X. New Picture-Winged Drosophila From Haws

1. ELMO HARDY" AND KENNETH Y. KANESHIRO)

InTrRODUCTTON

Approximalely 50 percent of the species of Hawaiian Drosophilu have macula-
tions of some sort in the wing and many are highly ornate. These obviously com-
prise mumerous species groups and with lhe present state of our knowledge. it is
possible to set up rather few clear-cut species complexes. Tt becomes obvious that
species complexes can not be established on external morphological characters
alone. It appears that convergence and parallelism of charvacters has occurred fre-
guently in the native Drosophila. 1)r. Hamplon I.. Carson has been conducting
mtmcnc comparative studics of the chromosome sequences of picture-winged
spes and he is building a phylogeny based npon analyses of the chromosomal
inversions (Carson, Claylon and Stalker, 1967). Also, his conclusions have heen
covroborated by K. Y. Kaneshiro based upon his comparative studies of phallic
structures of picture-winged species. The major purpose of the present paper is to
deseribe the new species which have been used (and will be used) for these

s cies which
have the labella fleshy, not armed with spines, processes or with a scleratized
black rim on the margin. Que group, the ediastola complex, is characterized by

[lardy, 1966:216) and the wings predominantly browa to black with hyaline
spots (fis. 28b, 29a and 30¢). Also a large heterogencous grouping consisting of
several complex
rmark on wing, an apical and basal spot in cell R, a large spot over m crossvein,
and usually Jarge, often confluent, spots at apices of veins Ry, By .o and M, ..
Many species have a narrow to hroad mark near middle of cell R, {pilimana-1ike)
and many have a complete band across wing allevel of m crossvein (hawaiiensis-
like)

of flies is characterized by having a prominent subbasal brown

Also. a small group {semifuscate complex) of modified mouthparts species s
being treated which have the entire front portion of the wing from the margin
over the m-cu crossvein brown, lacking hyaline mar
10 black in ground color. rather densely pollinose, not polished black or yellow to
rulous with brown vittae.

the thorax reddish browr

We are also including one new species (inciliata) of the haleakulae complex
(black vim on Jabellum, polished biact, with pate apex on scntellum, apex of wing
brown to black and a brown siark on m crossvein); and two strange species,

+ Dublished with the approval of the Hawaii Agricoltural Experiment Station as Techmival
Paper No, 932,

* Department of Entomology, Uiidvessity of Hawaii, Honclulu. This work was supported Iy
National Institute of Health Grant No. GM 10640-05

Sendics in Geumtics,

4, 1938,
yTe By



172 The University of Tezas Publication

hamifera . sp. and primaena n. sp., which fit none of the known groups. The
latter is xot a picture-wing, although the entire wing is colored brownish yellow
and a faint indicalion of a brown mark is present over m crossvein. It is included
here since it is a highly significant species from the standpoint of phylogenetic
studies. and appears to represent the most primitive species which has been studied
to date.

We have made considerable progress in gaining an understanding of the
picture-winged species. Detailed ecological and behavioral studies have demon-
strated that the majority of the species of these groups breed in rotting bark, fruits,
flowers and leaves of several genera, and many species of Lobelliaciac (predomi
nantlly Clermontia). Also, it is now possible to predict fairly accurately where
{lies will e found and the collection tectmiques have been drastically revised. The
most successful techniques are use of special haits and visually searching out
flies in their resting or congregating places, Sterilized banana baits sceded with
yeasts which lave been isolated from rotting Clermontia bark are strongly attrac-
tive to many of the species. These are smeared on tree trumks and limbs in special
envirouments which can be determined only by highly trained field personnel,
The baits, if properly aged, are usually effective within minutes after they are
put out and the flies are collected individually by “popping” a vial aver each fly.
They fly up directly into the vial and experienced collectors capture a high per-
centage of the flies they go alter.

The visual techniques is unique for our situation here. We have learned that
the adults [requent cortain types of habitats in the forest: underside of branches
which extend in a horizontal, or more or less horizontal, position; main trunks of
rees; Cibotium fern fronds; etc. Under adverse dry conditions, adults may hide
in cracks in bark or i “pockets” formed by abnormal branches or roots. These
flies are exceptionally well camouflaged and are extremely difficult to sec in their
natural environment. They are most readily “spotted” in profile. Collecting these
flies requires very keen cyesight, much knowhow and considerable luck,

We are indebted to the following for their valuable assistance in the field work:
Drs. H. L. Carson, F. Claylon, W, B. Head, M. P, Kambysellis, F1. T. Spicth. I.. H,
Throckmorton and messes. J. K. Fujii and J. P, Murphy. We are also indebted 10
Miss Geraldine Oda for preparing the illustrations and to Mrs. Ora Mae Barber
for typing the manuseript.

D. pilimana-like and D. hawaiiensis-like Complexes

The D. pilimana-like species treated here are characterized by having three
brown spots in cell Ry, onc at base of cell, one near middle, and oue at apes; by
having ene spot each at apices of veins R, ., B and M., , (or with these marks
fused together over the wing apex); and one spot over the mn crossvein, as in
figure 3h. Vein R, ; lacks a brown marking in the median portion. Also. by hav-
ing the mesonotum predominantly brovwn, cinereous to vellow-grey vittate and
front tarsi and usually tibiae of the male conspicuously cilialed (figs. 3a and 24b).

The previous concept of pilimana in the literature included a comples ol
. The cytological studies of Dr. Tlampton L. Carson, and the ¢
and genetic isolation experiments performed in the laboratory have demonstrated

mating
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that several distinct specics belong in this complex and it appears evident that
each of the major Hawaiian Islands may have a distinct species of the pilimana
complex. Typical pilimana is apparently confined to the Tsland of Oabu.

The . hawaiiensis-like species are characterized by having a subbasal hrown
spot. large confluent spots at apices of veins Rov, Be.s and My_s and with
rse hand across the middle of 1he wing at the level of the m cros
63 or at least with a spot in. the middle of vein R, 1, and over the m erg
931, The front tarsi and usually tibiac of the male are conspicuonsly i
in figure 6a and 7a.

Aembers of these groups of species are readily attracled 1o baits seeded with
veasts isolated from rotting Clermontia bark. The best technigues for collecting
thesc Mies is by use of baits and by use of the visual lechnique described in the
introduction.

No host associations have been made and the breeding habits in the ficld arc
wot known for apy of the pilimane-like and hawaiiensis-like species. Several of
the species have. however, heent established in Jaboratory cultures and dowell on
Wheeler-Clayton medinm {Wheeler and Clayton, 1965, Drosophila Information
Service 40:98).

This is obviously not a natural groaping and probably several species groups
are included in this coucept. This treatment is only one of convenicnce to bring
toether the specics which have a pattern of wing markings similar to that of
pilimana and hawaiiensis. When more complete genclic studies have been made,
it is probable that only a few of these species will be considered in the pilimarnu
complex and heawvaiiensis complex. Ti i
1o he genetically closely related may come from both the pilimana-like species
and from the hawaiiensis-like species as trealed n this stady.

tranaves

also possible that species which are found

Key to
. pilimana-hawaiiensis complexes

1. Wing with transverse band across middle at level of m crassvein
or with spot in middle of R,y (figs. 7c. 12b and 21c) ..
e D hatvaiiensis-tike species... 26
Notas above (figs. 1h, 3b and 24¢).......1), pilimana-like species ... 2
Front tibia of male with dorsal ciliation (figs. 1a, 2aand 3a) ... 6
Front tibia Jacking cilistion. Front basitarsus with clumps of black
Lairs in various arrangements or lacking ciliation (figs. 9a. 16a and
17a) . . 3
302 Front basitarsus with clamps of black hairs in varions arrangements
(figs. 9a, 9¢ and 16a) 4

Front tarsi lacking ciliation (fig. 17a). Lach palpus with two yellow
hair-like bristles arising on ventroapex, one of these is nuch longer
than the palpus (fig. 17¢). Mesonotum rufous, tinged faintly with
brown but not distinctly vittale, Wings with a faint brown mark be-
fore middle of Cell R, (fig. 17b) - Maui ... prostopalpis 1. sp.

4(3)  Front hasitarsus with a fascicule of long black hairs near middle of
basitarsus (fig. 9e) ... Molok: Taui ulisetae Hardy
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5(4)

7(6)

8(7)

9(8)

10(9)

11010

12(11)
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Frout basitarsus with a Jine of dorsal hairs at base or a clump of haies

just belore apes (Tigs. 9a and 16a) . .3
Basitarsus with a line of about six loug Black dorsal hairs near base
(lig. 9a) . Moui linevsetae . sp.
asitarsus with a clump of dogsal ha]rc]uctbcmlc‘\po\ (fig. 16a)..

Maui pz/ntuvuw n. sp.
( el] B with a br(mn mdvkmcr near middle ... 7
Cell R, lacking brown markings except at extreme b.xso Lmd al apex
{(figs. 1b and 25d). (Note thal due to the sexual dimorphism in the
wing of punalua. the males would fit here while the females would
fit above; key is based on males) . 18

Crossvein r-m not covered by an isolated bmnu spot (figs. 4b, 24¢

and 26b). Thorax marked with brown al least on disc of scutelhun,
except in vesciseta. Preapical dorsal bristle of front tibla wuch
smaller than first oral bristle . . 8
Crossvein r-m covered by an isolated brown spot {fig. 26£). Thorax
entirely yufous. Dreapical dorsal bristle of front tibia large, almost
cqual to first oval bristle (fig. 26e) ... Hawaii ... ochracea Grimshasw
At least disc of seutellan marked with brown. Preapical dorsal
bristle of [ront tibia conspicuous, at least equal in size to apical ven-

tral brisle . -
Therax entively rufous. Preapical dorsal bristle of front tibia tin)
about half the size of the apical ventral bristle and scar ely differen-
tiable from the short setae on the tibia. Ornamentation of front
logs as in figuee 26a and wings marked as in figure 26

E

Maut .. vescieta . sp.
'W(\uormmm velhm in Qmuud rolol mth or without brown vittae.
Pleura all yellow or with a small brown spot below wing base . 10
Mesonotum brovn in ground color with cinerous to yellow-gray 1\01—
linose vittae. Pleura conspicuously marked with brown to black 13
Broven spot in cell R, elongate. half as long as cell and equal in length
svelns. Wing long and slender,

10 M., between r-m and m e
rather pointed. (Questionahle placement. only female definitely

known) - Lavai, Ochw? ... lanaiensis Grimshaw
Not as dbme Rt
Mesonotum rufous, faintly ungprl mth brown but uot with distinet

vittae, Disc of scutellum brown .
Mesonotum with prominent dar
with a brown stripe on each sids

12

vittae, Seutelhum
. vellow down the middle. Front legs
as in fignre 24y . Hawaii ... engyochracea Havdy
Basal third of front 1ibia bare of cili cilia of front basitarsus curled
(fig. 24b). Sublasal wing spot large and conspicuous. filling basal
cells to r-m e i

brown 1o blac

: 7-m about opposite end of vein R, .

. o Havaii .
Front tibia ciliated to base; cilia of basitarsus straight or nearly o
(fig. 19a). Subbasal wing spot small and 1-m situated well beyond
apex of R, (fig. 19b) Kavai sejuncian, sp,

- sproati . sp.
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Subbasal wing spot smiall, extending scarcely into basal portion of
cell R; and not involving r-m crossvein (fig. 22¢ and 3h) ...
Subbasal spot large and conspicuous, elending into the upper por-
tion of cell M, and involving the r-m crossvein (fig. 3b)
Basal portion of front tibia devoid of long cilia (ligs. 3z, 8, 13a).
Subbasal wing spot prominent (fig. 3h). Lintire hind margins of
terga 2-3 hrown
Cilia on front tibia extending to base of segment. Subbasal wing spot
reduced to a narrow streak of brown (fig. 22¢). Terga entirely yel-
low on sides, apiral brown bands narrow. not reaching lateral mar-
gins (fig. Mani oo sodormae n,
Front tihia and larsus \Vl‘.h Tong. straight, dorsal cilia, the hairs are
two or more times longer than the preapical dorsal bristle. Front
basitarsus about one-half as fong as the tibia (lig. 3g)
. Oahu _.
Clhd uf from Iegs zhort thoap on (]b]a are shor(el than preapical
dorsal brist] on tarsus are curved. Preapical dorsal bristle
large. two times apical ventral bristle. Front basitarsus about two-
thirds as long as the tibia (lig. 8a) .
Hind tarsi brown to black. S
R, brown and almost directly above m crossvein (fig. 13b). spm at
apices of veins Ry .y, Ri. 5 and M 4, not confluent (fig, 13b)...
. Maui ... orp/mopezu n.
All tarsi yellow. Second spot on vein R.., at about basal two-fifths
of cell R, and distinctly in [ront of m crossvein {fig. 8b). Entire
apex of wing brown (fig. 8b) . . Maui, Lanai
Apical half to 1wo- ifths of hont tibia devoid of long hairs (fig. 5b).
Pleura almost all dark bravn to bluck. Pollinose vittae on meso-
notum indistinct (fig. 5a) . Kaoai glabriapez n
The dorsal cilia on [ront. tibi Pnd almost to the preapical dorsal
bristle (fig. 3a). Pleura conspicnously marked with yellow and }el—
low-grey vittac distinct on mesonotum (fig, 3¢} ...
PR Maui .
Front with a dense patch of e on each side. Pror]male bristle
small, anterior veclinates not discernible and posterior reclinates and
ocellars rudimentary, scarcely larger than surroundings setae (fig.
20b) ... .. Hawaii
not as above
Front tibia with long dorsal cilia from base 10 preapical dorsal
bristle . S
Front tibia with cilia only on the apical two-thirds or only on the
basal one-fourth 1o one-third ..
Trront hasitarsus one-half as long a
(fig. 25b). Only median brown vitia distinct, lateral markings
rather faint and interrupted at the suture
Basitarsus nearly two-thirds as long as tibia and with about twelse
dorsal cilia. Three dark brown vittac extend entire length of meso-

thos

- discreta n.

- limitata n.

setosifrons n.

- Oahu . uniseriatan.
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14

sp.

. pilimana Grimshaw

16

sp

sp.

sp.

sp.

sp.
19

20

sp.
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notum 21
Wing with a ~nmll bumn spoton cell Ry d1<m|(']v bo) ond Jm'el o! m
crossveir. Subbasal wing spot large, extending 1o r-m crossvein.
Crossvein r-m about opposile end of vein R,. Lower face, clypeus
and lower maxgin of gona brown to black. Palpal bristle elongate,
)’ollo\n hair-like, much longer than segment (fig. 11a). .
o Hawaii 777(/(‘mthr1

n. sp.
22

Ap‘ al bristle on palpus about equal in length to segment. (‘xocq ein
r-m situated well bey und end of R, (fig. 2¢). Mesonotum with three
broad, brown vittae . Havvaii ........ digressa n. sp
Palpi of male devoid of dl\tlnct bmtl 3 - strong apical
Bristle is present i the female. Crossvein r-m situated opposite end
ol R,. Mesonotum with four narrow brown vittac S
. Qahu punalua Bryan
sal cilia just before apex or
irds (figs. 152 and

a moderatel

Tront tibia mlh m\I\ two anterior or dm
with ciliation extending over the apical two-th.
83a, [Tardy, 1965.2:
Frant tibia with a yow of 5-6 long dorsal hairs on basal one-fourth
to one-third and basitarsus with short erect dorsal hairs extending

24

the entire length (fig. 1a) ... TTawail . _.. basiserae n. sp.
Front tilia with only two lnng dorsal or anterior cilia just before the
apex 25
Tront tibia with numercus long dorsal and anterior cilialion exiend-

ing over the apical two-thirds (fig. 83a, Hardy, 1965:253). Meso-
notum with submedian broven vittae extending the entire length and
with a brown vilta on each side .. OQab........ distinguenda Hardy

Trront tibia with two prominent preapical anterior cilia and tarsus
with three long straight anterodorsal citia evenly arranged down the
. paucipuncia Grirushaw

segment (fig. 3a) . oo Hawaii
Front tibia with two erect cilia on the dorsal surface just before the
preapical dorsal bristle and tarsus with mumerous long black hairs
extending down the anterodorsal and posterodorsal surfaces. ..
Oahu inedita Tardy
Eront tibia of male lacking long ciliation . 27
Front tibia with long dorsal ciliation .. 31
Tronl basitarsus flattened laterally \uth adense Llump of strong dor-
sal hairs extending over the apical hall of the segment ...

_ Oahu larphytrichia Hardy
Ivmm ba\mv SUS 110t ﬂdtt(‘!lLd on apical lmlf (,ﬂmmm extends over
entire length of the segment 28

Mesonotum vellow except for a dark broven villa down the middle.

