘auilo, 19.vi.1964, LHT; 12, Keanakolu, 20.viii.1964, DF;
19, Kipuka ‘Akala, Kahuku Ranch, 5,000 ft, 18.vii.1974, WI; 1 @, Honokane Nui Valley, viii.1974, KYK.The
paratypes have been divided among the collections of the BPBM and UHM.

DistriBuTION: This species is known only from the island of Hawai‘i (Fig. 104c).

EtymMoLOGY: Greek, “smooth hide”, referring to the smooth-appearing shining black upper
pleura.

Discussion: Specimens that key to D. lissodora are also known from Maui and Moloka‘i
(Table 3). They are not being designated as paratypes.

Drosophila mecocnemia Hardy Figs. 1044, 117, 124, 130
Drosophila mecocnemia Hardy, 1965: 354.

DiaGNoSIs: Drosophila mecocnemia differs from closely related forms by its yellow to rufous
front; by lacking an anterior katepisternal seta and having the front basitarsus 2/3 as long as tibia.

DescrIpTION: &, . Refer to Hardy (1965) for descriptive information not discussed here. Thorax. Setae
present on posterolateral portions of mesonotum more dense than closely related forms, ca. 10 setae present (Fig.
117). Wing. Evenly infuscated (cf. Fig. 124). Abdomen. Ovipositor rounded at apex (Fig. 130). Apex with clus-
ter of 5 peg ovisensilla. Dorsolateral region with 3 long, pointed peg ovisensilla. Ventral margin with series of
6 peg ovisensilla extending to 1/2 ovipositor length. Inner subapical ovisensilla ca. 1/3 ovipositor width.

MEASUREMENTS: N =23 . TL = 1.2 mm; WL = 3.1 mm (3.0-3.2); TL/WL = 0.4, HW = 1.0 mm; HW/TL
=0.8;C1=45(4.1-4.9); 4V = 1.6 (1.5-1.6); 5X = 2.0 (1.9-2.1); 4C = 0.6 (0.5-0.6); M = 0.5 (0.4-0.5).

TypEs: O‘aHu: Holotype & (BPBM 6,395), Pupukea, vii.1958, DEH. Not measured, small portion of axil-
lary cell of left wing and posteroapical portion of right wing are torn off, abdomen beyond fourth segment miss-
ing, genitalia in microvial mounted below specimen (Evenhuis, 1982). Allotype ¢ (BPBM 6,395a). Paratypes
in UHM include: 1 8, Pupukea, XII/52, DEH; 18, Lulumahu Valley, 18.iv.1937, genitalia slide #4, FXW.

MATERIAL EXAMINED: Other material in UHM includes: 24, 29, ‘Opae‘ula, vii.1964, HLC; 42, Manana
Trail, Ko‘olau Mountains, 26.v.1976, HTS.

DISTRIBUTION: Drosophila mecocnemia is known only from the Ko‘olau Mountains of O*ahu
(Fig. 104d).
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Figure 104. Distribution of species in the Drosophila polita subgroup. a. D. bipolita, b. D. canipolita, ¢. D. dives, D. illu-
siopolita, and D. lissodora, d. D. flavisternum, D. mecocnemia, and D. pretiosa, e. D. paraanthrax, f. D. polita.
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Figures 105-109. Head structures of the Drosophila polita subgroup. 105. D. polita, head, 106. D. polita head, detail of front
and ocelli, 107. D. dives, palp, 108. D. lissodora, palp, 109. D. polita, palp.

Drosophila paraanthrax Hardy & Kaneshiro, new species Figs. 104e, 118, 122, 131

DiacNosis: Drosophila paraanthrax is differentiated from closely related species in this clade
by the patterns of setae and cilia on the legs of males (Fig. 122) and as described below.

DESCRIPTION: &, 2. Head. Front of male yellow below proclinate setae, upper portion mostly black cov-
ered with grayish pollen. Face, antennae, and palpi of males entirely yellow. In females, antennae and apices of
palpi brown, upper 1/2 of face tinged with brown. Genae rather narrow, at narrowest portion measured from vib-
rissal row to eye margin ca. 2 rows of eye facets. Clypeus brown. Thorax. Dark brown to blackish with faint
tinge of rufous in ground color and rather densely gray pollinose but not obscuring shining ground color. Upper
1/2-2/3 of each sternopleuron and hypopleuron brown, tinged with rufous, lower portion yellow. Humerus dark
brown to black. Anterior katepisternal well developed, nearly 1/2 as long as posterior katepisternal. Postero-
lateral portions of mesonotum with ca. 8 supernumerary setae (Fig. 118). Legs. Entirely yellow in males, lack-
ing brown markings on mid and hind femora that characterize females. Front femur with row of 4 rather long
posteroventral setae and with several long thick cilia arranged along ventral margin from posteroventral to
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anteroventral surfaces (Fig. 122). Front tibia with ca. 4 ventral and posteroventral cilia arranged along apical 1/2
of segment and front tarsus with number of moderately long, erects setae along posterior surface. Front basitar-
sus approximately 1/2 tibia length. Wings. Entirely subhyaline. Costal fringe comparatively short, extending just
slightly more than 1/3 distance between apices of veins R,,3 and Ry, 5. Abdomen. Entirely dark brown to black
in ground color, rather densely covered with gray pollen. Ovipositor somewhat acute at apex (Fig. 131). Apex
with ca. 5 pointed peg ovisensilla. Dorsolateral region with 4 long, pointed ovisensilla that extend to ca. 2/5
ovipositor length. Ventral margin with 7 peg ovisensilla that extend to ca. 3/5 ovipositor length. Inner subapical
ovisensilla ca. 1/4 ovipositor width (Fig. 131).