Crogsvein v-m situated at middle of cell 1st M, and surrounded by a

small brown spol. Front tarsi with very sparce ciliation (fig. 294)
Oahu i

Not as ahove
Mesonotum with a broad yellow vilta down the middle, hind portion
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yellow in ground color. Propleura vellow. Cilia of frout basitarsus
Jong at base, gradually shortencd toward the apex (fig. 6a)-
. Oahu .. . gradatan. sp.
lhorax a]n)ml pmml) dd.k browen 1o black with a mth(r faint nar-
row grey median vitta on mesonotum . . .
Spol in middle of Ry situated basad of spot on Rusy (g, 144h,
Hardy, 1963:376) ....... Kauai . ... musaphila Hardy
Spot in middle of R, situated directly be . (fig.
108b, Hardy. 1965:229) ... Tlawa Grimshaw
Crossvein r-m silnated at or near middle of cell 15t M., penultimate
and antepenultimate sections of vein My . ; equal in length (meas-
ured to broak opposite m-cu crossvein). a prominent isolated broven
spot present on r-m crossvein, Elongate anterodorsal and postero-
Jorsal cilia extend over front tarsus and entire tibia (fig. 7a, 10a and
12a) except in siluarentis (fig. 210) §
Crossvein r-m sitnated well belore middle of 1st \T, if an W\Imed
brown spot is present on r-m (fleripes) the front femur and tibia are
strongly bent (fig. 4a). Gilia of front tibia usnally not s above....... 36
Median portion of ccll B, brown (figs. 12b and 21¢) ... 33
Cell R, hyaline except at apex and hase (fig. 10b). Mesonotum
rufous with four brown vittae asin figure 10c .. Maui .. liophallus . sp.
Thorax browi to black in ground color, densely greyish pubescent
on mesonotum and with four brown vittae on mesonotum. Disc of
scutellum brown 34
Thorax rufous in ground color, \It.sonol\mv with faint brown me-
dian vitta. Scutellum entively rufons. Acdeagus toothed {fig. 12d)
Maui . sp.
d] . excepl for moderately strong apical brisile, not covered with
long setae ([igs. 7f and 21a) 35
Palpi with a long, slender apical bristle and covered with long setae
(fig. 7b). Front tibia and tarsus wirh long anterodorsal and postero-
dorsal cilialion. - Maui ... hirtipalpus n. sp.
Tegs dark brown Lo black with anly a single row of cilia on the pos
terodorsal surface of the front tibia and tarsus (fig. 21b) -
Hawaii silvarentis n. sp.
Tegs mostly vellow to light brown with two ross of cilia extending
down the anterodorsal and posterodorsal surfaces of the frant tibia
and tarsus {fig. 24) . Maui, Moloka villitibia Hardy
Brown marking at or near middle of cell R, narrow, usually about
cqual in length fo the m crossvein (figs. 4¢, 14b and 18b) ... 38
Brown marking in cell R, elongate, equal to hall the leugth of the
cell and equal or slightly longer than the section of vein M. be-
nween the r-m and m veins (fig. 27b) .
Ivont tibia with dorsal cilia from about apical (w —ﬁﬁh: to the pre-
apical dorsal bristle (fig. 68a, TTardy, 1965:225). Mesonotum with
three brown to black vittae extendiug the full length. scutellum
brown to black on the disc ... . Hawali ........ conspicua Grimshaw

30

sw spot ont

.. hawaiiensis

37
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Front libia with a row of dorsal and antevodovsal ciliation extending
the entire Jength of the segment (fig. 27a). Mesonotum yellow in
ground color with three brown to black vittae extending the full
length (fig. 27¢) - Maui .. virgulata . sp
Front fenmuar and tibia normal in shape, not contorted 3¢
Front femur and tibia conspicuously flexed (fig. 4a). Femur nar-
rowed at apex, iibia narrowed at base and with a dense brush of
black dorsal hairs al base. Crossvein r-mt covered with a brown spot
(fig. 4b) Oahu e flexipes . sp.
Tront tibia and tarsus (lP\Old of ciliation except for four long black
hairs at the base of the tibia (fig. 171d, Hardy, 1965 ’)8). Vein
M-, with a broad brown streak extending nearly four-iifths its
length (fig. 171e, Hardy, 1965 - Hawaii .. prolaticilia Hardy
Fron tibia and tarsus with at least three and usually numerous long
cilia extending throughout each sogment (lig. 109a, Hardy. 1965:

301; 14a and 18a). Vein M, . withoul brown mar} l\mg> - . 40
T he wansverse band across middle of wing at level with m crossvein
is parallel-sided (fig. 14h). the mark in cell R, is not broader than
the rest of the band, Preapical dorsal bristie of front tibia promiuent,
about two times longer than the ventral bristle 41

The brown mark in cell R, is two or more tirmes bwader thdn lho
mark near middle of vein R ., forming a brown triangle which
connects with the hrown band over the m crossvein (fig. 18b). Pre-
apical dorsal bristle of tibia minute. staller than the ventral bristle.. 44
Front tibia with only three or four loug cilia on the dorsal surface

and three on the hasitarsus (fig. 109a, Tardy, 1965:301).......

Oahu hexach Hardy
lront tibia and basilursus with mumerous dorsal (11m extending the
entire length of each segment .._..

Coxae and femara dark brown to l)l(xck 08
three-fifths of wing . - Kauai
Legs yellow, Crosshand near middle of wing
Dorsal surlace of {ront basitarsus denscly covered \wth cu1]vd cilta
d)nmgpd in three rows (fig. 61b, Fardy, 1965:208) ...
Hawaii _ciliatic rmHaxdv
Ba<1 tarsus witl a single complete Tow of about six anterodorsal cilia
and with two or th)u. rather inconspicuous dorsal cilia at middle of
segment (fig. 14a) . Maui _ orthofuscia n. sp.
Costal fringe extends on half Lho distance between apices of Ry,
and M, . Palpi, mouthparts, coxae, femora hrown
Maui .. . recticilia n. sp.
( mml fringe longer, about three-fourths the distance between apices
of Ry+c and M, ... Palpi, mouthparts, coxae. femora yelloy.
Oahu . - 1. 8p. or pale specimens of abme’

42

and situated at apical
villosipedis Hardy
43

Drosophila basisetae n. sp. (Figs. 1o—c)

This species appears closely related to paucipuncia Grimshaw and s differen-
tiated by the characteristics of the front leg; by having [ive to six long black



.40mm

4. frovt tibia and tarsus; b, wing: ¢ palpus; d, male
gonitalia {laleral); e, bypandrinm (ventral).

dorsal hairs near he base of the {ront tibia and lacking long ciliation on the front
basitarsus. Compare ligures 1a and 15a. Also, the pleura are yellow except for a
streak of brown across the upper porlion of the mesopleura aud each palpus has
several, apparently three or four, closely appressed Jong, yellow selae at the apex
(fig. 1c).

Medo. Head: Front dark hrown below the level of the proclinate bristles, upper
portion yellow on the orbits and down the middle and yellow-brown with a golden
sheen in the submedian areas. Face slightly raised down the median portion and
projected slightly on the epistomal margin. Clypeus, palpi and mouth-parts yel-
low. Labclla fleshy. Mentum setose on apical two-fifths to one-half. Each palpus
has a clump of closely appressed, modevately long yellow setac at the apex (fig.
1c). Anterior reclinate bristles small, less than two times longer thau the setac
down the sides of the front and situated half-way between the proclinates and the
Pro-

upper reclinates. Upper reclinate and ocellar bristles about egual in 3
clinates equal to the upper brisile of the oral margin. Third antennal segment
yellow-brown, second brovw on the dorsum. Arista with ahout ten dorsal rays and
four veniral in addition to the small apical fork and with the inner surface setose
over most of the length.Thorar: Predominantly yellow, tinged with brown on
the mesonotum and distinctly brown, tinged with yellow on the disc of the scutel-
lum, Pleura yellow except [or a narrow rim of brown along npper margin of each
mesopleuron. Anterior sternopleural bristles about opposite the second supraalars.
Lower humeral bristle about two-thirds as long as upper. Anterior sternopleural
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bristle two-thirds 1o three-fourths as long as posterior. Legs: Yellow except for
brown apical 1arsomeres. Front tibia with six moderately long black dorsal hairs
on basal one-fourth to one-third and about lour finc anterodorsal, brovwnish yellow
hairs at base. 'ront basitarsus about half as long as tibia and with short crect
dorsal haivs over most of its surface (fig. Ta). Preap
tihia small, shorter than the ventral apical bristle. Wings: Subhyaline with the

ical spots on veins R, 3
shaped mark over the m crossvein and a prominent subbasal spot (fig. 1h).
el s situated just before the apex of vein R.. The costal [ringe extends
approximalely three-fifths the dislance between the apices of veins Roy. and
R -;. The third costal section ghtly over four times longer than the fourth.
Abdomen: Tirst tergum and base of second clear yellow. Anterolateral margins
of terga 3-6 yellow, abdomen othervise subshining dark brown to black. Genitalia
as shown in ligures 1d and le. The shape of the acdeagus (lig. 1d) and hypand-
vium. (fig. te) would place this species in the paucipuncta group. The apical
sensilla are minute,

Length: bady, -

Female: Similar to male except for sexunal charvacters, Ovipositor has not been
studied.

Length: same as in male

Holotype male. allotype female and four paratypes (1wo of each sex) from
Mountain House above Naalehu, Hawaii, 2750 elevation, December 19, 1967.
Holotype collected by K. Y. Kaneshiro, allotype collected by J. Tenorio and para-
1ypes collected by H. 1., Car: Ola, and K. Y. Kancshiro, Also one paratype
male, Olaa Forest Reserve, Hawail, November 26, 1965 (1. K. Fujii).

Type and allotype in B. P. Bishop Muscum, paratypes in the University of
Tawaii collection.

2

Drusophila digressan. sp. (Figs. 2a—c)

We are umbh- to relate this to any known species of Drosophile in the key
{ITardy, 1 it would run imperfectly near megesticta (couplet 373 but it
obivously [its close to nothing m this section of the key. The wing markings differ
from all knowu specics of Hawatian Drosophilu by having a small spot of brown
at the middle of vein R.1; but lacking a browwn mark in the middle of cell B, (fig.
2c). This species shows some resemblance to engyochracea Havdy and punalua
Bryan, but the details of the wing and thoracic markings are very different and
the ornamentation on the legs is distinetive. It should be noted that because of the
continuation of the brown marking from the m crossvein over the middle of vein
IR; - 5 this species would not fit well beyond couplet 21 of the key,

Male. Head: The front is yellow in ground color, tinged with golden broven
through the interlroutal areas. The upper portion of the occiput is brown covered
with grey pollv , the remainder is pale yellow-white as are the genae and the
face. The palpi are yellow, tinged with brown. cach has a long slender bristle at
the apex equal in length to the upper reclinate bristles of the front. The clypeus
is paie yellow, the mouthparts are yellow. The mentum has about four setae ac-
vanged from the middle to the apical third of the segment. The {fixst oral bristle
is strong, equal or larger than the proclinate bristle of the front, the second oral
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2b

79 mm

156 mm

38 mm

76 mm

Fre. 2. Drosophila digressa n. sp.: a, fron leg; b, mesonotum: o, wing; d, male genitalia;

e. ovipositor.
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is rather short seta-like, scarcely half as long as the third. The lower reclinate
bristle is about two-thirds as long as the proclinate and is situated slightly above
the latter. The face is just slighily raised along the median portion, flattened
below just belore the epistoma. Thoraz: Yellow in ground color with three hroad
vitiae extending down the mesonotum (lig. 2h) and with a dark brown to black
spot covering the posterodorsal portion of cach mesopleuron. The scutellum has
a large dark brown spot over the disc, the margins are yellow. The metanotum is
yellow. A small spotof brown is present on the upper portion of each pteropleuron
beneath the wing base and a narrow line of browr extends along (he posterodorsal
margin of each sternopleuron. The border of the posterior spiracle is brown,
Tegs: Pale yellow except for a fainl tinge of brown ncar apices and bases of hind
tibia. The front tibia has twelve 1o fifleen cilia arranged in two irregular rows
doven the dorsal surface from near the apical mie-fourth to the base of the segment
(fig. 2a). The preapical dorsal bristle is about equal in length 1o the apical ventral
bristle. The front basitarsus is elongate. approximately two-thirds as long as the
tibia and bears about eleven long black cilia arranged it (wo irregular rows down
the entire length of the subsegment. The second tarsomere bears two dorsal cilia
and the third bears one. The hind tibise ave fdistinctly banded, by the faint
marking of brown near the hase and another just before the apex of the segment.
Wings: Largely hyaline with brown spots at the apices of veins R..., Ry s and
M, 2o, a large dumbbell shaped brown mark over the m crossvein which extends
as a fainter marking through the nuddle of cell R. across vein R, .. inlo the
lower portion of cell R, The subbasal wing spol is rather small {fig. 2c). The
T—m crossvein is sitnated near the basal fourth of cells 1st M, and beyond a point
just opposite the tip of vein B,. The third costal section is over four times longer
than the fourth and the costal fringe extends just beyond the middle of the dis-
tance between the apices of veins R._., and R, ;. The wing is slighuly pointed at
the apex. Abdomen: Predominantly brown with large lateral spots on the terga;
the brown coloring on the poslerior marging of each tergum extends along the
Tateral margin to the base of each segment. The genitalia are as in figure 2d. The
acdeagns js narrow and quite elongate, the parameres are covered with minute
setae and each having an elongate apical sensillum (fig. 2).

Tength: body wings, 5.75 mm. One paratype measazes 40 mm. for
the body and 4.15 for the wings.

Female: Similar to male, except for sexual characters, The ovipesitor is elon-
gale, aboul two times longer than the cerci, entirely black and blunt al apex
{fig. 2¢).

Holotype male, Bicd Park, Kilauca, Hawaii, August 24, 1965 (K. Y. Kane-
shira). Allotype [emale, Upper Olaa Fovest, Hawaii. July 28, 1966, 11384 (K. Y.
Kaneshiro). Two paratypes, hoth males, lrom Upper Olaa Forest. [Tawai, col-
lecled November 26, 1965 and July 28, 1966 (J. K, Fujii and K, Y. Kaneshiro}.

Type and allotype in B. P, Bishop Museum, paratypes in the University of
Hawaii collection,

Drosophila discretan. sp. (Figs. 3a~1)

This species runs to pilimana Grimshaw and has been included in the previous
concept of that species (Hardy, 1965:415) Iir. Hampton L. Carsan has demon-
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strated that it is cytologically distinet. D. discrele is dillevenliated from. pilimane
by having the subbasal wing spot larger, extending into cell 151 M, and extending
over the r—m crossvein (fig. 3b) rather than the subbasal spot being comparatively
smell. extending over the npper edge of the base of cell R; but not extending to
the r—mn crossvein (fig. 3h). The other wing spots are meore prominent in discreta,
especially the submedian spot in cell R, ([ig. 3b). The second oral bristle is steong
in discreta, subequal in length to the first bristle and two or three times longer
Wan the upper sctae of the oral margin. In pifimana, this bristle is aboat half the
fength of the first bristle and about one-half longer than the other setae. The front
bhasttarsus of discreta is more elongate than in péimana, being about two-thirds
as long as the tibia rather than approximately one-half as long. Also, the front
iibia of disereta has about 18 long. dorsal cilia extending to about the basal one-
sixth of the segment (fig. 3a) rather than approximately 12-14 cilia ending at
about Lhe basal third of the segment (fig. 3g) as in pilimana. The median yellow-
grey poliinose vitta on the mesonotum. of diserefa is navvow compared to that of
pilimana, being about half the width of the brown vittue (fig. 3¢) rather than
about eqal in width (fig. 31).

‘The fernales very closely resemble those of fusciculisetae but ave differentiated
by the pale colored antennae and palpi.

D. discreta would also fit near limitata n. sp. from Maui but have longer hairs
on the front tibiae and tarsi as in figure 3a, by the large subbasal spot on the wing
extending to the base of the r—m crossvein (fig. 3b). by the small preapical dorsal
bristles of the front libiae of discreta (compare figs. 3a and 8a); the diffcrences

in the male genitalia (figs. 3¢ and 8e) and the chromosomal differences as being
discussed by Dr. Carson.

Male. Head: Shaped as in other members of this complex. The front is dark
beovn on the lower portion, lighter brown above a level with the proclinate
bristles, The orbils are covered with yellow-brown pollen. The vertex aud upper
veciput are brown, tinged veith vellow, the remainder of the occipul is yellow,
The genae, except for a pale brown spot belosy each eye margin, fhe clypeus, palpi
and mouth parts are pale yellow. The face is white, raised down the median por-
tion and vertical as seen from divect lateral view. The second oval bristle is large,
subequal 1o the first and two or three times longer than the oral sctae. Each palpus
bas a thin yellow-brown apical bristle, subequal in length to second oral. The an-
terior reclinate bristle is three-fourths to four-lifths as long as the proclinate but
is much thinmer; this bristle is situated slightly above the proclinate. The first
anfennal segment is yellow, the second and third are brown. tinged with yellow.
The arista usually has nine to ten dorsal rays and three ventral rays in addition
to the rather small upical fork. The inner surface of the arista hs X O $evel
prorainent setae on the apical half. Thorar: Predominantly brosn in the ground
color of the dorsum with ycllow markings around the margins and mostly yellow
on the pleura with brown markings across the upper portions of the mesopleura
sternopleura, pteropleura and on the hypopleura and metapleura, ‘The metano-
tuns is yellow to rufous, tinged Jightly with brown on the sides and sometimes on
the npper margin. The scutethum has a large brown spot extending over the disc,
the margins and ventral portion are yellow. The auterior dorsocentral bristles are
situated just slightly behind a line drawn between the second supraalar bristles,




The Universily of Texas Publication

184




Hardy and Kaneshiro: New [Hawatian Drosophila 185

The pattern of markings on the mesonotum are as in figure 3¢, These consist of
a pair of rather broad submedian brown siripes extending most of the length of
the mesoriotum and a pair of lateral brown stripes extending to the posterior mar-
these are separated by rather narrow yellow-grey
vittae. L‘ch Entively yellow, except for slight discolorations of brown before the
apices of the hind tibiae, The {ront basitarsus is rather elongate, about two-thirds
as long as the tibla and the ormamentation is as in figuce 3a. About 18 rather long
erect dorsal cilia are present extending from just below the preapical dorsal bristle
to ubout the basal sixth of the segment; these are mostly arranged in pairs. About
en long dorsal cilia extend over the entire length of the basitarsus and one
preapical pair each is located on tarsal subseginents 2-4 (hg 3a). Wings: The
cings are as in figure 3b. The subbasal brown mark is especially large and

gin from behind the suture;

a doz

ma
distinctive. The costal fringe extends nearly three-lourths the distance between
the apices of veins By o and R, ;5. The third costal section i times longer than
thie fourth. Abdomen: Dar cllow-grey spots cover-
ing the anterolaleral portions of each tergum. The genitalia are as shown in ligure
3e. The ninth tergum is narrow and is developed into a truncate protrusion at the
ventral portion. Each of the parameres has a minute apical sensillum.

Leugth: body, 4.7 mm.; wings, 5.0 mmn.

Female: Fining the description of the male except for sexual differences and
reseimbling very closely the females of fusciculisetae but differing by having the

brown excepl for prominent

3n 95 mm

0. 3. Drosophila discreta v, sps a, front legs b, wing; ¢, mesouolums d. head; e, male
genitalia: £, ovipositor. Drosophile pilimana Guimshaw: g, front log: h, wing; i, mesonotum.
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anlennae and palpi paler i color {yellow, to yellow tinged with brown, rather
than brown to black}. This is best seen in living or freshly killed specimens. The
ovipositor is as in figure 3f.

Length: body, 5.4 mm.; wings, 5.8 mm.

This spe s in culture. Holotype male, Waikamoi, Maui, February 1, 196+,
$27.5 (TT. T. Spieth) . Allotype female, same locality, 42007, June 28, 1965, C125.1
(IT. L. Carson). The type series is taken from cultures nos. C125.1C, G104.1,
PM29 and FA-1. These were established from iso females collected al Waikamoi,
Manui, 42007 elevation,

The species has been collected at Waikarnoi, Kipahulu Vailey, Puu Kulkui and
Keanae. Tt has been taken on many different occasions from October, 1964. tu
October. 1966, by the following collectors: . T.. Garson, FI. T. Spieth, K. Y.
Kaneshiro, J. P. Murphy, J. K. Fujii, and D. E. Hardy.

Type. allotype and a series of paralypes in the B. 2. Mishop Muesum, Para-
types in the collections of the U. 8. National Muscum, British Museum (Natural
History), and the University of Hawaii.

Drosophila flexipes n. sp. {Figs. 4a-d)

This unusnal species would run to ciliaticrus Hurdy because of the markings
on the wing and because of the ciliated front tibine. The two species are apparently
not relaled, however. It is obviously much more closely related w punalua Bryan.
A very different (fig. 4a), the wm;.,
markings differ sirikingly, the head is dx[feronlh shaped and it also differs in
other respects,

Male. Head: Almost square as seen in direct Jateral view, the anterior portion
of the frontis not produced. and the face is vertical. The front is yellow in ground
color along the eye orbits and with a narrow, less distinct line of yellow extending
two-thirds the length of the front beyond the median ocellus. The lower margin
of the front is also yellow in ground color, tinged with brown on the sides. The
remainder is brown. tinged with black iu the upper interfrontal areas. The orbits
and the ocellar triangle are densely yellow-grey pollinase. The upper portion of
the occiput is tinged with brown. The remainder of the oceiput is yellow, covered
with yellowish pollen. The genae, clypens, palpi and mouthparts are yellow, The
face is while, faintly tinged with yellow. The apical bristle on the palpus is small,
about two times longer than the sctac on the outside surface of the segment. The
second oral bristle is small, scta-like, slightly larger than the other selae of the
vibrissal row. The first bristle is large, equal or slightly longer than the proclinate
bristles of the front, Tt should be noled in one paratype the scta which is present
immediately above the strong bristle on the oral margin is brisile Jike, slightly
larger than the second bristle of the oral margin. The anterior reclinate bristle is
approximately equal in size 10 the proclinate and is situated above the latter. The
third antennal segment is yellow-brown except for the vellow base, the second
segment is yellow except for the dark-brown dorsal surface, the basal segment is
yellow. The aristae appear to be unusual, in all specimens studied they extend
laterad across the front of the eyes and cach has nine 1o ten dorsal and about
eight ventral rays in addition to the small apical fork, and the inner surface is
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ad

Fic. 4. Drosophila flegipes n. sp. a, front leg: b, wing: c. pattern of marks on abdominal
seganents; d, male genitatin,

seiose along its entive length. Thoraz: Predominantly yellow with four brown
viitae extending down the mesovolum, rather similar to the figure of gradata
and as in that species the median, posterior and laleral portions of the mesonotum
are yellow i ground color, covered with yellowish pollen and the scutellum is
discolored with brown in the mediam portion, broadly yellow on the margins.
The pleura are largely vellow in ground color, tinged with brown throngh the
middle portion of each mesopleuron; the upper portion of each sternopleuron and
pteropleuron and on the metapleuron above the spiracle; the rim of the spiracle
is brown to black. Legs: Entircly yellow, each froni fermur is rather strougly nar-
rowed and distinetly curved downward on the apical portion. The frout tibia is
narvowed toward the base and almost arcuate on the dorsal smface (fig. 4a).
The frout basitarsus is slender and clongate, abonut {our-fifths as long as the tibia.
"The front tibia is flattened on the dorsal surface, has a dense clump of black hairs
at its extreme base and has an abundance of long hairs extending down the an-
terodorsal surface, a row of densely placed shorter haivs down the posterod
surface, and with scattered short ercct hairs over the dorsal surface on the apical
half of the segmenl. The front basitarsas has an abundance of moderately loug
evect cilia over the posteradorsal, anterodorsal and dorsal surfaces. The sccond
and third tarsomeres each have a Jew scattered dorsal hairs. The preapical dorsal
brisile of the front tibia is small, not differentiated from the other setae. Wings:
Marked as in figure 4b. The mark in the middle ol celt R, extends rather wedge
shaped into the upper portion of cell R; and is indistinetly joined to the large spot
extending over the m crossvein but is not directly in line with this spot, The r-m
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crossvein is situated well beyond the apex of vein R, and near the hasal two-fifths
of cell 15t M., also the isolated brown s
Abdomen: Predominantly yellow with a large dark brown to black ,almost tri-
angular mavk, in the middle of cach segment and with the extreme lateral margin
of cach tevgum brows 10 black (fig. 4¢). The genitalia are as shown in figure 4d.
‘The preapical protuberance of the acdeagus is xarrow and quite distinctive. The
paramercs are narrow, each with a minte apical sensillum.

ot over the r—m crossvein is dislinctive,

Length: body, 4.0 mm.; wings, 4.5 mm.

Temale unknoven.

Holotype male, Niu. Oahu, 800/, August 21, 1965, Cl42.4 (H. L. Carson).
Four paratypes, two same data as one Mount Kaala, Oahu, collected in trap,
April 22, 1965 (K. Y. Kaneshiro); and one from Pnh]\ea Oahu, May 11, 1966
Y. Kaneshiro).

Type in the B. P. Bishop Museum, paratypes in the collections of the 7.5, Na-
tional Museum. British Museum (Natural History). and the Uhniversity of
Hawaii

Drosophila glabriapex . sp. (Ifigs. 5a-)

This species differs from pilimane and other members of this complex by hav-
ing the apical two-fifths of the front tibia devoid of cilia (fig. 5b) and the
is not contined to the median portion of the segment. Tt also differs by having the
pleura almost entirely dark brown to black and the yellow-grey vittae on the
mesenolum very thin, sea ely diflerentiatable (lig. 5a). The wing raarkings are
like those of discreta. The large subbasal spot differentiates both from typical
pilimana.

Male. Fitting wost details of other members of this complex. Head: The an-
tennae are brown, famntty tinged with yellow, and the palpi are brownish yellow.
The clypeus is yellow, tinged famtly with brown on the sides. The second oral
bristle is one-hall 10 two-thirds as long as the first. Thoraz: Predominantly
vellow-grey median vitta extends almost the entire length
about equal in width to the space between the rows of
tac. A very faint indication of a grey vitta is also present on vach
side, i line with each dovsocentral vow (fig. 5a). The propleura are vellow, tinged
lightly with hrosen. The remainder of the pleura are dark brown to black, nar-
rowl
of this complex. The front tibia has about a dozen dorsal cilia which extend from
just bevond the middle to about the basal one-sixth of the segment (fig. 5b);
these are mostly arranged in pairs, The front basitarsus is about half as long as
the tibla and has 13-14 long black dorsal cilia extending over the apical five-
sixths of the segment, most of tlwe ave arranged in pairs. The second tarsal seg-
ment has two pairs of long cilia. Segments three and four each have 34 dorsal
cilia at or near the apex. Wings: 1sce no significant differences in wing merkings
or venation botween glabriaper and discreta (vefer to fig. 3b). Abdomen: Marked
as is typical of this complex, predominantly brown with yellow-grey pollinose
anierolateral margins on the terga. The genitalia are as shown in figure 5¢. The
aedeagus of glabriapex is very similar to that of pilimana with the preapical pro-

iliation

brown, a very
ol the mesonolum. thi
acrost

arrow

marked with yellow along the sutures. Legs: Colored as in other menibers
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e
positor,

- Drosophile glabriapez a1, sp.: a, mesonotum; b, front leg; ¢, male genitalia; d, ovi-

inbecance of the acdeagus slightly different (fig. 5c). Each of the parameres is
rounded at its apex and hus a minute apical sensillum.

Length: body, 4.0 mam.; wings, 4.5 mm.

Female: Closely resembling discreta but differentiated by the predominantly
brown to black pleura and by the indistinct submedian vittac on the mescnotum.
The ovipositor is as in figure 5d.

Length: body, 4.5 nm.; wings, 5.0 mma.

Holotype male, Mohihi Stream, Kokee, Kauai, May 16, 1966 (J. P. Murphy).
Allotype female, same locality as type, July 18, 1966, 17B (K. Y. Kaneshiro).
Twenty-two paratypes, 20 males and 2 females, from the following localities in

i

H
i
i
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“3Bmm

¥is, 6. Drosophila gradate n. sp.: a [ront legs b, mesouotumn; ¢, wing; d, male genitalia
e, acdeagus; , ovipositor. Drosophila hawaiiensis Grimshaw: g, front log; b, aedeagus,
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the Kokee region of Kauai: same data as type; June 1966-Tuly 7, 1967 (J. P.
Murphy and K. Y. Kaneshiro), Kokee, 3600/, June 23, 1964 (H. L. Carson),
Halemanu Valley, 4000/; no date given (K. ¥, K. Y. Kaneshiro and J. K. Fujii).

Type and allotype in the B. P. Bishop Museum. Paratypes in the collections of
the U, 8. National Museum, British Museum (Natural History) and the Univer-
sity of Hawaii.

This species has been collected almost entirely on bails; one specimen was col-
lected on a slime flux on an “Ohia” tree (Metrosideros colling). The species has
not been reared and is notin culture.

Drosophila gradatan. sp. (Figs. 6a—f)

This species fils very close to hawaiiensis Grimshaw and was included in the
previous concept of that species (Hardy, 1965:299). It is apparent now that we
have a complex of species close to huwaiiensis, the typical species is apparently
restricted to the island of Hawaii. 1. gradate is differentiated from haweiiensis
by the distinct gradation of the cilia on the front basitarsus of the male; these
hairs are elongate at the base of the segment and gradvally hecome shorter toward
the apex (fig. 6a). In hawaiiensis the cilia are all nearly cqual in length (fig. 6g).
Also, gradata is a paler colored species, with a broad yellow vitta extending down
the middle of the mesonotum and with the hind portion of the mesonotum yellow
and the pleura conspicuously marked with yellow; the propleura are all yellow,
In hawaiiensis the thorax is almost entirely dack brown to black with a rather
faint narrow grey vitta extending down the middle of the mesonotum and with
the hind portion of the mesonotum brown to black in ground color, covered with
grey pollen. The pleura are all black,

Male. Head: The {ront is predominantly dark brown, often tinged with black
in the upper interfrontal areas. The eye orbits are yellow in ground color covered
with yellow-grey pollen. The vertex and the accllar triangle arc dark brown to
biack covered with grey pollen, The upper occiput is yellow-brown in the median
portion, yellow on the sides and lower portions. The genae, clypeus, palpi and
mouthparts are yellow, a small spot of brown is present at the lower margin of
each eye. The apical bristle of the palpus is about equal in length to the second
oral bristle. The face is white, with a faint tinge of yellow, and is distincly raised
down the median portion. The antennae are predominantly dark brown to black,
the first segment is yellow and the second is tinged with yellow on the lower
portion and the apex. The arista has six dorsal and three ventral rays in addition
to the apical fork, The second oral bristle is three-fourths as long as the fivst. The
anterior reclinate bristle is about two-thirds as long as the proclinate and is situ-
ated distinctly above the latter. Thorax: The mesonotum is yellow with prominent
brown to black markings forming a pattern of four vittae, which are separated by
a very narrow line of yellow on each side, in line with the dorsocentral bristles;
the posterior portion of the mesonotum and the scatellum are yellow in ground
color densely covered with yellow pollen (fig. 6b). The metanotum is pre-
dominantly brown, tinged with yellow in the median portion, yellow on the sides.
The proplenra are yellow and yellow markings are present on the posteroventral
portions of the sternopleura, over the pleropleura, the hypopleura, metapleura

'

i
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and along the hind margin of each sternopleuron. The dorsal portion of the
scutelluin is yellow except for a faint tinge of brown medianly; the posteromedian
portion is brown in ground color. Legs: Yellow in the type except for a faint linge
of brown on the coxae. In some specimens the femora are faintly tinged with
brown. The legs are not ornate except for the densely ciliated tarsi. The long hairs
are arranged over the dorsal surface of the first two tarsomeres as in figure 6a,
with the longest hairs at the base of the basitarsus and gradually reducing in
length to the apex of the second joint. The preapical dorsal bristle of the tibia is
almost equal in length to the veniral apical bristle. The front basitarsus is about
one-hall as long as the tibia. Wings: The venation and markings are very similar
to those of kawaiiensis (fig. 6¢}. We sce no difference which would separate these.
Abdomen: Shnilar to hawaiiensis with the brown to black posterior band on each
tergum extending along the lateral margin so that the yellow lateral spots are
isolated and do not extend to the margin and the lateral margins are broadly
black. The genitalia are as shown in figure 6d. The acdeagus is similar to that of
hawaiiensis in that the preapical protuberance is insignificant, it is differentiated
hom hawatiensis by the deep depression at the preapical end (compare figs. ¢
and 6h}. The parameres of gradata and hawaiiensis are indistinguishable,

Length: body and wings, 4.5 mm. In paratype specimens the length of the
body and wings varies from 4.0 mm to 4.75 mm.

Female. Fitting the description of the male except for sexual characters, The
hristle at the apex of the palpus is, however, distinctly shorter, much shorter than
the second oral bristle. The ovipositor is shaped as in figure 6f.

Holoty pe male, allotype female from a culture. The original stock was collected
at Knpaua Valley (Niu Section), Oahu, August 30, 1965, C144.2A (H. I.. Car-
son). Paratypes about 75 specimens, sexes rather evenly distributed from the
Tollowing localitics on the island of Oahu: Opaeula, March-May, 1959, some col-
lected in methy! eugenol traps (D), I, Hardy and W. C. Mitchell); Maunawili,
December, 1950, in protein hydrolysate bait trap (P. L. Gow); Waianae, De-
cember 10, 1949, “ex trap” (G. Mainiand) ; Palikea, May 11, 1966 (K, Y. Kane-
shiro); Haleanau Valley, Mount Kaala, April 21. 1949, in banana trap (G.
Mainland) and “Manoa Valley” 1947, nio collector given, probably taken by
G. Mainland.

Type, allotype and & series of paratypes in the B. P. Bishop Museum, paratypes
in the collections of the 1. S. National Museum, British Museum (Natural His-
tory), and the University of Hawaii.

Drosophila hirtipalpus . sp. (Figs. 7a—f)

This species is closely related to viflitibiz and was for a short time included
in the concept of that species until chromosomal evidence showed that actually
two species were involved. Both species can be collected in the same areas and
evert'in the same mironiche. D. hirtipalpus is differentiated from villitibia by
having the palpi covered with moderately long setae and with the apical bristle
long and hair--like rather than the palpus heing covered with short setac and the
apical bristle only moderately strong and straight (compare figs. 7b and 7£).
Ciliation on the front tibiae and tarsi are similar in both specics (fig. 7a.)
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i
h

¥16. 7. Drosophila hirtipalpus n. sp.. a front leg; b, palpus; c, wing; d, male genitalia; e, ovi-
positor. Drosophila villitibie Hardy: . palpus.
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Male. Head: Front brown to dark brown with yellow pollinose margins around
the orbits, 1'ace yellow, tinged with brown; clypeus, palpi and mouthparts light
brown, tinged with yellow. Labella fleshy, Mentum setose on apical two-thirds.
Fach palpus has a long, hair-like apical bristle slightly longer than the segment
and is covered with moderately long setee (fig. 7h). Anterior reclinate bristle
about one-half the length of the posterior reclinale and situated closer to the
proclinate than to the upper reclinate. Second and third antennal segments brovn.
tinged with yellow. Arista with seven to eight dorsal rays and four to five ventral
rays in addition to the apical fork, Thoraz: Predominautly brown in ground color
with four indistinct dark brown to black longitudinal vittae, Mesonotum densely
vellow pollinose. The sternopleura and plenra are distinctly marked with dark
brown o black markings. Anterior sternopleural bristles about two-thirds as
long as the postevior sternopleurals. Lower humeral bristles just slightly shorter
than upper humerals, Scutelium dark brown to black on disc. Legs: Coxae and
femora brown to dark brown, tibiae and tarsi brown, tinged with yellow. Ciliation
on front tibiae and tarsi similar to that of villitibia. long cilia extending down each
anterodorsal and posterodorsal surface (fig. 7a). Front basilarsus about three-
fifths as long as tibia, Wings: Similar to villitibia. Costal fringe ends near the
middle of the distance befween the apices of veins R,y and R, ... Crossvein r-m
is situated about middle of cell 1st M, and is covered by an isolated brown spot
(fig. 7c). Wing markings and venation arc as in figure 7c. Abdomen: Dark brown
with a large oval-shaped spot covering the sides of the terga. Genitalia are very
siniilar 1o those of pillitibic and ave as

Length: body, 5.0 mm; wings,

shown in figure 7d.
mm.
Female. 1illing the description of the male except for sexual charact
ovipositor is
Tlolotype male, allotype female and paratypes all taken from laboratovy
cuiture mimber J66C4. Original female collected on Vebruary 22, 1967, Waika-
moi. Maui (I. P. Murphy).
e, allotype and some paratypes in tho B. P. Bishop Musennu. Other para-
S ])L> deposited in the collections of the U. 8. National Museur, British Museum
(Natural History}., and the University of Hzm ali.