MEASUREMENTS: N = 118. TL = 1.1 mm (0.9-1.2); WL =2.5 mm; (2.0-2.7); TL/WL = 0.4 (0.4-0.5); HW
= 0.9 mm (0.7-1.0); HW/TL = 0.8; CI = 4.2 (3.9-4.6); 4V = 1.5 (1.4-1.7); 5X = 1.8 (1.5-2.1); 4C = 0.6
(0.5-0.7); M =0.5(0.4-0.5). N=42. TL = 1.2 mm (1.2-1.3); WL = 2.9 mm (2.6-3.0); TL/WL = 0.4 (0.4-0.5);
HW = 0.9 mm (0.8-1.0); HW/TL = 0.8 (0.7-0.8); C1 = 4.5 (3.0-4.9); 4V = 1.5 (1.4-1.5); 5X = 2.0 (1.8-2.1); 4C
=0.5 (0.5-0.6); M = 0.5 (0.4-0.5).

Types: KauA‘l: Holotype & (BPBM 16,368), Mohihi Stream, Koke‘e, 25.vi.1965, KYK. TL = 1.2 mm;
WL = 2.7 mm; TL/WL = 0.4; HW = 1.0 mm; HW/TL=0.8; C1 =4.5; 4V =14;5X=1.8;4C =05 M =0.5.
Allotype: ? (BPBM 16,368a), Mohihi Stream, Koke ‘e, 30.vii.1963, DEH. TL = 1.2 mm; WL = 2.6 mm; TL/WL
=0.5; HW = 0.8 mm; HW/TL = 0.7, C1 = 4.9; 4V = 1.5; 5X = 2.0; 4C = 0.5; M = 0.5. Forty-one paratypes at
UHM, 34 males and 7 females, are designated. 19, Waiaka‘oli Valley, 3,700 ft, vii.1959, DEH; 1 3, 1 2, Mohihi
Stream, Koke‘e, vii. 1963, MRW; 1 2, Koke‘e, 3,600 ft, vii.1963, LHT; 1 8, 1 2, Kumuwela Trail, 1.iv.1964, DG;
24, Koke‘e, 3,600 ft, 5.iii.1964, MRW; 13, Mo&hihi Stream, Koke‘e, 24.vi.1964, LHT; 18, Halemanu Valley,
4,000 ft, 25.vi.1964, LHT; 2, Mohihi Stream, Koke‘e, 3,700 ft, 26.vi.1964; 1 3, Near Waiaka‘oli Stream, 3,700
ft, 26.vi.1964, DEH; 13, Mohihi Stream, Koke‘e, 26.viii.1964, DG; 1 3, Mdhihi Stream, Koke'e, 26.viii. 1964,
HTS; 138, Mohihi Stream, Koke ‘e, 28.viii.1964, HTS; 63, 2 ¢, State Park, Mohihi Stream, Koke‘e, 23.vi.1965,
LHT; 23, same collection as holotype; 63, Mchihi Stream, Koke'e, 29.xii.1965, KYK; 13, Alaka‘i Swamp,
4,000 ft, 23.vi.1966, DEH; 13, Mohihi Stream, Koke‘e, 18.vii.1966, WBH; 13, Mochihi Stream, Koke‘e,
21.vi.1967, JPM; 12, Kane‘oele Swamp, 2,500 ft, 19-20.iii.1968, HLC; 18, Berry Flat Trail, Koke‘e,
18.iv.1974, HTS; 43, Berry Flat Trail, Koke‘e, 17.iv.1975, KYK.The paratypes have been divided among the
collections of the BPBM and UHM.

DISTRIBUTION: Drosophila paraanthrax is endemic to Kaua'i (Fig. 104e¢).

ETYMoOLOGY: Greek, “near anthrax”, indicating the close morphological affinity of some char-
acters between these 2 species.

Drosophila polita Grimshaw Figs. 104f, 105, 106, 109, 119, 132
Drosophila polita Grimshaw, 1901: 71.
Drosophila transfuga Hardy, 1965: 487, new synonymy.

DiaGNosis: Drosophila polita males have ocellars that are situated near the middle of the front,
opposite the proclinate frontal setae (Figs. 105, 106). In the female they are situated just in front of
the median ocellus on the lateral margins of the ocellar triangle. The densely silvery gray pollinose
mesonotum of the male is also a characteristic feature; the pollen completely obscures the ground
color.