. The

s in figure 7e.

Drosophila limitata n. sp. (Figs. 8a-f)’

Because of the rather small subbasal brown mark on the wing, this species
would fit near typical pilimana. It is readily differentiated, however. by the short
cilia o the front tibiae and tarsi, by the large preapical dorsal bristle of the
[ront tibia (Fig. 8a); hy the more elongate basitarsi of the front 1 and by the
position of the second broven mark on vein R, . ;. Also the face is distinctly yellow.
The ciliation of the front legs rather closely resembles that of ciliaticrus but the
wing characters and other details are distinctly different; ciliaticrus has a con-
tinuous browi band across the middle of the wing, etc. The overall shape of the
aedeagus (fig. 8e) is quite different from that of pilimana, it most closely re-
sembles that of ochracea. The apical sensillum of the parameres is much thicker
and Jonger than that ol pilimana. For comparison of leg and wing characters refer
to figures 1 and 4h. As pointed out by Dr. Carson (1967, Proc. Nat. Acad. Sci.
57(5):1280-1285) this species is very distinctive cytologically.




.30 mm

Fic. 8. Drosophila limitata n. sp.. a, front leg: b, wing; ¢, mesonotum; d, male genitalia;
o, aveagus; f, ovipositor.
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Male. Similar in most respects to pilimana. Head: The front is brownish yellow
i ground color covered with yellow-brown pollen. The front is lighter in color,
vellow faintly tinged with brown, on the anterior margin rather than darker in
color as in other members of this complex. The antennae are yellow, tinged with
brown over the third. The face is yellow-white; the clypeus, palpi and mouth
parts are yellow. The bristle at the apex of each palpus is dark brown to black,
ahout cqual in length to the second oral bristle, The second oral is about two-
thirds as long as the first and approximately two times longer than the setae of
the vibrissal row. 7Thoraz: The pattern of the cinereous markings on the meso-
notum is as in figure 8c. The median vitta is approximately equal in width to the
submedian brown vittae. The pleura are conspicnously marked with yellow es-
pecially over the propleura, the lower portion of the mesoplenra, acxoss the hypo-
pleura. The metanotum is brown to hlack on the sides, yellow in the median
portion, Legs: The front basitarsi are about two-thirds as long as the tibiae, and
cach has about 8-10 sets (anterodorsal. dorsal, and posterodorsal) of cilia extend-
ing almost the full length down the dorsal surface. The preapical dorsal bristle
of the tihia is large. two times longer than the ventral apical bristle and conspicu-
ously longer than the dorsal cilia, The cilia are comparatively short, shorter than
the proapical dorsal bristle, and are rather closcly placed over the anterodorsal,
dorsal and posterodorsal surfaces of the tibiae and tarei (fig. 8a). The cilia on the
tarsi are curved at their apices. The dorsal hairs on the [ront tibia extend from
mnear the preapical dorsal bristle to the basal one-sixth to one-seventh of the seg-
ment (fig. 8a). Wings: The markings are similar to those of pilimana except that
the spots at the apices of the veins are usually conlluent and fill up the entire
wing apex (fig. 8b). Abdomen: As in other members of this complex. The geni-
talia are as shown in figure 8d. The acdeagus has a distinctive shape (fig. 8e),
cach of the parameres has a thick and clongate apical sensillum. The ninth
tergum is covered with minnte setae.

Length: body, 4.5 mm; wings, 3.0 mm,

Female. Differentiated from pilimana by the yellow-white face; by having
a grey vitta extending down each side of the mesonotum in live with the dorso-
central row; and by baving the entire apex of the wing covered by a brown mark
similar to that of the male (fig. 8b), rather than having isolated spots at the ends
of the veins. The ovipositor plates are blunt at apices, shaped as in figure 8(

Length: as in the male.

The specimens iu stock culture vavy in size from body and wing length of
3.8 mm to 5.0 mm.

Hlolotype male, and allotype female from Keunae Valley. Maui, 15007, July 21.
1965. stock C134.4A and E. Respectively (H. L. Carson). Paratypes are at hand
mostly from the same culture as the type. This species is established in laboratory
stock. Specimens are also in the paratypes series from Haclaau, Maui, Jume 16,
1966, G80B6, (K. Y. Kaneshiro), and Ridge above Kipahulu Valley, Maui, June
21,1967 (K. Y. Kaneshiro).

Type, allotype and some paratypes in the B. P, Bishop Museum. Remainder of
the paratypes in the collections of the U. S. National Museum, British Museum
(Natural History), and the University of Hawaii.
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Drosophila lineosetae n, sp. (Figs. 9a-d)

This species fits close to fasciculisetae Hardy, but is separated by the differences
i1 the ornamentation of the front tarsi as shown in figures 9a and Ye. D. {ineo-
tae also fits near pilatisetae n.sp. but is diflerentiated by having a line of about
tong black dorsal hairs near the base of the front basitarsus rather than having
a1 of dosal hairs before the apex of that tarsomere (fig. 16a).

Male. Head: Front brown, orbits yellow. tinged with brown. Vertex and upper
oteiput brown to black covered with brownish grey pubescence. Lower portion
ol acciput, genae, except for a narrow black rim along the eye margin and a
& down the vibrissal row, face and clypeus yellow. Palpi, mentum and
brown, tinged with yellow. Palpi broad, scarcely over two times longer
vide, and with a fine apical bristle which is approximately equal in length
i0 the anterior reclinate bristle which is hairJike. Mentum with few scattered
on apical third, Anterior veclinale bristles two-thirds Lo three-fourths as
long as the proclinates and situated distinctly above the latter. Two strong bristles
| row. Yirst anteninal segment brown,

t at the upper portion of each vibris
brown on dorsal portion. Arista with seven dorsal and three ventral rays

on
in addition to the apical fork, and with sctae along the apical two-thirds of inner
llow in ground color with four brown vittae
, pollinose
vittac. Fach plewron with dark brown to black markings on upper portion of
ernopleuron, mesopleuron and pleropleuron. Disc of scutellum dark brown to
ins yellow. Metanotum brown on the apical tarsomeres. Front tibiae
tion, The preapical dorsal bristle is scarcely largev than the api-
al bristle. Front basitarsus about three-fifths as long as tibia, with ap-
taly six long black bristles arranged in a linc near base of segment, as in
we 9a. Remainder of hasitarsus lacking ciliation except for one anterodorsal
pex. Other tarsomeres with anterodorsal cilia, Wings: Predominantly
hvaine, faintly tinged brownish yellow swith a prominent subbasal brown spot
exiending across wing into basal portion of cell R, a faint indication of a brown
it is also present in the median portion of cell Ry, this is probably variable; in
one of the paratypes theve is no indication of this mark; with another dark brown
T and with a prominent

curtace, Thorav: Predominantly y

spul broadly covering apices of veins Ry ys, Ruys and M 2o,
rather dumbbell shaped mark over the m crossvein. The costal {ringe extends
beyoud the middle of the distance between the apices of veins Ry, and
The r-m crossvein is situated near the hasal one-fourth of cell 1st M, (fig.
thdomen: Predominantly dark brown to black, yellow in ground color and
ved with yellow-grey pollen on the anterolateral margins of cach tergum.
shown in figure 9c. The ninth tergum is narrow and is covered
ae only at the dorsal and ventral portion. The parameres are quite
vounded at the apex, each having a minute apical sensillum.

e

Gentitalia are

svith minute sel

Fength: body and wings, 4.5 mn.
Female. Fitting the description of male except that the wing is more intensely
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 E—
35mm

.38 mm

Fic. 9. Drosophila lincosetas . sp. a, front leg; b, wings ¢, male genitalia; d, ovipositor.
Drosophila fasciodisetae Hardy: e, front leg.

distinct than in male. Ovipositor short, extending scarcely beyond apices of cerci
(fig. 9).

Length: body and vwings, 5.25-5.4 mm.,

Holotype male and allotype female and two male paratypes, Haelaau Valley
(Puu Kukui), Maui, January 23-24, 1967, J57 (J. P. Murphy and K. Y. Kane-
shiro).

Type in B. P. Bishop Museum, paratypes in the University of Hawaii collection.
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Drosophila liophallus n. sp. (Figs. 10a-¢)

This species appears closely related Lo villitibia and o odontophallus 1. sp., but
is readily differentiated from these by having cell R hyaline except at the extreme
apex and at the base (fig. 10b), and by having the mesonotum rufous in ground
color with four longitudinal brown vittae as shown in figure 10c.

Male. Head: Filling the description of odontophallus except that the lower
portion of the front is more distinctly flattened; the palpi are much shorter and
thicker, scareely over two times longer than wide, rather than three to four times
longer than wide, and are yellow-brown, rather than yellow; and the apical bristle
of the palpus is short and black, about equal in thickness but much shorter than
the sccond eral bristle. Thorar: Yellow in ground color with four longitudinal
brown to black vitlae on the mesonotum arranged as in figure 10¢. The posterior
cdge of cach humerus is dark brown and a large dark brown spol is present on each
side just behind the humerus. The scutellum is entirely yellow, the metanotum is
predominantly yellow with a brown spot on each upper lateral margin. The
e pale yellow excepl for a spot of dark brown to black on the upper cdge
of cach mesopleuron, a spot on the upper pteropleuron, a very narrow streak of

ploure

browsn to black on the posterior horder of sternopleuron; and except for a brown
1o black horder around each posterior spiracle. The extreme base of the halter
is brown to black, the apical portion is yellosv. Legs: Enlirely yellow, the ciliation
of the front legs is as in figure 10a, with approximately 12 elongate black hairs
dowre each of the posterodorsal and anterodorsal surfaces of the tibia and 18 t0 20
shorter dorsal hairs extending the full length of the segment. The basitarsus has 5,
7and 5 h

s respectively on the posterodarsal, dorsal and anterodorsal surfaces;
the second tarsomere has one anterodorsal, two dorsal, and one posterodorsal hair.
Wings: Marked as in figure 10b, similar in most respects to that of odontophallus
but with cell R, clear except at the apex and at the base. Also the r-m crossvein is
situated slightly before the middle of cell 1st M, making the basal section of vein
M. _., slightly shorler than the penultimate section of that vein. Abdomen:
Stmilar to that of odontophallus with prominent yellow anterolateral margins on
the terga. The genitalia are as shown in figure 10d. The ninth tergum narrow,
covered with minute selae; the aedeagus with a distinct preapical protuberance,
the parameres each with a minute apical sensillum.

Length: body, 5.0 mm; wings, 5.5 mm. Paratype specimens vary [rom 4.0 to
5.0 mm for the body and 4.5 to 5.5 m for the wings,

Female. Fitting the description of the male except for sexual characters. Also
czll R. is tinged with brown through the median portion somewhat like that of
odontophallus but not so distinctly marked. The ovipositor is as in figure 10e.

"The size range is similar to that of the male.

Holotype male, Auwahi, Maui, 3700, July 25, 1966, J10G17 (IL. L. Carson).
Allotype female same locality, August 27, 1965, 17.3C (K. Y. Kaneshiro).
Twenty-one paratypes, 17 males, 4 females. same locality and dates as type and
allotype, collected mostly on sodom apple bushes (H, L. Carson, K. Y. Kaneshiro,
J. K. Fujii).

Type, allotype and some paratypes in the B. P. Bishop Museum. Other para-
types in the collections of the 17, S. National Museum, British Museum (Natural
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History), and the University of Hawaii,
Drosophila macrothrix n. sp. (Figs. 11a-d)

Fining close to digressa n. sp. but apparently not closely related. The types of

10a

Fig. 10. Drosophila liophallus n. sp.: a, front leg (dorsal); b, wing; c, mesonotum; d, male
genttalia; e, ovipositor.
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botl species were collected at the same Jocality and on the same date. 2. macro-
i is differentiated by having the extra spoi in the wing situated at about the
apical third of cell R, and distinctly beyond a level with the brown mark over the
11 crossvein, also the brown mark over m is not dumbbell shaped, but is expanded
on the lower portion and extends along vein M, -, the apical bristle of the palpus
i« much more elongate than in digresse and the dorsal surface of the front tibia is
have except for one row of long black anterodorsal cilia extending almost to the
preapical dorsal hristle {fig. 11b), rather than having the dorsal surface setose
and two irvegular rows of long cilia on the tibia as in digres i

arrangements of the dovsal cilia is quite different in the two spe:
figures 11b and 3a. Also the markings of the pleura are distinctive, macrothriz
has just a narrow streak of brown along the upper margin of each mesopleuron
but has a prominent pale brown spot over the posterodorsal portion of cach sterno-
plenzon. Note, also the clypeus and lower margin of the face are dark brown,

lingert with biack.
Male. Fitting the description of digresse in most respects and excepting the
characters pointed out above. [fead: The upper portion of the face is yellow.
the lower one-third to one-half is brown, tinged with black. The palpi are yellow,
the apical bristle is yellow, tinged with brown and is very elongate and curled,
equal in length 1o almost two times the length of the palpus (fig. {fa). The
second and third antennal segments are brown, linged with black. Thorar: The
Lrown vitlae on the mesonotum are not as broad as in digresse, the median band
does net noticeably expand on the posterior margin of the segment and does not
fill the arca belween the dorsocentral bristles. Also, the lateral vittac are much
1d are slightly interrupted at the suture. The median portion of the
sewtaltarn is dark brown to black, this coloring extends over the apex of the
sclerite, in digressa it is yellow. Legs: The front tibia has about ten long antero-
dorsal cilia extending from the base of the segment to just before the preapical
darsal bristle, two-three posterodorsal cilia are situated just before the preapical
bristle and two dorsal hairs situated just in front of the preapical dorsal
ile; the frout basitarsus has seven anterodorsal, long. black cilia extending the
Tull length of the subsegment plus three posterodorsal cilia at apical third and one
dorsal cilia at the apex. The second and third tarsomeres each have one antero-
I cilia (fig. 11b). Wings: The wing markings are as in figure 11c. The
subbasal spot is larger than that in digressa and extends almost to the r-m cros
vein. The r-a1 crossvein is more basad in posilion than in digressa, situated ap-
proximately opposite the end of vein R, rather than slightly beyond that vein
and with the basal section of vein M, ., slightly shorter than the apical section of
vein My, vather than being distinctly longer than this section as in digressa.
The genitalia are as shown in figure 11d. The anal plates arc almost quadrate in
shape viewed laterally; the niuth tergum only sparsely covered with minute
setae. The acdeagus has a comparatively clongale basal apodeme; each of the
parameres has a minute apical sensillum.
{ength: body and wings,

narrower

do
bri

do

4.5 mm.
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ita

Fic. 1. Drosophila macrothriz n. sp.: a, palpuss b, front leg: ¢, wing: d, mele genitalia.

Verale unknown.
Holotype male, Bird Park, Kilauea, Hawaii, August 24, 1965, G5.2 (K. Y.
Kaneshiro).
Type in the B. P, Bishop Muscum.