DescripTiON: &, ?. Although this species has been described elsewhere (Grimshaw, 1901; Hardy, 1965),
we repeat that information here because of the synonymy of D. polita and D. transfuga. In addition to charac-
ters in the diagnosis: Head. Front of male below proclinate setae pale yellow with upper 1/2 densely gray polli-
nose, almost completely obscuring yellow to brownish ground color and covering ocellar triangle. Upper por-
tion of front shining in females, with ocellar triangle polished dark brown to black. Antennae, face, genae, palpi,
clypeus and mouthparts, except for black rim, entirely pale yellow to yellow-white in males. Third antennal seg-
ment and palpi brown in females. Palpi broad, expanded portion is scarcely longer than wide and has 2 promi-
nent setae on outer edge (Fig. 109). Thorax. Mostly shining black in males, polished black and rather lightly gray
pollinose in females. Lower halves of pleura pale yellow. About 11 supernumerary setae present on posterolat-
eral region of mesonotum (Fig. 119). Apical portion of scutellum broadly pale yellow. Halteres are faintly tinged
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with brown at apices. Anterior katepisternal seta moderately developed. Wings. Entirely subhyaline in females,
tinged faintly brownish on apical third in males. Abdomen. Ovipositor rounded at apex with series of 5 short api-
cal ovisensilla (Fig. 132). Dorsolateral region has ca. 6 short peg ovisensilla. Ventral margin with 7 short peg
ovisensilla. Inner subapical ovisensilla short, ca. 1/5 ovipositor width (Fig. 132).

MEASUREMENTS: N =8 9. TL = 1.4 mm (1.2-1.6); WL = 3.1 mm (2.7-3.3); TL/WL = 0.4 (0.4-0.5); HW
= 1.0 mm (0.9-1.1); HW/TL = 0.8 (0.8-0.9); CI = 4.5 (4.0~5.5); 4V = 1.4 (1.3-1.5); 5X =19 (1.7-2.2); 4C =
0.6 (0.4-0.6); M = 0.5 (0.4-0.5).

Types: Lana‘i: Holotype (of polita) ?, no locality given, 2,000 ft, xii.1893, BMNH, excellent condition
(Hardy, 1965). Not measured. Six homotype females have also been examined 6%, Lana‘ihale, 11.vii. 1975,
KYK. Maur: Holotype (of transfuga) 3 (BPBM 6,457), ‘Tao Valley, vi.1952, MT, right foreleg beyond coxae,
left foreleg beyond tibia, and abdomen beyond fourth segment missing; genitalia in microvial mounted below
specimen (Evenhuis, 1982). One homotype at UHM was studied. 1 2, Auwahi, 11.vii.1974, KYK HAwAI‘r: One
homotype in UHM studied. 1 2, Keanakolu, 5,200 ft, x.1952, DEH. MoLOKA‘1: One homotype from UHM was
examined. 1 ¢, South of Hanalilolilo, 19.vii.1963, DEH.

MaTERIAL EXAMINED: We have examined representatives of this species from all islands D. polita is known
from. All material is deposited in the UHM. Hawar‘t: A large series of specimens are on hand from the Big
Island. 1 &, Kamuela, vi.1963, LHT; 23, Bird Park, Kilauea, 5.xii.1963, MRW; 53, Greenwell Ranch, Pauahi,
27.v.1974, KYK; 243, Hualalai Ranch, 4,600 ft, 20.v.1976, KYK; 163, 29, Manuka Forest Reserve, South
Kona, 27.vi.1976, “reared ex: fungus”, SLM; 2048, 559, Kapu‘a (land section), Ho‘opuloa (quadrant), South
Kona, 2,650 ft, vii.1977, DEH; 248, 2%, Pu‘u Wa‘awa‘a, 5,000-6,000 ft, 8.viii.1978, SLM. LANA‘L: A series of
specimens at UHM from Lana‘i have been studied. 28, Kaiholena Gulch, 2,150 ft, LW; 13, 12, Lana‘ihale,
11.vii.1975, KYK; 1 2, Kaiholena Gulch, 11.vii.1975, ATO. MAur: Other material from UHM studied includes:
18, Pu‘u Kukui, iv.1954, MT; 283, 132, Auwahi, 11.vii.1974, KYK; 212, Manawainui Guich, 10.iv.1975,
KYK; 1 &, Kaupd Gap, Haleakala, 4,750 ft, 19.vi.1975, KYK.

DisTRIBUTION: This species is known from Lana‘i, Maui, Moloka‘i and Hawai‘i (Fig. 104f).

EcoLoay: Drosophila polita has been reared from fungus (Table 2).

DiscussiON: Drosophila polita was first described based on a single female from Lina‘i
(Grimshaw, 1901). Hardy (1965) described the male of this species as D. transfuga, but was unable
to associate it with the female at that time. We have examined the types of D. transfuga and D. poli-
ta, as well as a more recent series of collections, and find these taxa to be synonymous.

Drosophila pretiosa Hardy Figs. 104d, 120, 133
Drosophila pretiosa Hardy, 1965: 423.

DiaGNosIS: Drosophila pretiosa males can be distinguished from other closely related species
by having the upper 2/3 of the front, except for the eye orbits, dark brown to black, anterior katepis-
ternal well developed and black, 2/3-2/5 as large as posterior katepisternal, the front basitarsus
short, ca. 1/2 as long as tibia. This species has no posteroventral cilia on the front tibiae of males.
Females can be differentiated by having a faint brown mark over the m crossvein, a yellow-brown
sternopleura, mid and hind femora tinged with brown and lower 1/2 of the face white, tinged with
blackish above.

DEscrIPTION: &, ®. Refer to Hardy (1965) for a full description of the male. We add a description of the
female here. Females fit the description of males, except as follows: Head. Third antennal segment and palp of
female brown. Thorax. Female sternopleuron brown, tinged with yellow. About 9 supernumerary setae present
on posterolateral portions of mesonotum in both sexes (Fig. 120). Legs. Mid and hind femora faintly tinged with

Figures 110-116. Posterolateral regions of the mesonotum of the Drosophila polita subgroup. 110. D. bipolita, male, 111. D.
bipolita, female, 112. D. canipolita, 113. D. dives, 114. D. flavisternum, 115. D. illusiopolita, 116. D. lissodora.