Drosophila odentephallus u. sp. (¥igs. 12a-¢)

This species is closely related to pillizibic Hardy but is readily differentiated by
having the thorax rufous in ground color with a pale hrown median vitta extend-
ing the entire length of the segment and by the entirely rufous scutellum. In
villitibia the thorax is brown in ground color. densely grey pubescent and with,
{owr brown vittae on mesonolum; also the disc on the scutellum is brown. The
toothed aedeagus of adontophallus (fig. 12d) is also distinctive,

Male. Head: "The front is predominantly brown, tinged with yellow in the
ground color, the eye orbils and the arca immediately below the median ocellus
are yellow. The interfrontalia are coverad with brown pollen, the eye orbits are
yellow-grey pollinose and a very narrow yellow-grey line extends from the
ocellar triangle down the median portion of the front. The vortex and upper
occiput are dark brown coverced with grey pollen, the ocellar triangle is dark
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[E—
095mm

Fi. 1% Drosophils odontophallus n. sp. a, front leg (dorsal); b, wing; ¢, male genitalia;
d. andeagus {apical one-third); e, ovipesitor.

hrown 16 black, grey pollinose. The lower occiput and genae are pale yellow, a
dark brown spot is present at the lower margin of cach cye. The face is while.
The clypeus, palpi and mouthparts are yellow. Each palpus has a slender pale
brown bristle at the apex; this is about equal is length 10 the second oral bristle.
The second oral is about three-fifths as long as the first. The anterior veclinate
brisie is approximately two-thirds as long as the proclinate and is sitnated
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distinctly above the latter. The face is distinctly raised down the median portion,
slightly flattencd below. The antennal grooves are prominent. The arista has about
cight dorsal and three ventral rays, in addition to the apical fork; the inner surface
is setose 1o about the hasal fourth of Lhe joint, 7horar: Predominantly rufous in
the ground color of the dorsum with a faint indication of a broad brown median
vitta and with faint linges of brown in the arca laterad of the dorsocentral row;
also the hind margin of each humerus is hrown and a faint spot of brown is
situated in the arca immedialely behind the humerus. The sternopleura are pre-
dominantly brown lo black, the propleura ave yellow, the other sclerites are
yellow in ground color indistinctly marked with brovn. The metanotum is reddish
brown in ground eolor, covered with grey pollen. The lower humeral bristle is
subequal to the upper. The anlerior sternopleural bristle is about two-thirds to
three-fourths as long as the posterior bristle and several prominent bristle-like
setae are situated belween the iwo main bristles on the upper portion of each
sternopleuron. Legs: Yellow, tinged with brown on the coxae, tarsi and en the
femora and tibiae of the hind legs. In some specimens the hind legs are almost
entirely brown, tinged rather fainily with yellow, in others the legs are almost
entirely yellow. these specimens may be teucral, ‘The dorsal surface of the tibia
and the first three tarsomeres are densely ciliate, the cilia extends to the hase of
the front tibia. The arrangement of the cilia over the tibia consists of about six
clongate black hairs down the posterodorsal surface. ten shorter dorsal hairs, and
five elongate anterodorsal hairs. The basitarsus has six elongaie black hairs on
cach of the anterodorsal and posterodorsal surfaces and six shorter hairs on the
dorsal surface. The second tarsomere has a 3-2-3 arrangement of the long hairs
and the third has a 1-1-1 arrangement (fig. 12a). The preapical dorsal bristle
on the tibia is rather small. about equal in size to the apicoventral bristle. The
basitarsus is just slightly over one-half the length of the tibia. Wings: Marked as
in figure 12b. The subbasa] wing spot is prominent, filling the apical balf of the
second costal cell and extending transversely across the wing into the basal portion
of cell fst M. The r-m crossvein is situated at the middle of cell 1st M,. The
costal fringe ends about halfavay between the apices of veins Ryi, and Ray.
Abdomen: The posterior and median portions of the terga are dark brown, the
anterolateral portions are yellow. The genitalia axe as shown in ligure 12c. The
acdeagus is very distinctive in that the ventral surface below the prominens
preapical protubemn(c is “toothed™ (fig. 12d). Also, the parameres are densely
setose on the apical one-third, cach with a minute apical sensillum.

Length: body, 5.0 mm; wings, mm. The paratypes range from 4.7 to
5.0 mam for the hedy and 5.0 t0 5.75 mm for the wings.

Female. Fitting the description of the male except for sexual characters. Also
the dark marking in cell R, is more extensive, filling the entire cell from just
beyond the base to the apex. The ovipositor is as in figure 12e.

Holotype male from Auwahi, Maui, Augnst 27, 1963, collected on Sodom
apple bush (Solarum: sodomeum 1.3, G7.3 (I. K. Fujii), allotype fexale from
July 26. 1966, T10D2 (J. Grossfield). Ten paratypes, all males same dala as type
and allotype (. L. Carson, K. Y. Kaneshiro and J. Grossfield).

Type and allotype in the B. P. Bishop Museum, paratypes in the collections of
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the U. 8. National Museum, British Museum (Natural History) and the Uni-
v of Hawail.

Prosophila orphnopeza n. sp. (Figs. 13a-d)

This wpecies fits very close to D. limitata and these are obviously closely related.
They ave. however, cylologically distinet species and have been discussed by Dr.
¥ 967, Prec. Nat. Acad. Sci. 57(5):1280-1285). Dr. Carson says this
n the primitive chromosome group “like villosipedis.” The specimens
oport which the cytological studies were made are taken from the same locality
and ou the same date as linutata. D. orphnopeza can be separated from limitata
I brown to black hind tarsi of both sexes, and by the position of the
n vein Ryiy; i orphnopeza this is located at the middle of cell R,
v above the m crossvein (fig. 13b). Also the front basitarsus has 5-6

by the da
secorud sp

is i

b, wing; ¢, male genitalia; d, ovipositor.
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sets of curved dorsal cilia which do not extend to base of tarsomere (fig. 13a),
and the spols at the apices of veins Ry, Ryy, and M, ., are not confluent as in
figure 8b. The male genitalia are as in figure 13c. Dilferences in the male genitalia
will readily differentiate these two species (cf. figs. 13¢ and 8e).

Length: body, 4.5 mm; wing

Female: Fitting the description of the male except for sexual characters. The
bhest characters for dilferentiating the females would be the position of the second
spot on vein Ba, and the darkened hind tarsi. The ovipositor is as in figure 13d.

Length: body. 4.5-4.7 mu; wings, 5.2-5.4 mm.

Holotype male, Waikamoi, Mani, Scptember 22, 1966, 131G, (J, P. Murphy).
Allotype female, Keanae Vall Maui, 1500¢, July 21, 1965, C134.4D (H. L.
Carson). Sixteen paratypes, 9 males and 7 [emales, Keanae Valley, Maui, 1500",
Tuly 21, 1965, C1344D (H. L. Carson); Waikamoi, Maui, September, 1966~
August, 1967 (I. P. Murphy and k. Y. Kaneshiro) ; Pru Kukui Trail, West Maui,
June 16, 1966, G80B (K.Y, Kaneshiro).

Type and allotype in the B. P. Bishop Museum. Paratypes in the collections of
the U. 8. National Muscum and the University of Hawaii.

5.2 mm.

Drosophila orthofaseia 1. sp. (Figs. 14a-d)

This species fits very close to cilinticrus Yardy but is differentiated by the
ornamentation of the front legs ol the male. In ciliuticrus the dorsal surface of the
basitarsus is densely covered with curled cilia arranged in. three rather distinct
rows. In orthofuscia only one complete row of straight black cilia is present on the
basitarsus (fig. 14a). It also shows relationship o recticilia but the details of the
wing markings, body coloralion. and ornamentation of the legs will readily
differentiate these as pointed out in the key above; also the palpi are different,

Male. Head: The front is colored as in other members of this complex, opaque
brown over the interfrontal areas, paler along the eye orbits. The upper third to
two-fifths of the occiput is discolored with brown to black, the lower portion is
vellow. The face is yellow-white, is raised in the upper portion, distinctly
flattened above the epistoma. The clypeus and the mouth parts are yellow. faintly
tinged with brown, the palpi are predominantly yellow, faintly brown on the
bases and at the apices. One prominent apical bristle is present on the palpus,
this is equal in length to the proclinate bristle of ihe front. The second oral bristle
is well developed, two-thirds 1o three-fourths as long as the first. The anterior
reclinate bristle is about two-thirds as long as the proclinate and is situated
distinctly above the latter. The antennae are brown, tinged with yellow. The
arista has seven or eight dorsal and three ventral rays in addition to the apical
fork and the inner surface bears selac on the apical half to three-fifths, Thoraz:
Chiefly brown in ground color, rather devsely covered with yellow-grey pollen;
with four rather indistinct brown vittae extending down the mesonotum. The
disc of the scutellum is brown, the margins ave yellow. The propleura are yellow,
the sternopleura are black except for a nurrow vellow rim along the posterior
margin. The other sclerites are marked yellow and brown. The metanotum is
brown, tinged with rufous. Legs: Yellow, except for a faint tinge of brown on the
coxae and on the apices of the hind tibiae. The preapical dorsal bristle of the front
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Fio. 14 Drosophila orthofascia m. sp.: a, front leg; b, wing; c, male genitalia: d, ovipositor.

tibia s well developed, distinctly longer and stronger than the apical ventral
bristle and the dorsal surface of the tibia is denscly covered with erect black cilia
extending to the base of the segment. These hairs ave approximately equal in
length to the preapical dorsal bristle. The front basitarsus is about three-fifths as
long as the tibia. The type has six straight black anterodorsal cilia extending
almost the full length of the segment and three less conspicuous black dorsal cilia
arranged at the nnddlo of the segment. This arrangement obviously is variable;
on paratype specimens the nmmber of anterodorsals vary from five to eight with
six being apparently the typical number; the number of dorsal cilia range from
0 to three, the average being two. Wings: Marked as in figure 14b. The marking
in the middle of cell R, is approximately equal in width to the remainder of the
transverse band across the middle of the wing. The basal section of vein R,
about equal in length to the r-m crossvein and the basal section ol vein M,
about one-half as long as the penultimate section of that vein. Abdomen: Dark
brown 1o black.on the posterior and lateral margins and down the median portion
of each tergnm with a prominent yellow spot on each side of the segment. The
genitalia are as in ligure 14c. The aedeagus wilh a pronounced preapical pro-
turbance, each paramere with a minute preapical sensillum (lig. 14¢).

is
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Length: hody, 4.5 mm; wings, 5.3 mm.

Female: Fitting the description of the male except for sexual characters. The
ovipositor is as in figure 14d.

Holotype male, Auwahi, Maui, 37007, Tuly 29, 1963, collected on sodom apple
bush, G7.2 (K. Y. Kaneshiro). Allotype female same data as type, labelled
“G7.2D.” Thirty-seven paratypes, 33 males, 4 females, same data as type except
some collected July J10G (H. L. Carson).

Type, allotype and somic of the paratypes in the B. P, Bishop Museum, re-
mainder ol paratypes in the collections of the 7. S. National Museum, British
Muscun (Natural History ), and the University of Hawaii.

Drosophil i Grimshaw (Figs. 15a-c)

Drosophila poucipuncte Grimshaw, 1901, Fauna Hawaiiensis 3(1):62; Hardy,

1965, Insects of Hawaii, 12:404, [igures 160a-c.

This species has previously been known only from female specimens, collected
at Olaa, [awaii, in 1895. A cs of specimens on hand from Pawaina, Hawalii,
June-July 1965, 3000, collected on Clermontia yeast bait, C129.5 (H. L. Carson)
and from Honaunau Forest Reserve, Hawaii, I'ebruary 3, 1966, G25B14 K. Y.
Kaneshiro) appear 1o be this species; the male has not been previously described.

The coloration of the thorax seems to vary considerably, typically the thorax
is predominantly rufous with a rather [aint tinge of brown on the mesonotum and
most specimens would key along with the female in couplet 119 of the key to
Hawaiian Drosophila (Hardy, 1965:100). Some specimens on hand have the
mesonotum completely dark colored and would run to couplet 97 of the key. It
differs readily, however, from anything in this section of the key by lacking

Fi. 15. Drosophila paucipuncia Grimshaw: a, front leg; b, male genitalia (lateral}; c,
hypandrium (ventral).
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modifications of the labella as well as by other details. In Dr. Carson’s phylogeny
based on the chromosomes, it fits near uniseriata n. sp. and based on morphological
characters it does show resemblance to this species. The differences are pointed
out in the discussion under uniseriata. The male fits the description of the female
in most respects. The front tibia lacks ciliation except for two prominent preapical
hairs on the anterior surface. The preapical dorsal bristle is small, about equal in
size to the apical ventral bristle. The front basitarsus is slightly less than half as
fong as the tibia and has three long straight anterodorsal cilia evenly arranged
down the subsegnent. The second and third tarsomeres each have one long
anterodorsal cilia (fig. 15a). The face is pale yellow. Brown markings at apex of
wings arc usually confined to spots at tips of veins. The genitalia are as shown in
figures 15b and 15c. The anterior gonapophyses are densely sctosc on the apical
two-thirds, and 1he inner surface of the hypandrinm just below the paramedian
spine is also sctose. The ninth tergum is gradually narrowed on the dorsal portion.

Drosophila pilatisetae n. sp. (Figs. 16a-c)

The wing markings are rather similar to those of pilimana and the specics
appears most closely related to fasciculisetae Hardy and to lineosetae 1. sp. and is
differentiated by having a clamp of dorsal black hairs situated just before the apex
of the front basitarsus (fig. 16a).

| S
Vil 38mm
4
4

EN
o
3
3

16¢

Fio. 16. Drosophila pilatisetae n. sp.: a, front log;

. wing; ¢, male genitalia.
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Male. Head: Front brown, tinged with yellow, yellow along the orbits; upper
vertex and occiput brown to black in ground color, remainder of occiput and the
genae yellow; face white, raised down the median portion. Clypeus brown, tinged
with yellow. palpi and mouthparts yellow, tinged faintly with brown. The labella
are fleshy. The mentum has scaticred setae on the apical half, the apical bristle on
the palpus is almost as long as the proclinate bristles of the front and at least three-
fourths as long as the palpus. The second seta of the vibrissal rowy is the strongest
and is almost equal in size lo the palpal bristle. Third antennal segment is brown,
tinged faintly with yellow. The second segment is brown over the dorsal portion.
The aristae are comparatively short and have only five dorsal rays and Lwo ventral
rays in addition to the apical fork, the inner surface of the arisia has about five
moderately long hairs on the apical half. Auterior reclinate bristles about three-
fifths as long as the proclinates and situated distincily above the latter.
Thorax: Yellow in ground color with four indistinct brown vitlac on the meso-
notum. The submedian stripes are separated by the yellow ground color and
extend to slightly beyond the posterior dorsucentral bristles. The side stripes are
represented by a dark brown to black spot belore the suture and an elongate black
mark behind the suture extending to just before a level with the posterior dorso-
centrals and these are separated from the submedian vittae by a narrow yellow-
grey line of pollen exiending down each dorsocentral row. Scutellum clear yellow.
Pleura predominantly yellow, tinged with brown in the ground color on the upper
portion of the meso-, sterno- and pleropleura. Lower humeri entirely yellow,
lower brise three-fourths as long as upper. Anterior sternopleural bristle ap-
proximately three-lourths as long as the posterior. L.egs: Entirely yellow, except
for brown apical tarsomeres. Front libiac lacking ciliation and with the preapical
dorsal bristle rather small, extending just 10 the apex of the segment. Front
basitarsus about half as long as tibia and with a prominent preapical dorsal clump
of black hairs as in figure 16a. Wings: Predominantly subhyaline with large
confluent spots of brown at apices of veins Rua, Ry and M, 4., a lavge spot over
the m. crossvein which expands into the surrounding cells, a prominent subbasal
spot which extends from the wing margin through the base of cell R; and a rather
faint brown spot in the middle of cell B, and along the median portion of vein
; the latter is almost one-third as long as vein Rei, and nearly two times
longer than the m crossvein (fig. 16b). The r-m crossvein is situated near the
basal fourth of cell 1st M.. Abdomen: Tinged wilh yellow at the base and other-
wise dark brown, brownish yellow covered with grey pollen on the anterior
corners of the terga. Genitalia are as in figure 16c. The shape of the preapical
protuberance of the aedeagus would place this species in the hawaiiensis group.
The parameres have scattered short setae on the apical end in addition to the
apical sensillum.

Length: body and wings, 4.4 mm,

Female unknown.

Holotype male, G81H Waikamoi, Maui, June 17, 1968 (J. K. Fujii).

Type in the B. P. Bishop Museum.

Drasophila prostopalpis n. sp. (Figs. 17a-d)
This species has pilimana-like markings in the wing except that the submedian
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marking in R is more faint. It is dilfeventiated {rom all other species in this gen-
eral grouping by lacking ornamentation on the front tibiae and tarsi, by the long
slonder palpt each bearing two yellow hair-like bristles from the ventral apical
portion (fig. 17¢).

Male. Head: Predominantly yellow except for the reddish brown eyes and
black ocellar triangle. Front, yellow covered with golden pubcscence faintly
tinged with brown on the lower portion. Clypeus, palpi and mouthparts yellow.
The smaller of the two yellow subhyaline hairs on cach palpus is slightly longer
than the proclinate bristles of the front and the longer of the two hairs is about
one-third longer than the elongate, slender palpi; the latter are nearly five times
longer than wide and are covered with short black setae (fig. 17c). The mentum

17a &\\\?‘i\i\i\.

.40mm

¥ic. 17. Drosophila prostopalpis n. sp.: a, front leg; b, wing; ¢, palpus; d, male genitalia.
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has scattered black setae on the apical one-thixd to one-fourth. The labella are
fleshy. Third antennal segment largely brownish yellow, basal portion yellow;
second segment brown on dorsum, Arista with eight dorsal and three ventral rays
in addition to the small apical fork and with short setae on inner surface on apical
three-fifths. Anterior reclinate bristle about two-thirds as long as proclinate and
sitvated distinctly above the latter. Thoraz: Rufous, tinged with brown on the
mesonotum, lighter yellov in the ground color in the arca down each dorsocentral
line, but not distinctly vittate. Scutellum rufous, tinged faintly with brown down
the dorsum, ventral portion and metanotum clear yellow. Pleura yellow except
for a tinge of brown along upper margin of cach mesopleuron. Humeri yellow,
faintly tinged with brown on hind margins. Lower humeral bristle about three-
fourths as long as upper and anterior sternopleural bristle about three-fourths as
long as posterior, Halteres pale yellow. Legs: Entirely yellow, not orate (fig.
17a). Front basitarsus about three-fifths as long as tibia. Preapical dorsal bristle
on front tibia moderately developed, slightly larger than ventral bristle. Wings:
Subhyaline, faintly tinged yellow-brown and with large isolated brown spots at
apices of Veins R ;. R, 15, and M, yo; also, a brown spot over m crossvein; a large
subbasal brown spot which fills the basal cells to the r-m crossvein as in figure
17b; and with a rather indistinct brown marking before the middle of cell R,.
Abdomen: Largely brown; yellow over the first tergum and on anterolateral
margins of terga 2-6. Genitalia are as shown in figure 17d. Aedeagus about two
times wider at the apical two-thirds than the basal one-third. Parameres with
minule apical sensilla.