75



76

BISHOP MUSEUM BULLETIN IN ENTOMOLOGY 9 (2001)

sas
sas

‘ dcs dcs

L\ N\

pas
pas

117 120

150un

Figures 117-120. Posterolateral regions of the mesonotum of the Drosophila polita subgroup. 1Y7. D. mecocnemia, 118. D.
paraanthrax, 119. D. polita, 120. D. pretiosa.
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brown on apical 1/2 in females. Abdomen. Ovipositor rounded at apex with only 2 pointed peg ovisensilla on
apical margin. Two sharp peg ovisensilla occupy the dorsolateral region. Ventral margin bears 8 peg ovisensilla
that extend to ca. 3/4 ovipositor length (Fig. 133).

MEASUREMENTS: N = 24. TL = 1.1 mm (1.0-1.1); WL = 2.1 mm (2.0-2.1); TL/WL = 0.5; HW = 0.8
(0.8-0.9); HW/TL=0.8; C1 =3.9 (3.8-3.9); 4V =14 (1.3-14); 5X =19 (1.8-2.0); 4C=06;M=05.N=12.
TL = 1.3 mm; WL = 2.9 mm; TL/WL = 0.4; HW = 1.1 mm; HW/TL=08;Cl =5.5;4V=13;5X =1.6;4C =
0.4, M=04.

Types: O‘aHU: Holotype & (BPBM 6,423), Pupiikea, vii.1958, HT. Allotype (BPBM 6,423a). Paratypes
studied at UHM include: 19, Mt Ka‘ala, 17.ix.1946, GBM; 1 &, Pupikea, iv.1952, DEH; 13, Mt Ka‘ala,
3.iv.1953, CPH.

MATERIAL EXAMINED: Q‘aHU: Forty-one other specimens, 37 males and 4 females, have been studied from
the UHM. 18, Waiwa, 13.viii.1916, OHS; 1 &, Mt Ka‘ala Trail, 2,500 ft, 20.v.1956, no collector; 13, Mt
Tantalus, 18.vi.1963, no collector; 138, Pupiikea, 9.v.1964, no collector; 18, Kawainui, 16.vi.1964, HLC; 34,
‘Opae‘ula, viii.1964, WBH; 19, Pipiikea, 1,400 ft, 6.viii.1975, HTS; 294, 3?2, Manana Trail, Ko‘olau
Mountains, 26.v.1976, HTS.

DisTrIBUTION: This species has been collected in both the Wai‘anae and Ko‘olau Mountains of
O‘ahu (Fig. 104d).

EcoLoGY: Drosophila pretiosa occurs sympatrically with D. mecocnemia and D. flavisternum
(Fig. 1044d).

VI. The scitula subgroup

The scitula subgroup contains 5 species, all of which are found only on Kaua‘i. This subgroup is
characterized by males having a short front basitarsus, approximately 1/5 the length of the tibia.
Examination of ovipositor morphology indicates that D. scitula is very different from the other
species in this subgroup. This could represent a shift to a different oviposition substrate, although
its ecology remains unknown. We are not designating species complexes and clusters in this sub-
group at this time. Further morphological and molecular work will be needed in order to further
divide this subgroup.

KEY TO SPECIES IN THE DROSOPHILA SCITULA COMPLEX

40. Scutellum entirely black, without lightened area at apex ... setositibia Hardy & Kaneshiro, n. sp.

—. Scutellum with lightened area at aPEX ......ccccovveerierniniiiii 41
41. Tergites 5 and 6 of males entirely light tan ..., scitula Hardy
- Tergites 5 and 6 of males dark brown to black .......cccccoeviniiiii 42
42. Ocellar triangle shining polished black, lacking pollen .... fulgida Hardy & Kaneshiro, n. sp.
—. Ocellar triangle dull POILINOSE ......ccoeivvviviiiiiiii s 43
43. Face white. Antennae, palpi and clypeus pale yellow ...................... melanosoma Grimshaw

—. Face brown, with tinge of yellow; lower margin above clypeus dark brown to black. First 2
antennal segments yellow, 3rd segment brown. Palpi broadly brown apically. Clypeus dark
brown to black ........cccceviiiiiiiniin subopaca Hardy & Kaneshiro, n. sp.

Drosophila fulgida Hardy & Kaneshiro, new species Figs. 134, 135, 137, 142, 147

D1aGNosIS: Drosophila fulgida is differs from other species in this clade by having the ocellar
triangle, except for the area bordered by the ocelli, and the mesonotum polished black and bare of
pollen, a well developed anterior katepisternal seta, the upper 1/2 of each pleuron brown to black,
and the abdomen all brown to black.
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Figures 121-124. Thoracic structures of some Drosophila polita subgroup species. 121. D. dives, male foreleg, 122. D. paraan-
thrax, male foreleg (150 x), 123. D. dives, wing, 124. D. mecocnemia, wing.