Length: body, 4.8 mm; wings,

Temale unknown.

Holotype male, Puu Kukui, Maui, January 26, 1966 (J. P. Murphy).

Type in the B.. Bishop Museum.

.5 mm.

Drosophila recticilia n. sp. (Figs. 18a-)

This species is close to ciliatricus Hardy and orthofascia n. sp. but is readily
differentiated by the broad mark in cell R, which extends as a wedge-shaped mark
imto the upper portion of cell R, commecting with the brown band on the m cross-
vein (fig. 18b); by the poorly developed preapical dorsal bristle on the front tibja
which is distinctly smaller than the ventral apical bristle; and by having Lwo rows
of long straight cilia on the front hasitarsus (fig. 18a). Tt is closely related 1o
silvarentis n sp. (sec discussion under that species).

Male. Head: The front is opaque brown in the interfrontal areas, faintly tinged
with yellow to rufous in the ground color. The eye orbits are yellow in ground
color, faintly tinged with brown and rather densely covered with yellow-grey
pollen. The vertex and upper occiput are dark brown to black in ground color,
covered with dense grey pollen. This extends over and around the ocellar triangle
ending in a point about half way down the middle of the {ront. The face is cn-
tirely white, the median portion is slightly raised and is vertical as seen from
lateral view. The clypeus is brown, the palpi and mouthparts are yellow, tinged
with brown. Fach palpus has a series of three or four bristle-like setze along the
outside edge of the apex. The apical bristle is the strongest but the other setae are
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Fic. 18. Drosophila recticilia n. sp.: a, bront log; b, wing; c, palpus; d, male genitalia; e,
avipositor.

much more developed than is usual (fig. 18c). The occiput is largely brown to
black in ground color, only the lower portion behind the genae and the margins
are yellow. A narrow border of brown extends along the Jower margin of each
eye. Thorar: Predominantly brown to black in ground color rather densely
yellow-grey pollinose over the dorsum, mostly grey on the sides. The humeri,
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lateral margins of the mesonotum and scutellum are yellow in ground color.
vpically yellow vittae are not clearly indicated on the mesonotum, the ground
color is completely obscured by the yellow-grey pollen; four rather indistinct
brown pollinose stripes are present; the median pair extends just beyond the
antertor dorsocentrals and the lateral marks extend from behind the suture to a
point opposite the posterior dorsocentrals. The entire hind portion of the meso-
notum is densely yellow-grey pollinose. Tn some specimens, a rather distinct
yellow vitta extends down the median portion and a faint yellow line extends
down the mesonotum in line with the dorsocentral bristles; these specirens may
be slightly teneral. The scutellum is brown in ground color on the disc, yellow
on the sides. The metanotum is dark brown to black, densely covered with grey
pollen. The pleura are predominantly dark brown to black, marked with yellow
along the lower margin of the mesopleuron and aver the pteropleuron. The lower
humeral bristle is about two-thirds as long as the upper. The anterior sterno-
pleural bristle is about three-fourths as long as the posterior. Legs: Mostly yellow,
distinctly tinged with brown on the coxae and faintly tinged with brown on the
femora and just before the apices of the hind tibiae. Some specimens have the
front femora predominantly brown, others have the legs entirely ycllow. The
dorsal surfaces of the front tibiae and first two tarsomeres are densely covered
with long erect cilia. Those on the iibiae are arranged in three irregular rows,
those on the tarsi are in two rows; the cilia on the tibiae extend to the base of the
segment (fig. 18a). The preapical dorsal bristle of the tibia is minute, smaller than
the apical ventral bristle and hardly differentiated from the small setae. Wing:
Marked as in figure 18b, Characterized by the wedge-shaped mark extending into
the middle of the wing from the middle of the third costal section (18h). The
subbasal wing spot is large and conspicuous and fills the apical three-fifths of the
second costal cell. The costal fringe extends just slightly beyond the middle of
the distance between veins R... and R, .. The entire wing apex is brown.
Abdomen: Dark brown. to black in the median, posterior, and lateral portions of
the Lerga leaving a large yellow spot on each side, as is typical of other species of
this complex. The genitalia are as in figure 18d. The aedeagus is like that of the
hatwaiiensis-group in that it is narrow and elongate and the preapical protuber-
ance is small or almost absent. The parameres, each with a minute sensillum are
rather elongate (fig. 18d).

T.ength: body, 5.0 ram; wings, 5.5 mm,

Female. Fitting the description of the male except for sexual differences. The
ovipositor is as in figure 18e.

It should be noted that this species was included in the original concept of
ciliaticrus (Hardy, 1965:207). The specimen recorded as a paratype male from
Olinda, Maui, is a specimen of recticilia,

It should also be noted that a population from Oahu cannot at present be differ-
entiated from recticilia, except that the specimens are typically more pale, the
palpi, mouthparts and legs arc yellow and the costal fringe appears to be longer.
The specirens are not being included in the type series and this population will
have to be studied in more detail to learn whether or not it is a distinct or sibling
species.

Holotype male, Waikamoi, Maui, June 17, 1966, G81C (J. P. Murphy). Allo-
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type female, same locality, Sept. 12, 1965 (J. P. Murphy). A series of about 50
paralypes predominantly males are on hand, same locality as type, collected Tune
1965 to November 1966, G8.1, G81C, G81H, I33C and HE10.41 (J. P. Murphy,
1. K. Fujii, H. L. Carson, K. Y. Kaneshiro, D. E. Hardy, and W. B. Heed). Speci-
mens have also been collected from Kipahulu Valley, Maui, August 1967 (H. L.
Carson, K. Y. Kaneshiro).

Holotype, allolype, and some paratypes in the B. P. Bishop Museum; the re-
mainder of the paratypes in the collections of the U. S. National Museum, British
AMuseum (Natural History) and the University of Hawaii.

Drosophila sejuneta n. sp. (Figs. 19a-c)

This species has wing markings rather similar to pilimana and fits in the
engyochracea complex of species and appears closely related to sproati n. sp. from
Hawaii. D. sejuncta is differentiated from sproati by having the front tibia ciliated
to the base; the cilia of the front basilarsi straight or nearly so (fig. 19a); the
subbasal wing spot small and r-m crossvein situated well beyond apex of vein Ry
(fig. 19b).

Male. Head: Front brown, golden brown pollinose, yellow in the ground color
along the orbits. Upper median portion of occiput brown to black, remainder
yellow. Genae yellow with a small brown spot just below the posteroventral
margin of the eye. Face yellow-white, only slightly raised down the median
portion. Clypeus and mouthparts yellow, labella fleshy. Palpi brownish yellow,
each with a slender hair-like bristle at the apex. This is equal in length to the
upper bristle on the oral margin. Third antennal segment brown, tinged with
yellow basally, and second segment brown on the dorsal surface. Arista with nine
dorsal and three ventral rays, in addition to the apical fork and with about five
prominent setae on the inmer surface, on anterior half. Anterior reclinate bristle
two-thirds as long as proclinate and situated distinctly above latter. 7horaz!
Yellow, tinged faintly with brown in the hrown color of the dorsum, paler down
the median portion and with faint indications of vittae laterally. Hind margin
of each humerus tinged with brown. Disc of scutellum dark brown, margins and
ventor yellow. Plenra yellow except for a small spot of brown below wing base
and another at posterodorsal margin of mesonotum. Metanotum rufous. Lower
humeral bristle about three-fourths as long as upper, and anterior sternopleural
approximately three-fourths as long as posterior bristle. Legs: Entirely yellow.
Front tibia with two rows of dorsal cilia extending from base to preapical dorsal
bristle. Preapical bristle strong, nearly two times longer than ventral bristle.
Front basitarsus approximately three-fifths as long as tibia and with numerous
short slightly curved cilia extending down the dorsal and anterodorsal surface
(fig. 19a). Wings: Principally subhyaline with brown confluent spots at apices of
veins Ropg, Ruys and M, o, a large brown spot over m crossvein, a small brown
spot in the middle of cell R, opposite m crossvein and a moderately small brown
subbasal spot as in figure 19b, Crossvein r-m situated distinctly beyond the end
of Vein R, and near basal third of cell 15t M,. Abdomen: Predominantly brown to
black, yellow with yellow-grey pollinosity on anterolateral margins of terga.
Genitalia are as shown in figure 19¢.
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¥i16.19. Drosophila sejunctan. sp.: a, front legs b, wing; ¢, male genitalia.

Length: body and wings, 5.0 mm,

Female unknown,

Holotype male, Kokoe, Kauai, December 28, 1966, berry patch flat, J52C
(3. P. Murphy).

Type in the B. P Bishop Museum.

Drosophila setosifrons n. sp. (Figs. 20a-c)

This remarkable species would run imperfectly to the genus Nudidrosophila in
the key to Hawaiian Genera but has distinct proclinate bristles and rudimentary
upper reclinate and ocellar bristles. It should be noted that Nudidrosophila is
apparently not a good genus. It is based on male characters and is probably not
more than a species complex of strangely developed Drosophila which are charac-
terized by lacking reclinate, proclinate or ocellar bristles on the head; by having

icroscopic pubescence or scales over the fronl; by having a series of fine laterally

ed recumbant hairs on each side of the occllar triangle and no preapical
dorsal bristle on the front tibia.

D. setosifrons differs from. all known Drosophila by having a dense patch of
black sctae borne on a slight swelling on each side of the front, by having the
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.76 mm

Fi. 20. Drosophila seiosifrons 1. sp.: a, front leg; b, head; ¢, dorsal view of front; d, wing:
¢, male genitalia. Drosophile pilimana Grixashaw: £, male genitalia.
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upper reclinate and ocellar bristles tiny, scarcely differentiatable from the sur-
rounding setae (fig. 20c).

Male. Head: Slightly higher than long, with compound cyes narrowed on
lower portions (fig. 20b). Front broadly yellow on the sides, brown in the median
portion except for a small yellow triangle extending below the ocelli. The patches
on the front and the arrangement of the bristles is as in figure 20c. The inner
vertical bristles are comparatively small, approximately three-fifths as large as
the outer. Occiput yellow, except for a tinge of brown on upper margin and in
upper median area. Iront yellow, face yellow-white, tinged with brown on the
epistomal margin and slightly raised down the median portion but flattened and
gently protruded on lower margin. Clypeus and palpi yellow, mouthparts brown
except for yellow base of haustellum. Labellum fleshy. Mentum setose just before
apex. Palpi lacking apical bristles and with only scattered short, black setae along
upper margins, Antennae predominantly. brown to black. first segment and base
of third yellow. Arista with nine dorsal and four ventral rays in addition to the
apical fork and setose along inner margin on apical half. Upper oral bristles
strong, nearly two times longer than the proclinate bristles of the front, second
oral bristle ahout equal in size to proclinates. Thoraz: Chiefly yellow, mesonotum
with four brown vittae, the lateral pair are indistinctly interrupted at the suture.
Scutellum dark brown on the disc, yellow on margins and on ventor. Pleura
mostly yellow, brown along the upper margin of each mesopleuron and tinged
with brown on the upper portion of each sternoplenron and over the hypopleuron
and metapleuron. Also the metanotum is yellow-brown. Anterior dorsocentral
bristles situated aboul opposite the second pair of supraalars. Humeri yellow,
Jower bristle about three-fourths as long as upper. Anterior sternopleural bristle
abont two-thirds as long as posterior. Halteres vellow, marked with brown on
their bases. Legs: Chiefly yellow, tinged with brown on apices of tibiae and on
mid and hind femora and with apical tarsomercs dark brown. Front tibia with
moderately long slightly curled cilia extending from base to just before preapical
dorsal bristle. Preapical dorsal bristle of tibia short, subequal to apicoventral
bristle. Front tarsi with moderately long dorsal cilia extending the full length of
the segments. The basitarsus is approximately three-fifths as long as the tibia
(fig. 20a). Wings: Predominantly hyaline with a prominent subbasal brown spot
extending through the apical portion of the costal cell and through the base of-cell
R,. Also, with a brown spot at apex of vein filling the apical portion of cell
R.. A large brown spot over the m crossvein and a small mark over the r-m
svein. Wings long and slender, nearly four times longer than wide. Third
costal section five times longer than fourth and costal fringe extending just beyond
the middle of distance between apices of veins R, 1, and R, .. Last section of vein
M, . equal in length to penultimate section. See ligure 20d. Abdomen: First
segment and base of second tergum yellow, The genitalia are as shown in figure
20c. The aedeagus has a prominent preapical protubcrance; parameres are
rounded at the apex aud each with a minute preapical sensillum.

Length: body, 5.5 mm; wings, 6.2 mm.

Female unknown,

Holotype male, Fern Forest, Kilauea, [awaii, July 17, 1964 (L. H. Throck-
morton}).

er
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Type in the B. D. Bishop Museum.

A female specimer: on band from Olaa, Forest Reserve, Hawwaii, 3775, Septem-
ber 3, 1965 (K. Kaneshiro) fits all of the characteristics of the male except for
wing markings, aud except for sexual characters. Also, the head bristles are nor-
mal. The wings differ by having a complete cross band at a level with the m
crossvein, and having pale brown spots at apices of veins R,y and M. This
may be an unusual case of dimorphiem but we arc not considering this female
as part of the type scries.

Drosophila silvarentis n. sp. (Figs. 21a-e)

This species is closely related to hawaiiensis Grimshaw and recticilion. sp. Ttis
readily differentiated from hawaiiensis by having long cilia extending the entire
length of the tibia (fig. 21h); and from both hawatiensis and recticilia by having
an isolated brown spot on the r-m crossvein (fig. 21c), and by having the legs
mastly brown to dark brown. In recticilia there are two rows of Jong cilia on the
{ront basitarsus but only one row in silvarentis (figs. 21 and 18a).

Male. Head: The front is dark brown to black, densely covered with grey pollen
around the eve orbits, the vertex, and the upper occipul. The upper half of the
face is white, dark brown 1o black on the lower half. The clypeus and palpi are
brown, the mouthparts are brown, tinged with yellow. Each palpus has a mod-
crately strong apical bristle ahout two-thirds the length of the first oral bristle and
is scaliered with short black setac along the lower margins (fig. 21a). The
antennae are dark brovm to black, the arista having seven to eight dorsal rays
and four venlral rays in addition to the apical fork, and the anterior surface is
sparsely covered with chort hairs. Two strong vibrissae are present on the lower
angles of the face. Thorar: Predominantly dark brown to black in ground color,
densely grey pollinose over the anterodorsal portion and sides of the mesonotum.
The mesonotum around cach lateral pair of dorsocentral bristles is marked with
yellow, but otherwise yellow vittae arc not indicated, four rather indistinct brown
pollinose stripes are present, the median pair extends just beyond the anterior
dorsocentral and the lateral pair extend from behind the suture to a point just
beyond the posterior dorsocentrals, The scutellum is dark brown to black in
ground color on the disc, yellow on the margins. The pleura and sternopleura
ave dark brown to black with 1o conspicuons yellow markings, The anterior
sternopleural bristle is about one-half as long as the posterior. Legs: Mostly dark
brown to black on. the femora and coxae, and brown to light brown on the tibjae
and tarsi. There are about 17 1o 19 strong bristles on the posterodorsal surface
and about 11 to 13 on the posteroventral surface of the front femar. The cilia
on the tibia and tarsus arc arranged in a single row on the anterior surface; the
cilia extend from the base of the tibia down to the apex of the second tarsomere
(fig. 21b). The preapical dorsal bristle of the front Ubia is approximately equal
to the apical ventral bristle. Wings: Marked as in figure 21c. A small isolated
brown spot is present on the r-m ¢ cin which is situated slightly toward the
apex of the wing rather than immediately beneath the break in the costa. The
costal fringe extends just slightly beyond the middle of the distance belween
veins Rey, and Ry Abdomnen: Very similar pattern to that of rec @ except
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Fio. 2. Drosophila silvarentis . sp.: a, palpus; b, front leg; <, wing: d, male genitalia;
£,

e, ovipusitor. Drosophila villitibia Hardy: £, front leg.
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that brown markings arc darker and the yellow spot is covered with grey pollen.
The genitalia are as in figure 21d. The shape of the aedeagus would definitely
place this species in the haweiiensis species group. Parameres rounded at apex,
each with a minute sensillum.

Length: body, 5.0 mm.; wings, 5.5 mm.

Femnale. Fitting the description of the male except for sexual differences. The
ovipositor is as in figure 21¢c.

Holotype male, allotype female and a {ew paratypes taken from laboratory
culture from iso-female line K18A1. Original female collected at Flumuula Saddle,
Tuly 13. 1967 (V. B. Teed). Other paralypes collected on same date and
Jocality (R. Twamoto).

Type. allotype and a few paralypes in the B. P. Bishop Museum. Other para-
types distributed in the following collections, U. S. National Museum, British
seum (Natural History), Universily of Texas Genetics Foundation, and the
ity of Hawaii,

Drosophila sodomae n. ligs. 22a-e)

This specics belongs in the pilimana complex and fits nearest to limitata n. sp.
Tt is differentiated by having the dorsal cilia extended all the way to the base
of the front tibia (fig. 22a) rather than having the basal porlion of the tibia devoid
of cilia; by having the sides of the abdominal terga entirely yellow, rather than
with a broad brown apical band extending into the lateral margins as in limitata;
by having the subbasal wing spot reduced to just a narcow strip of brown
(fig. 22¢), also by having the brown markings of the mesonotum more faint and
the spots at the apices of veins R._s, Riy., and M, . not so distinctly fused
1ogether.