DEscrIPTION: &, @. Head. Front yellow below proclinate setae, upper portion brown to black, ocellar tri-
angle polished and parafrontal areas subopaque. First 2 antennal segments yellow to rufous, third dark brown to
blackish. Face of males moderately discolored brown to blackish through median portion. Face of females much
more blackish in coloration. Clypeus and apices of palpi brown. Each palp with 1 rather small apical seta plus
1 small seta before apex on posterior margin (Fig. 135). The anterior reclinate setae are situated distinctly above
proclinates. Thorax. Polished black to dark reddish brown over mesonotum, devoid of pollen except on margins.
Scutellum black except for broadly yellow apex. Males with upper 1/2 of each pleuron dark reddish brown to
black, lower portion clear yellow. Pleura of females entirely dark colored. Anterior katepisternal seta well devel-
oped, at least 1/3 as long as posterior katepisternal. Eight setae present on posterolateral portions of mesonotum
(Fig. 137). Legs. Entirely yellow, with very short front basitarsus, as in Fig. 142. Wings. Entirely subhyaline with
no dark markings. Costal fringe extending ca. 1/2 distance between apices of veins R,,; and Ry, 5. Abdomen.
Mostly shining to polished black with tinge of rufous in ground color of first 2 terga and with these terga large-
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Figures 125-134. Ovipositors of the Drosophila polita subgroup. 125. D. bipolita, 126. D. canipolita, 127. D. flavisternum, 128.
D. illusiopolita, 129. D. lissodora, 130. D. mecocnemia, 131. D. paraanthrax, 132. D. polita, 133. D. pretiosa.
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Figure 134. Distribution of the Drosophila scitula subgroup.

ly covered with gray pollen, third tergum with scattering of gray pollen over median portion. Ovipositor round-
ed at apex. Cluster of 7 stout peg ovisensilla present at apex. Dorsolateral region with 4 sharp peg ovisensilla
extending to 1/3 ovipositor length. Ventral margin with series of 7 ovisensilla that extend to ca. 3/4 ovipositor
length. Inner subapical ovisensilla ca. 1/3 ovipositor width (Fig. 147).

MEASUREMENTS: N = [14. TL = 1.2 mm; WL = 2.6 mm (2.4-2.6); TL/WL =0.5; HW = 1.0 mm (0.9-1.0);
HW/TL=0.8;Cl =4.2 (3.7-4.7); 4V = 1.5 (1.4-1.6); 5X =2.2 (1.8-2.5); 4C = 0.6 (0.5-0.6); M = 0.5 (0.4-0.6).
N=112.TL=14mm (1.2-1.6); WL=2.9(2.6-3.1); TL/WL = 0.5 (0.4-0.5); HW = 1.1 mm (0.9-1.2); HW/TL
=0.8 (0.7-0.8); C1=4.5 (3.8-5.8); 4V = 1.4 (1.3-1.5); 5X = 2.1 (1.7-2.5);, 4C = 0.5 (0.4-0.6); M = 0.5 (0.4-0.6).

Types: Kauva‘l: Holotype & (BPBM 16,369), M&hihi Stream, Koke*e, 2,700 ft, 30.vii. 1963, DEH, . TL =
1.2 mm; WL = 2.4 mm; TL/WL = 0.5; HW = 0.9 mm; HW/TL =0.8; CI =4.3; 4V = 1.5; 5X = 2.0; 4C = 0.6;
M =0.5. Allotype ¢ (BPBM 16,369a), same information as holotype. TL = 1.5 mm; WL = 2.9 mm; TL/WL =
0.5; HW = 1.1 mm; HW/TL =0.7; C1 = 4.1; 4V = 1 4; 5X = 1.9; 4C = 0.6; M = 0.5. One hundred twenty-five
paratypes, 45 males and 80 females, from UHM are designated. 138, 2%, Nualolo Valley, 3,400 ft, vii.1952,
DEH; 13, Kainamanu, 3,800 ft, Kaua‘i, vii.1952, DEH; 1 ¢, Kalalau Lookout, 4,000 ft, viii. 1953, DEH; 12,
Koke‘e, 3,600 ft, Kaua‘i, vii.1963, HLC; 13, Mo&hihi Stream, Koke‘e, Kaua‘i, vii.1963, HLC; 13, Mohihi
Stream, Koke ‘e, Kaua‘i, 27.vii.1963, DEH; |1 3, Mohihi Stream, Koke‘e, Kaua‘i, 7.xi.1963, MRW; 1 2, Koke'‘e,
3,600 ft, Kaua‘i, 8.xi.1963, MRW; 1 €, Koke‘e, 3,600 ft, Kaua‘i, 5.iii. 1964, MRW, 1 &, Koke‘e, 3,600 ft, Kaua‘i,
22.vi.1964, HLC; 1d, 39, Halemanu Valley, 4,000 ft, Kaua‘i, 25.vi.1964, LHT; 24, 22, Kumuwela, Kaua‘i,
27.vi.1964, LHT; 18, M&hihi Stream, Koke‘e, Kaua‘i, viii.1964, HTS; 138, Halemanu Valley, 4,000 ft, Kaua‘i,

25.v.1966, KYK; 12, Mohihi Stream, Koke‘e, Kaua‘i, 18.viii.1966, WBH; 14, Halemanu Valley, 3,500 ft,
12.viii.1971, DEH; 24, 42, Koke‘e, 27.iii.1975, DEH; 44, 252, Berry Flat Trail, Koke‘e, Kaua‘i, 18.iv.1974,
HTS; 18, 12, Halemanu Valley, 4,000 ft, Kaua'i, 19.iv.1974, HTS; 173, 92, Berry Flat Trail, Koke‘e, Kaua‘“i,
17.iv.1975, KYK,; 938, 6%, Berry Flat Trail, Koke‘e, 8.iv.1976, HTS; 12, Nualolo Trail, 3,600 ft, Kaua'‘i,
3.xii.1976, DEH; 11 2, Berry Flat Trail, Koke‘e, 28-30.xi.1978, HTS; 112, Pihea, Kaunuohua Ridge, 4,260 ft,
23.v.1979, DEH. The holotype, allotype and a series of paratypes have been placed in the BPBM.