Male. Head: Predominantly yellow, brown on the upper median portion of
the occiput and over the ocellar triangle, the upper portion of the front is tinged
with brown and a small brown spot is present at the lower margin of each eye.
The face is yellow-white, is slightly raised down the median portion and
flatiened on the lower margin above the episloma. The clypeus, palpi and mouth-
parts are yellow, except for the upper portions of the labella which are brown to
black. The apical bristle on cach palpus is about equal in length o the second oral
bristle. The sccond oral bristle is about two-thivds as long as the first. The
anlennae are yellow with a faint tinge of brown on the upper portion of the second
segment. The arista has seven or cight dorsal and three ventral yays in addition to
the apical fork. Abont six ercct setae are presenl on the inner portion of the outer
half of the arista. The anterior reclinate bristle is about three-fifths as long as the
proclinate and is situated well ahove the latter. Thorax: Rather densely yellow-
grey pollinose, more distincily grey on the dorsum with the brown color showing
through rather faintly. On the mesonotum are four rather faint brown vittae as
in figure 22b. The disc of the scutellum is brown in ground color over the basal
two-thirds of the median portion, the margins are broadly yellow. The pleura are
predominantly yellow with faint brown markings on the upper portions of the
mesopleura, sternepleura, aud pteropleura. The median portion of the metanotum
is brown in ground color. The anterior dorsocentral bristles arc opposite the
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22a

0.76mm

22b

Fic. 22. Drosophila sodomae n. sp.: a, front leg; b, mesonotum; ¢, wing; d, male genitalia;

e, ovipositor.
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second supraalars. The lower humeral bristle is subequal to the upper, and the
anterior sternopleural bristle is three-fourths to four-fifths as long as the posterior
bristle. The halteres ave pale yellow. Legs: Entirely pale yellow. An abundance
of erect dorsal cilia extend the entire length of the fromt tibia, these hairs are
mostly straight and are approximately equal in length to the preapical dorsal
bristle. The preapical bristle is about onc-hall longer than the apical ventral
bristle on the tibia. The front basitarsus is approximately three-{ifths as long as
the tibia. The first threc tarsomeres have an abundance of cilia extending over
their dorsal surfaces; these hairs are mostly straight and are about equal in length
to those on the libia (fig. 22a). Wings: The brown spots are rather small compared
to most members of this complex (fig. 22¢), the subbasal spot is reduced to a
parrowy transverse streak extending from the apex of the second costal section 1o
the base of cel) R,. The second spot in cell R, is situated slightly before the middle
of the cell and distinctly before a line drawn from the m crossvein. The spots at
the apex of the wing are not completely fused. The basal section of vein Ry.s 18
about equal in length of the m crossvein and the r-m crossvein is s tuated near
the basal third of cell 1st M.. The third costal section is almost four times longer
than the fourth and the costal fringe extends two-thirds the distance between the
apices of veins Ro-, and R,s. Abdomen: Predominantly yellow with a narrow
brown band along the posteromedian portion of cach segment, extending in a
narrow band across the median part of each tergum, with the sides of the terga
entirely yellow. The genitalia are as in figure 22d. Acdeagus with a prominent
preapical protuberance, basal apodeme broad. Parameres broad with sensilla
about one-half as long as the segments, and proapical in pos

Length: body and wings of type, 4.4 mm; Length of other specimens ranging
from that of type 105.3 Tm.

Female. Fitting the description of the male except for sexnal characters. The
ovipositor is as in figure 22e.

TTolotype male and allotype female from Auwahi, Maui, August 27, 1965,
collected on Sodom apple bush (Solans s L) (KY.K hire). Seven
paralypes, four males and three females, same data as type (K. Y. Kaneshiro and
J. K. Fujii) ; also Seplember 27, 1965, J16.3 ([. K. Fujii) and July 25, 1966, 110G
(H. L. Garson.

Type and allotype in B. P. Bishop Museum, paratypes in the collections of the
1. S. National Muscum, British Muscum (Natural History) and the University
of Hawaii.

Drosophila spaniothrix n. sp. (Figs. 23a-c)

This species would run to aglaia Hardy in the key 1o Drosophila (1965) but is
1ot related to this species. Tt is readily differcatiated by the differenc
venation and markings, and by having oaly one (median) dark Lrown vitta on
the mesonolum and having three longitudinal stveaks of brown over the pleura.
The fourth costal section is much shorter than in aglaia, the thivd section js slight-
Iy over four times longer than the [owrth, rather than about 2.3 times longer. The
wing markings would differ by having the enire apical fork brown and with this
marking connecting along the wing margiu with brown mark aver m crossvein

s in wing
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23b

.38 mm

Fic. 23. Drosophila spaniathriz n. sp.: a, front leg; b, wing; ¢, male genitalia

and also by having a complete band present across middle of wing (fig. 23b). The
wing markings and venation are very similar to those of villitibia except that the
mark in the middle of cell R, is very [aint. It differs from any of the species which
have the r-m crossvein situated at the middle of cell 15t M, by lacking ciliation on
the Iront tibiae and having only a few cilia scattered over the front tarsi (fig. 23a).

Male. Head: Predominantly yellow, front pale yellow down the sides and down,
the median portion. Mouthparts entircly yellow, labella fleshy. Apical bristles on
palpus yellow-brown, slender, rather hair-like and approximately equal in length
to the proclinate bristles of the front. Mentum with six or eight black preapical
setae on each side. Anterior reclinate brisiles three-fourths as long as proclinate
and situated distinctly above the latter. The upper oral bristle rather strong, al-
most as long as the proclinate bristles of the front. Thoraz: Predominantly yellow.
Mesonotum with a dark brown median viita extending the entire length, this is
expanded posteriorly and with the sides faintly tinged with brown but not dis-
tinetly vitate. Hind margins of humeri brown. Scutellum brown on the disc with
the margin broadly yellow. Pleura yellaw with three lines of brown extending
Jongitudinally. Lower humeral bristle subequal to the upper and anterior sterno-
pleural bristle about three-fourths as Jong as posterior. Legs: Yellow, tinged with
brown just before apices of hind tibiac and with apical tarsomeres yellow-brown.
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Front tibiae lacking ciliation and with the preapical dorsal bristle rather small,
about equal in size io the apicoventral bristle. Front basitarsus almost three-fifths
as long as the tibia and devoid of cilia except for one anterodorsal hair near basal
two-fifths and three to four anterior and anterodorsal hairs just before the apex.
Other tarsomeres each with two to four long dorsal and anterodorsal bairs (fig.
23a). Wings: Subliyaline with a large brown mark covering the entire apex and
extending along margin connecting with a broad mark over the m crossvein and
this in turn connected with a mark extending across cells R;, R, and into R,. The
mark in cell R, is faint. A prominent subbasal spot is present and a spot is present
on the r-m crossvein (fig. 23b). The r-m crossvein is situated in the middle of
cell 1st M and the penultimate and antipenultimate sections of veins M, |, are
equal in length. Abdomen: Predominantly brown dusted with grey-brown pollen,
with the anterolateral margins of terga 2-6 yellow in ground color, covered with
grey pollen. Genitalia are as shown in figure 23¢. Each paramere somewhat
pointed at apex and with a minute apical sensillum.

Length: body and wings, 4.25 mm.

Female unknokn.

THolotype male, Pupukea, Oahu, June 11,1961 (H. L. Carson).

Typein the B. P. Bishop Museum.

Drosophilu sproati n. sp. (Figs. 24a-e)

This remarkable species fits near engyochracea Hardy but the two do not ap-
pear 1o be closely related. D. sproati is readily differentiated by lacking dorsal
cilia on the basal third of the front tibia and having curled cilia on the front
tarsus; rather than having the dorsal cilia extending to the base of the segment
and the cilia of the tarsus straight (figs. 24b and 24g); by having the palpi three
or more times longer than wide and entirely yellow, rather than about two times
longer than wide and blackened at the apices (figs. 24a and 24f); the subbasal
wing spot large and conspicuous as in figure 24¢, and the r-m crossvein situated
almost opposite the end of vein R,; and by having the of the scutellum brown
and the brown marking on the mesonotum rather variable not so distinctly
defined as in engyochracea. The genitalia differ as in figures 24d and 24i. For
comparison of the wing markings compare figure 24¢ with figure 87d (Hardy,
1965:261).

Male. Head: Similar in most respects to members of the pilimana complex. The
genae. face. clypeus, palpi and mouthparts are entirely vellow except for a dark
discoloration on the dorsal surface of each labellum. The front is entirely golden
brown, slightly paler along the eye orbits, The palpi are rather slender, about
three times longer than wide and equal in length to the mentum (fig. 24a). The
apical bristle of the palpus is about equal in length to two-thirds of the segment.
The second oral bristle is moderately strong, in the type it is about three-fourths
as long as the first bristle; in some other spocimens the two are subequal. The
lower reclinate bristle is two-thirds to three-fourths as long as the proclinate and
is situated distinctly above the latter. The first antennal segment is yellow, the
second and third are brown, tinged with yellow on the ventral portions. The
arisia has three ventral and seven or eight dorsal rays in addition to the apical
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Fic. 94 Drosophila sproati 1. sp.: a, palpus and mouthparts; b, front leg; c, wing; d, male
genitalin; e, ovipositor. Drasophila engyochracea Ilardy: £, palpus and mouthparts; g, front leg;
h, mesonotum; i, male genitalia; j, ovipositor.
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fork, also about seven prominent sctae are arranged ou the imner apical half of
the arista. Thoraz: Predominantly yellow. The pleura, metanotum, sides and
median portion of mesonotum, and margins and ventral portion of scutellur are
yellow. Typically the mesonotum has four rather indistinct brownish vittae ar-
ranged oue on each side of the dorsocentral row. The color of the mesonotum is
obviously variable in this species, in some specimens brown viltae are distinetly
developed very similar to those of engyochraces, in other specimens they are
completely lacking and the entire mesonotum is rufous, very faintly tinged with
brown. The disc of the scutellum is darck brown to black. The lower humeral
bristle is about two-thirds as long as the upper and the anterior sternopleural
bristle is about three-fourths as long as the posterior brisile. Zegs: Entively vellow
except for preapical discolorations of brown on the tibiae. and a faint tinge of
brown on the tarsi. Fifteen to 20 erect dorsal cilia are located on the front tibia
arranged from just below the preapical dorsal bristle to about the basal third of
the segment, these are arranged in two irregular rows. The cilia are about equal
in length to the preapical dorsal bristle and the bristle is approximately equal to
the ventral apical bristle. The first three tarsomeres have an abundance of moder-
ately long curled cilia arranged over the anterodorsal, dorsal and posterodorsal
surfaces (fig. 24b). The front basitarsus is about two-thirds as long as the tibia.
Wings: Marked as in figure 24c. The subbasal brown mark is large and conspicu-
ons, involving the r-m crossvein and extending into the upper portion of the base
of cell st M.. The spots at apices of veins R, and M, ,. are confluent and this
coloring extends over the entire apical portion of cell 2nd M,. The costal fringe
extends slightly beyond the middle of the distance between the apices of veins
and R, .. Abdomen: The first segment and the bases of the second tergum
are yellow, [aintly tinged with brown. The remainder of the terga are dark brown
to black with prominent yellow-grey lateral spots on the anterior margins. The
genitalia are as shown in figure 24d. Aedeagus with a prominent preapical pro-
tuberance, parameres with minute apical sensilla.

Fength: body, 6.0 mm; wing, 6.4 mm.

Female. Titting the description of the male except for sexual characters. The
ovipositor is as in figure 24e.

Length, as in male.

Holotype male and allotype female from Puulaalaan, Kohala Mountains,
Hawail, 3,500-4,0007, August 20-30, 1966 (K. Y. Kaneshiro) collected at haits in
rain forest, rainfall over 200" per year.

Approximately 100 paratypes, 804 4 and 209 ¢ same locality as type. (K. Y.
Kaneshiro, H. L. Carson, J. K. Fujii and D. E. Hardy) (Collected August 4, and
29-30, 1966). Specimens are also present from the following localities on the
island of Hawaii. Kilauea, July 17, 1964, and March 16, 1966, collected at bait
(W. B. Heed) ; Upper Olaa Forest, February 2. 1966-July 28, 1966 (X. Y. Kane-
shiro and J. P. Murphy); and Pawaina, 3000”, July 16, 1965 (H. L. Carson).

Type, allotype and a series of paratypes in the B. P. Bishop Museum. Other
paratypes distributed in the following collections, U. S. National Museum, British
Museum (Natural History), University of Texas Genetics Foundation, and the
University of Hawaii

Tt is with pleasure that we name this species after Mr, William K. Sproat the

i
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superintendent of the Kohala Ditch, Kohala Sugar Co. Mr. Sproat has spent much
of his lifetime in the Kohala region and knows these mountains better than any
other person. He has always heen intensely interested in the plants and animals
and has given assistance 10 a great many biologists over the years. His whole-
hearted cooperation has been of tremendous help to us in studying the insects
of this interesting region.

Drosophila uniseriata n. sp. (Figs. 25a-g)

This species shows considerable resemblance to 7). paucipuncta Grimshaw, The
wing markings. the cilia on the front tarsi, the body size. and some of the body
markings are similar. The ornamentation of the front tibia is very different in
the two; paucipuncta has two rather weak preapical anterodorsal cilia and lacks
the complete row present in uniseriata, also the predominantly brown scutellum
and the distinct brown median vitta on the mesonotum will readily differentiate
uniserinta. According to Dr. Carsow’s study, the chromosome banding is very
similar to that of paucipuncta and the genitalia also show close relationship. It
also resembles distinguenda Hardy, but is a much smaller species, body 4.25 mm
rather than 6.5 mm; has a broad brown median vitta down the mesonotum rather
than two submedian villae; has just a single row of anlerodorsal cilia on the front
basitarsus and seven anterodorsal cilia evenly spaced the entire length of the tibia
plus one dorsal hair at the base. I). distinguenda has approximately 12 long haixs
scattered over the dorsal, anterodorsal and posterodorsal surfaces of the front
basitarsus and about a dozen long hairs are arranged on the dorsal surface of the
tibia from aboul the basal third to the apical one-fourth of the segment. Also the
apical wing cloud is much larger in distinguenda, extending about two-thirds the
distance from the apex to the m crossvein; in uniseriata the mark extends just
slightly over one-third this distance.

Male. Head: The front is brown, tinged with rufous in the ground color, the
eye orbits are yellow. The upper median portion of the occiput is brown, the re-
mainder of the occiput, the genae, face, clypens, palpi and mouthparts are yellow.
The palpi are slender, over four times longer than wide and each has a clump of
prominent setae on the outside surface of the apex (fig. 25a). The face is just
slightly raised in the median portion, the lower parl, above the epistoma, is
flattened. The antermae are yellow-brown, the basal segment and the lower
portion of the second are yellow. The arista has 8 or 9 dorsal and 4 or 5 ventral
rays in addition to the tiny apical fork. The inner surface of the arista is setose
over the apical Lwo-thirds. Thorer: Rufous in ground color with a prominent
brown median vitta extending the enlire length of the mesonotum and with
indistinct faint markings of brown on the sides (fig. 25¢). Scutellum brown to
black on the disc and over the apex and ventral portions, yellow on the postero-
Jateral margins. The melanolum is enlirely vellow. The pleura are ycllow except
for a brown mark on the anterior portion of the mesopleuron and a slight dis-
coloration of brown on the metapleuron, The rim of the posterior spiracle is
brownish yellow. The lower humeral bristle is subequal to the upper and the
anterior sternopleural bristle is two-thirds as long as the posterior bristle, Several
prominent setae are preseut between the two bristles. Legs: Entirely yellow, front
tibia with a row of about seven evenly spaced anterodorsal cilia extending almost
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250 — l96mm

25b

Fia, 95. Drosophila uniseriata n. sp.: u, palpus; b, front leg; c, mesonotum; d, wing; e, male
genitalia; I, hypandrium (ventral); g, ovipositor.
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the full length of the segment and one dorsal cilium at the base. The preapical
dorsal bristle of the front tibia is about equal in development to the apical ventral
bristle. The front basitarsus is about two-fifths as long as the tibia and has three
Tong, black, evenly spaced cilia. The second tarsomere has one long black antero-
dorsal cilia (fig. 25b). Wings: Marked with brown at the apex, over the m cross-
vein and also with a subbasal spot as in figure 25d. The third costal section is
about six times longer than the fourth and the costal fringe extends nearly two-
thirds the distance between the apices of veins Ra., and R, 15 The r-m crossvein
is sitnated just beyond a level with the apex of vein R, and near the basal one-
fourth of cell 15t M., Abdomen: The first tergum is entirely yellow except for a
faint tinge of brown over the median portion. The second is yellow along the basal
one-third to one-half of the segment, brown on the posterior and extreme lateral
margins. The other terga are brown on the posterior and lateral margins and in
the medium portion. The coloring of the terga is somewhat variable; in some para-
type specimens the anterior border is entirely yellow. The genitalia are as shown
in figures 25e and 25f. They are very similar to those of paucipuncta. The shape
of the parameres and the apical ortion of the acdeagus are quite different and will
readily differentiate the two. As in paucipuncta, the apical three-fourths of the
parameres and the inner surface of the hypandrium just below the paramedian
spine (fig. 251) arc densely setose.

Y.ength: body. 4.0 mm; wings, 4.5 mm.