DISTRIBUTION: Drosophila fulgida is endemic to Kaua‘i (Fig. 134).

EryMoLoGY: Latin, “‘shining ”. In reference to the polished black mesonotum of this species.
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Figures 135-136. Palpi of the Drosophila scitula subgroup. 135. D. fulgida, 136. D. setositibia.

Drosophila melanosoma Grimshaw Figs. 134, 138, 143, 145, 148
Drosophila melanosoma Grimshaw, 1901: 68, Hardy, 1965: 363.

DiaGNosis: Drosophila melanosoma differs from any of the species in this complex by having
the antennae, palpi and clypeus pale yellow; the face white; and the upper 2/3 of front and the ocel-
lar triangle rather densely silvery white pollinose, as seen in indirect light.

DescrreTioN: 8, 2. We add the following characters to those described by Grimshaw (1901) and Hardy
(1965): Head. Antennae of females mostly brown. Palpi with faint tinge of brown in females. Thorax. Eight
supernumerary setae found on posterolateral portions of mesonotum (Fig. 138). Legs. Basitarsus short, ca. 1/5
length of tibia (Fig. 143). Wings. Light, diffuse infuscation on apical 1/3 of wing, nearly to level of crossvein
dm-cu (Fig. 145). Abdomen. Ovipositor rounded at apex with dense cluster of 6 peg ovisensilla on ventroapical
margin. Dorsolateral region with ca. 6 sharply pointed peg ovisensilla that extend to nearly 1/2 ovipositor length.
About 10 ovisensilla on ventral margin extend to ca. 3/5 ovipositor length. Inner subapical ovisensilla ca. 1/3
ovipositor width (Fig. 148).

MEASUREMENTS: N = 33. TL = 1.3 mm (1.3-1.4); WL = 2,9 mm (2.8-2.9); TL/WL = 0.5 (0.4-0.5); HW
= 1.1 mm (1.0-1.1); HW/TL = 0.8; CI = 4.3 (3.74.8); 4V = 1.3 (1.2-1.4); 5X = 1.6 (1.5-1.8); 4C = 0.5
(0.5-0.6); M=0.4(03-04). N=59. TL=1.5mm (1.4-1.7); WL =3.1 (3.0-3.3); TL/WL = 0.5; HW = 1.1 mm
(1.1-1.2); HW/TL = 0.7 (0.7-0.8); CI = 4.5 (4.2-5.0); 4V = 1.3 (1.2-1.4); 5X = 1.4 (1.3-1.5); 4C = 0.5 (0.4-0.5);
M = 0.4 (0.3-0.4).

Types: Kava‘r: Holotype &, Mt Waimea, BMNH. Not measured. Eight homotypes, 3 males and 5 females,
from the UHM have been examined. 13, 12, Nualolo Valley, vii.1952, 3,400 ft, DEH; 1 2, Kainamanu, 3,800
ft, vi1.1952, DEH; 14, 39, Halemanu Swamp, viii.1953, DEH; 13, Wai‘alae Stream, 3,600 ft, viii.1953, DEH.

MATERIAL EXAMINED: KAUA‘L: Seventy-five other specimens, 54 males and 21 females, are at UHM. 43,
19, Pu‘u Kapele, 14.viii.1915, OHS; 1 2, Kumuwela, “on Osmanthus”, 27.vi.1932, OHS; 13, Koke‘e, 3,600 ft,
vii.1952, DEH; 74, 12, Halemanu Swamp, viii.1953, DEH; 1 ¢, Mt Wai‘alae Trail, 4,500 ft, viii.1953, DEH;
213, 122, Nualolo Valley, 3,400 ft, viii.1953, DEH; 43, Wai‘alae Stream, 3,600 ft, viii.1953, DEH; | &, Mohihi
Stream, Koke‘e, 7.x.1963, MRW; 13, Koke‘e, 3,600 ft, 5.1ii.1964, MRW; 12, Halemanu swamp, 6.iii.1964,
MRW & FEC; 28, Koke'‘e, 3,600 ft, 22.vi.1964, HL.C; 1 §, 22, Halemanu Valley, 4,000 ft, 25.vi. 1964, LHT; 33,
Mbhihi, Koke‘e, 18.vii.1966, WBH & KYK; 13, Mohihi Stream, Koke'‘e, 21.vi.1967, JPM; 13, North Fork,
Wailua River, 1,200 ft, 12.iii.1968, HLC; 13, Pouli Stream, Hanalei, 1,500 ft, 13.1ii.1968, HLC; 238, Koke'e,
2-3.iv.1970, KYK; 14, Halemanu Valley, 3,500 ft, 12.viii.1971, DEH;, | @, Berry Flat Trail, Koke‘e, 18.iv.1974,
HTS; 18, Nualolo Valley, 17.viii. 1974, SLM; 23, 1 @, Berry Flat Trail, Koke‘e, 17.iv.1975, KYK.

DiSTRIBUTION: Drosophila melanosoma is endemic to Kaua‘i (Fig. 134). This species is very
commuon at higher elevations.
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Figures 137-141. Posterolateral regions of the mesonotum of the Drosophila scitula subgroup. 137. D. fulgida, 138. D.
melanosoma, 139. D. scitula, 140. D. setositibia, 141. D. subopaca.
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Drosophila scitula Hardy Figs. 134, 139, 146, 149
Drosophila scitula Hardy, 1966: 213.

D1AGNoSIS: Drosophila scitula differs from other species in this complex by having the anteri-
or katepisternal seta absent; pleura mostly pale yellow, sometimes with a faint discoloration of
brown on the mesopleuron, wings brown beyond the level of the m crossvein, and the first, fifth and
sixth abdominal terga yellow.

DEscrIPTION: &, ¢ . Refer to Hardy (1966) for a description of this species. Additional characters include:
Head. Antennae, face, clypeus, genae, palpi and mouthparts, except for black rim, of male entirely pale yellow.
Females with third antennal segment, clypeus and palpi dark brown; median portion of face mostly blackish.
Thorax. Posterolateral areas of mesonotum sparsely setose, with 3—4 setae (Fig. 139). Upper 1/2 of pleuron dark
brown to black in females. Wings. Males with distinct maculation covering apical 1/2 of wing, extending to
crossvein dm-cu (Fig. 146). Females lack brown marking, wings entirely subhyaline. Abdomen. Entirely shin-
ing dark brown to black in females. Ovipositor somewhat pointed at apex (Fig. 149). About 6 long, sharply
pointed ovisensilla distributed on apical margin. Four trichoid ovisensilla, extending to 3/5 ovipositor length, on
ventral margin. Inner subapical ovisensilla long, ca. 1.25 x ovipositor width.

MEASUREMENTS: N =43 . TL = 1.2 mm (1.2=1.3); WL = 2.5 mm (2.3-2.7); TL/WL = 0.5; HW = 0.8 mm
(0.7-0.9); HW/TL = 0.9; CI = 3.5 (3.4-3.7); 4V = 1.4 (1.3-1.5); 5X = 1.7 (1.6-1.8); 4C = 0.6 (0.6-0.7}; M =
0.4 (0.3-0.4).

TypEs: Kaua‘l: Holotype &, Mahihi Stream, Koke‘e, Kaua‘i, 3,700 ft, vii.1963, LHT, BPBM 11263. Four
paratype males have been examined from the UHM. 13, Mahihi Stream, Koke‘e, 30.vii.1963, DEH; 14,
Koke‘e, 3,600 ft, 8.xi.1963, MRW; 13, Halemanu Valley, 4,000 ft, 25.vi.1964, LHT; 18, Mohihi Stream,
Koke‘e, 3,700 ft, 26.vi.1964, DEH. One paratype male from the AMNH has also been examined. 18, Halemanu
Valley, 25.vi.1964, LHT.

MATERIAL EXAMINED: KAUA‘L: Eighty-six specimens, 47 males and 39 females, are in the UHM. 12,
Halemanu Swamp, viii.1953, DEH; 19, Alaka‘i Swamp, 4,000 ft, 28.viii.1953, DEH; 13, Wahiawa Swamp,
27 xii.1965, KYK; 1 2, North Fork, Wailua River, 1,200 ft, 12.iii.1968, KYK; 12, Koke‘e, 2-3.iv.1970, KYK;
1 &, Mahanuloa Valley, Koke'e, 1450 ft, 23.ii.1973, KYK; 13, Nualolo Valley, 17.viii.1974, SLM; 2%, Berry
Flat Trail, Koke'‘e, 17.iv.1975, KYK; 53. 4 ®, Powerline Road, 1150 ft, “in Pisonia grove”, vi.1977, DEH; 233,
29, Uhau‘iole Stream, Powerline Road, Kapa‘a, 1,200 ft, 2.vi.1977, KYK; 164, 26 2, Powerline Road, Kapa‘a,
1,400 ft, 12.vi.1977, KYK; 1 ¢, Berry Flat Trail, Koke‘e, 28-30.x1.1978, HTS.

DISTRIBUTION: Drosophila scitula is common in the Koke‘e, Alaka‘i Swamp area of Kaua‘i
(Fig. 134).

Drosophila setositibia Hardy & Kaneshiro, new species Figs. 134, 136, 140, 144, 150

DIAGNoSIS: Drosophila setositibia is differentiated by having the scutellum all black in both
sexes, the upper portion of the sternopleuron brown to blackish tinged, front tibia of male with abun-
dant erect setae over the posteroventral surface (Fig.144) and the ocellar triangle mostly pollinose.

DESCRIPTION: &, ?. Head. Lower reclinate setae situated distinctly above proclinates. Arista with 67 dor-
sal, 3 ventral rays, in addition to apical fork. Genae narrow, ca. equal in width to 2 rows of eye facets. Palpi are
mostly yellow with apices broadly brown, rather densely covered with long setae around apices (Fig. 136).
Thorax. Mostly polished black over mesonotum, thinly gray pollinose around margins with tinge of brown to
black in upper portion of each sternopleuron and hypopleuron. Anterior katepisternal seta well developed, over
1/2 as long as posterior katepisternal. Scutellum entirely black with only very faint tinge of pale coloration in
ground color when seen from direct end view. Posterolateral areas of mesonotum almost bare, with only 4-5
supernumerary setae (Fig. 140). Legs. Entirely yellow in males. Mid and hind femora of females extensively
tinged with brown. Front femur with complete row of black setac along posteroventral and posterodorsal sur-
faces. Front tibia with numerous erect posteroventral setae extending over apical 3/5 in male (Fig. 144).
Preapical dorsal seta large, at least 1/2 again as long as basitarsus. Wings. Entirely subhyaline, costal fringe
extending slightly beyond middle of distance between apices of veins Ry, and Ry,s. Abdomen: Entirely shin-
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Figures 142-146. Thoracic structures of some species in the Drosophila scitula subgroup. 142. D. fulgida, male foreleg, 143.
D. melanosoma, male foreleg, 144. D. setositibia, male foreleg, 145. D. melanosoma, wing, 146. D. scitula, wing.

ing dark brown to black except for gray pollinosity over first tergum and over median portion of second.
Ovipositor rounded at apex (Fig. 150). Five sharp, slightly elongate peg ovisensilla present at apex. Dorsal mar-
gin with 3 long sharply pointed peg ovisensilla. Ventral margin with 8 peg ovisensilla that extend to 3/4 ovipos-
itor length. Inner subapical ovisensilla ca. 1/3 ovipositor width.

MEASUREMENTS: N =34. TL = 1.2 mm (1.2-1.3); WL = 2.5 mm; TL/WL = 0.5; HW = 1.0 mm (0.9-1.1);
HW/TL=0.8;Cl=4.4(3.5-52); 4V =1.4(1.3-1.4); 5X = 1.8 (1.7-2.0); 4C = 0.5 (0.4-0.6); M = 0.4 (0.4-0.5).
N = 12. See allotype.

Types: Kaua‘l: Holotype & (BPBM 16,370), Power Line Road, “in Pisonia grove”, 1,150 ft, vi.1977,
DEH. TL = 1.2 mm; WL = 2.3 mm; TL/WL = 0.5, HW = 0.9 mm; HW/TL =0.8;CI=3.5;4V=14;5X=1.7,
4C =0.6; M = 0.4. Allotype ? (BPBM 16,370a), same collection as type. TL = 1.4 mm; WL = 3.0 mm; TL/WL
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Figures 147-150. Ovipositors of the Drosophila scitula subgroup. 147. D. fulgida, 148. D. melanosoma, 149. D. scitula, 150.
D. setositibia.

=0.5; HW = 1.1 mm; HW/TL = 0.8; CI = 4.5; 4V = 1.3; 5X = 1.5; 4C = 0.5; M = 0.4. Two paratypes, 1 male
and 1 female, are at UHM. 13, Mahihi Stream, Koke'e, 27.vi.1964, FEC; 1 2, same collection as type.
DiSTRIBUTION: Drosophila setositibia is known from Kaua‘i (Fig. 134).
ETymoLoGY: This species in named with reference to the setose foretibia in males.

Drosophila subopaca Hardy & Kaneshiro, new species Figs. 134, 141

DiaGNosis: Drosophila subopaca can be distinguished from other species in this group by hav-
ing the ocellar triangle and mesonotum subopaque and dusted with gray pollen.

DEscripTioN: &, 2 (unknown). Head. Front above proclinate setac opaque black, covered with gray
pollen, lower portion yellow. First 2 antennal segments yellow with tinge of brown on dorsal portion of second.
Third antennal segment brown except for narrow yellow base. Face brown with tinge of yellow, lower margin
above clypeus dark brown to black. Clypeus dark brown to black, palpi broadly brown over apical portions, yel-
low on bases. Genae narrow, ca. equal in width to 2 rows of eye facets. Thorax. Dark shining brown to black in
ground color, covered with gray pollen but with shining ground color not completely obscured. Lower 1/2 of
each pleuron and extreme apex of scutellum is yellow. Area on each side of mesonotum sparsely setose, with
only 3-4 setae, as in Fig. 141, Legs. With a very short basitarsus, as in other members of this complex. Wings.
Subhyaline with a very faint tinge of brown on apical portions. Costal fringe extends to approximately middle
of distance between apices of veins R,,3 and Ry,s. Abdomen. Entirely dark brown to black, lightly gray polli-
nose over terga.

Type: Kaua‘l: Holotype & (BPBM 16,371), Halemanu Valley, Koke‘e, 4,000 ft, 25.vi.1964, LHT, TL =
1.2 mm; WL = 2.7 mm; TL/WL = 0.4; HW = 1.0 mm; HW/TL =0.8; CI =4.0; 4V = 1.3; 5X = 1.8; 4C = 0.5;
M =04.

DisTRIBUTION: This species is known only from the holotype male from Kaua‘i (Fig. 134).

ErymoLoGy: Latin, “less than obscure”, in reference to the heavy dusting of pollen on the
mesonotum.

Discussion: A female has not yet been definitely associated with the male. Three female spec-
imens on hand, which are not designated as part of the type series, appear to belong here. They dif-
fer from the male by having the upper portion of each sternopleuron extensively dark brown.
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