Female. Vitting the description of the male except for sexual characters. The
palpi lack the conspicuous clump of apical setae and the apical bristle is stronger
than in the male, about equal in size to the first oral bristle. The ovipositor is as in
figure 25g.

Length: hody, 4.2 mm; wings, 4.7 mm.

Holoiype male and allotype female, Kupaua Valley, Niu section, Oahu, 8007,
Avgust 21, 1965, C144.5A (FL. L. Carson}. Thirty paratypes, 25 males same date
as type. This species is in culture.

Type, allotype and some paratypes in the B. P. Bishop Museum. Remainder
of the paratypes in the collections of the U, 8. National Museum, British Museum
(Natural History), and the University of Hawaii.

Drosophila vesciseta n, sp. (Figs. 26a-d)

This species would run Lo ochracea Grimshaw because of the all rufous thorax;
the two, however, are not related. D. vesciseta is readily differentiated by the lack
of an isolated brown spot over the r-m crossvein and a different arrangement of
the wing markings as shown in figures 26b and 26f; by having the basal section of
vein Ry, shorter than the m crossv rather than distinctly longer; by the
mdlmenlarv preapical dorsal bristle of the front tibia (compare figures 26a and

25e); by the all black palpi; ornamentation of the front legs (fig. 26a) ; differences
in genilalia and other details.

Male. Head: Entirely pale colored, except for a tinge of brown on the upper
portion of the occiput. The front is golden yellow covered with silver-white
pruinosity as seen in direct lights. The genae, eye margins, and major portion of
the occiput are yellow; the face is white, faintly tinged with yellow. The clypeus
and rostrum are yellow. The labella and palpi are black, the latter are rather
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broad, about two times longer than wide. The [ace is rather flat, just slightly
raised down the median portion and as seen from lateral view is concave on the
lovver portion just before the epistomal margin. The second oral bristle is about
two-thirds as long as the first. The anterior reclinate bristle is one-half to three-
fifths as long as the proclinate and is situated distinctly above the latter. The
antennae are yellow, faintly tinged with brown. The arista has about ten dorsal
and three to four veniral rays, in addition to the small apical fork, the basal half
of the arista is yellow. Thorar: Entirely rfous. The lower humeral bristle is
sub-equal in length to the upper. The anlerior sternopleural brisile 1s three-fourths
1o four-fifths as long as the posterior bristle. The anterior dorsocentral bristle is
two-thirds to threefourths as long as the posterior and is situated approximately
opposite the second supraalars. The cntire thorax is rather densely yellowish
pollinose, the ground color is fainily subshining. Legs: Entircly yellow except
for a faint tinge of brovn on the apices of the tarsi. The front tibia has moderately
long dorsal cilia extending the entire length of the segment from the preapical
dorsal bristle to the base. The preapical dorsal bristle is rudimentary, barely
differentiated from the small setae of the tibia. The front basitarsus is about three-
fifths as long as the tibia and has a rather dense cluster of long black hairs situated
over the apical four-filths of the dorsal swface (fig. 26a). The other tarsomeres
are devoid of long setae. Wings: The brown spots are large and conspicuous,
The subbasal spot extends 10 the m crossveirn. The second spot on vein Ry, is
situated slightly before the middle of cell R; and is not in line with the spot over
the m crossvein. The spots at the apices of veins R,..; and M, ., [use together over
the apex of the wing (fig. 26b). The third costal section is approximately three
times longer than the fourth and the costal fringe extends three-fifths the distance
between the apices ol veins R.., and B,.;. The basal section of vein R, is
rather short, slightly less than the length of the m crossvein. Abdomen: Sub-

30mm

Tre. 2. Drosophiln vesciseta . sp. a, front leg: b, wing; c, male genitalia: d, ovipositor.
Drosophila ochracea Grimshaw: e, frong leg; , wing; g male genitalia; b, ovipositor.
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shining black at the apices of the terga, yellow on the anterior halves of the
segments except for brown to black coloration extending anteriorly over the
median portion of each tergum. The genitalia are as shown in figure 26c. The
aedeagus resembles that of hezachaetae Hardy and is probably a closely related
species.

Length: body, 3.75 Tam; wings, 4.0 mm.

Female. Fitting the description of the male except for sexual characters, The
ovipositor is as in figure 26d.

Holotype male, allotype female and two male paratypes from Keanae Valley,
Maui, 1500, July 21, 1965, collected on Clermontia, G134.1 (H. L. Carson). Also
three male and five female paratypes from Kolea Stream, Maui, 1600, August 30,
1967 (M. 8. Carsan).

Type and allotype in the B. P. Bishop Musewn. Paratypes in the collections of
the U S. National Museum. and the University of Hawaii,

Drosophila virgulata n. sp. (Figs. 27a-¢)

This species belongs in the lwwaiiensis complex and fits near conspicua Grim-
shaw from the Island of Hawail. It differs strikingly from this species by having
the wings pointed at the apices (fig. 27h); with a narrow brown band across the
wing at level with the m crossvein; the band is less than the width of cell Ry
(fig. 27b); by having the hrown mark in the middJe of cell R; not connected with
the subbasal brown mark in the wing, the front tibia ciliated to the base (fig. 27a);
two strong humeral bristles present; and the genitalia differ in the shapes of the
parameres and the aedeagus {(fig. 27d). D. conspicua has the wings rounded
apically: the band across the wing is broad, about two times the width of cell R,
and the mark in cell R, conmects with the subbasal mark over the r-m crossvein
(in the males’s; front tibia with dorsal ciliation on apical two-fifths,

Male. Head: Largely yellow, except for brownish red eyes, yellow-brown
vertex and upper occiput; front golden pollinose with a very faint tinge of brown
on inlerfrontalia. yellow along the orbits and down the middle. Clypeus, palpi
and mouthparts yellow. Labella fleshy. Mentum with scatlered setae over apical
hall. Apical bristle of palpus rather slender, equal 1o length of segment. First
anlennal segment yellow; second brown on dorsum; third yellow-brown, Arista
with eight dorsal and four ventral rays in addition to apical fork and with
scallered short setac an inner surface extending over about the apical two-thirds.
Anterior reclinate bristles about two-thivds as long as proclinates and situated
opposite the latter. First oral hristle strong, slightly longer than proclinate.
Thoraz: Mesonolum with three prominent brown vitlae extending the full
length. Disc of scutellum yellow-brown, margin and venter, also metanotum,
yellow. Pleura yellow except for large dark brown mark over upper mesopleuron
and for a small brown mark below wing base. Extreme base of halter brown,
remainder yellow. Anterior dorsocentral bristles opposite second supraalars.
Lower humeral brisile two-thirds to three-fourths as long as upper. Anterior
sternopleural brisile three-fourths as long as postevior. Legs: Yellow, except for
{aint tinge of brown on posteroapical portion of each hind femur, also the apical
tarsomeres ave brown. Front tibja with long dorsal cilia extending entire length of
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.76 mm

.38 mm

27¢

Fre. 27. Drosophila virgulata . sp.: a, front leg; b, wing; ¢, mesonotum; d, male genitalia;

e, ovipositor.
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segment and long dorsal cilia extend over [ivst three tarsomeres (fig. 27a).
Basitarsus three-fifths as long as the tibia. Wings: Predominantly subhyaline,
marked as in figure 27b. Third costal section slightly over four times longer than
fourth and costal fringe extends half the distance between apices of veins Reys
and R, _;. Crossvein r-m near basal fourth of cell 1st M.. Abdomen: Yellow tinged
with brown on first two segments, otherwise dark brown 1o black except for a
large yellow mark on anterolateral margins of each tergum. Gemitalia as in
figure 27d. The ninth tergum is setose over the entire surface, the ninth sternum
(hypandrium) is elongate about two times as long as wide. The parameres are
broad at the base, coming 1o a point at the apical end vith a short sensillum arising
from the apex, and densely setose on the apical one-third.

Tengih: body, 4.5 mm; wings, 5
cept for sexual differences, also the dark mark in
cell R; does not connect with the subbasal mark. Oviposilor prominent and straight
sided (fig. 27¢).

Length: body, 5.0 mn; wings, 5.7 mm.

Holotype male, allotype female and 14 paratypes, six males, cight females,
Waikamoi, Maui, September 22, 1966, J31Ct (J. P. Murphy). Also one female
specimen same locality, Augnst, 1958 (1D, . Hardy) which had been included
in the paratype sevies of D. disjuncta Hardy. One male and one female, same data
as type “I'; generation” are teneral. The last three specimens are not being desig-
nated as paratypes.

Type, allotype, and some paralypes in the B. P. Bishop Musewm. Remainder
of the paratypes in the collections of the U. S. National Museum, British Museum
(Natural History) and the University of Hawaii,

Ferngle. Similar o male ¢

Drosophila adiastola species group

This complex of speci
brown covered with numerous hyaline spots as in figures 28b, 29a, 30c, by having
the front basitarsus of the male flattened laterally (fig. 23a, Hardy. 1965:134),
and by having a prominent preapical poslerior bristle, which is typically much
stronger than the other bristles of the femur and which is usually curved, present
on the front femur of the male.

It is apparent that species of this complex breed in rotting roots, leaves and
bark of Clermontia, Cyanea, and probably ather Lobeliaceae. They are readily
attracted to yeasts cultured from rotting Lobeliads.

This complex includes adi A bilis, peniculipedes and at least three
new species.

is characterized by having the wings predominantly

Key to adiastola species group

1 Cell R, with hyaline marks beyond base as in Figures 28b, 294, and
30c. At least face, palpi and mouthparts and usually legs yellow ... 2
Anterior margin of wing entirely brown except for a spot in the base
of cell R, and one at base of second costal cell (fig. 9b, Hardy, 1966:
216). Entire body and appendages almost entirely dark brown to
black. ... Maui, Molokai ... spectabilis 1ardy
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2(1) FEntire wing marked with dark brown and hyaline spots as in fig-
ures 28b and 30¢
Basal three-filths of wing hyaline with faint brownish yellow mark-
ings (lig. 29a) Tiawaii ochrobasis 1. sp.
3{2)  Mesonotum with a broad median vitla exlending the entire lenglh.
Kace entirely vellow to while
Median brown viita not extending beyond suture in male, amerlm
portion of mesonotum yellow. Sides of face black along eye margins
in both sexes and eye orbits brown to black over the front. Mentum
setosc almost 1o its base (fig. 30a). Wings, as in figute 30c and 30d.
Hawaii n. sp.
Mesonolum with four yellow vittae, a narrow brown vitta extends
down cach dorsocentral line (fig. 28g). Front predominantly yellow.
Wings as in figure 28b
Mesonotum brown with two yellow, white pollinose vittae. No
brown vitta down the dorsocentral line. Front brown. Wings as in
figure 162b (Hardy. 1965:409) .. - Maui ........ peniculipedis Hardy
5(4)  Mentum sctose almost to its base (fig. 28a). Cell R, of male with a
single hiyaline spot (about as wide as length of m crossvein) which
extends across wing into cell 1st M, and with a large sub-apical
hyaline spot in cell R, which continues across wing into 2nd M,
(fig. 28h) Molokai cilifera n. sp.
Mentum setose only noar the apex (fig. 28f). Two hyaline spots
near base of R,: or if a small hrown spot dividing the spot is absent,
the hyaline mark measures two times the length of m crossvein. ...
. Maui, Lanai .. adiastola Hardy

Drosophila cilifera n. sp. (Figs. 28a-e)

This species fits near «diastola and has been confused in this concept. Tt is dif-
ferentiated by having the mentum densely setose almost to its base (fig. 28a) and
by the differences in wing markings as shown in figure 28b cornpared to figure
b (Hardy. 1965:134); the presence of a single comparatively narrow hyaline
spot near the hase of cell Ry. only tveo distinct spots in cell 1st M. and the presence
of a large preapical hyaline spot in cell R, and the lack of a distinet hiyaline spot
on the apex of cell R, will differentiate cilifere. In adiastola the mentum is setose
only near the apex (fig. 28f); cell R, has two hyaline spots near the base, four in
some specimens, a single long spot which is two times longer than the length of
the wm crossvein. also three or four hyaline spols in cell 15t My, no preapical spot
in cell By and a prominent apical spol in cell R;.

Male. Head: The front is yellow on the lower portion, yellow-hrown ahove a
level with the proclinate bristles, the vertex and upper occiput are brown, the
lower portion of the occiput, the genae, clypeus. palpi and mouthparts are pale
yellow. The face is white, tinged with yellow. The face is almost flat, just very
slightly raised in the upper median portion, the ouiside surface of each palpus is
densely covered with short black setae; the apical bristle is very short, scarcely
differentiated from the setae. The cilia on the mentum are as in figure 28a. No
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28¢

2.0mm

2.0mm
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strong oral bristles are present, the strongest is approximately equal in size to the
rterior reclinate brisile, two rows of setae are present on the upper portion of the
oral margin. The anterior reclinate bristle is about half to three-fifths as long as
the proclinate and is situated slightly above the latter. The antennae ave yellow.
‘The arista has about eight dorsal and three ventral rays in addition to the apical
fork. Tust a fesy short inconspicuous setae are present on the inner surface of the
arista at about the apical fourth. Thoraz: Fitting the descriplion of ediastola.
With four distinet yellow vittae extending down the mesonotum, separated by

28h

b, wing of male: ¢, wing of lemale;
+ 1, mouthparts; g, mesorotum; b, wing of

Fro. 28, Drosophila cilifera . sp.: a, mouthpar
genitalia; e, ovipositor. Drosophiila adiastole Havdy
female: i, male genitalia,
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a thin brown line extending down each dorsocentral row. With the propleura
and the sternopleura yellow except for a brown to black spot on the anterior
margin of the latter and with the mesopleura, pteropleura and metapleura
largely brown 1o black, The metanotum is reddish brown in the median portion,
yellow on the sides. Leg: All yellow with a fainl tinge of brown before the
apices of the tibise. The structural details of the front legs appear to be identi-
cal to those of ediastola. We are unable to find any differences. Wings: Almost
entively brown with large hyaline markings as in ligure 28b. Abdomen: Pre-
dominandy black marked with yellow on the sides of the lerga. The yellow
markings are mere conspicuous on the basal and apical segments. The genitalia
ave as shown in figure 28d, They ave almost indistinguishable from those of
adiastola (fig. 281). The overall shape of the acdeagus and elongate busal apodeme
of the aedeagus are characteristic of the adiastola group.

Tength: body and wings, 4.6 mm.

Female. Similar in most respects to the male except for sexual characters, the
apical bristle on the palpus is slighily better developed. however, and the wing
markings ave quite different. The latter are quite similar to adiastola. Cormpare
figures 28¢ and 28h. The females of the two species are readily differentiated by
the conspicuously setose mentum as described under the male. The ovipositor is
as in figure 28e,

Holotype male, Kawela intake, Molokai, 36007, November 17, 1964, (E. T.
Spieth). Allotype female Keahiakalio, Molokai, 2800/, July 15, 1963 (D. E.
Hardy). Two male paratypes. one saume as allotype, the other south of Hanalilo-
1ile. Molokai, March 3, 1966, G31C1 (J. P. Murphy).

Type and allotype in the B, P. Bishop Museum. Paratypes in the collections of
the T. S. National Museum and the Universily of Hawaii.

Drosophila ochrobasis n. sp. (Figs. 20a-d)

This species appears most closely related 1o setosimentim but the striking dif-
ferences in wing markings (figs. 29a and 30¢) will readily differentiate these.
Also, ochrobasis differs as noted in the following discussion.

Male. Fitting the description of seiosimentum cxcept that the eve margins are
blackened on the upper orbits, the lower portion of the front is yellow, very faintly
tinged with brown on the sides and the eye margins on the sides of the face are
yellow. The markings of the thorax are very similar in the two differing mainly
by having the large dark brown spot extending over the posterodorsal portion of
each sternopleuron of ochrobasis. covering the area occupied by and behind the
sternopleural bristles. The sternopleura are yellow except for a very narrow
brown mark along the posterior margins, The legs of ackrobasis are predominant-
Iy yellow, tinged with hrown, distinetly lighter in color than in sefosimentum.
Approximately the hasal three-fifths of the wing is predominantly pale with faint
transverse streaks of brown through the basal portion of cell R;, through cell 1st
M. and through cell M, (fig. 29a). The apical two-thirds of the wing is predomi-
nantly dark brown with a large hyaline spot at the apex of cell 15t M, and with
the hiyaline spot at the apex of cell R, continuous with a band extending across
cells R; and R.. Cell 2ud M, is entirely brown, the apices of cells R, and R, are
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3emm
Tic. 29. Drosophila ochrobasis n. sp.: a, wing of male; b, wing of female; ¢, male genitalia;
4, ovipositor.

hyaline. The other details are as in setosimentumn. Genitalia are as in figure 29c.
They are very similar to those of sefosimentum.

Length: body and wings, 4.6 mm.

Female. Very similar 1o the female of setosimentum. Can be distinguished by
the slight differences in the wing markings (compare figs. 29b and 30d). The
ovipositer is as In figure 29d.

Length: same as in male.

Holotvpe male, Puu Tluale 550, collected by sweeping in a large lava tube,
June 13, 1966 (W. B. Ieed). Allotype femuale, Kipuka No. 9, Saddle Road, Ha-
waii. December 28, 1967, 1.22G4 (I, L. Carson). Paratypes from samc locality
as alloty pe collected by H. L. Carson, M. P. Kambysellis and C. Kanapi.

Drosophila setosimentum 1, sp. (Figs. 30a-f)

This specics is readily dilfeventiated from other members of the adiastola com-
plex by having the median brown fascia on the mesonotum abbreviated, not ex-
tending antevior 1o the suture so that the anterior portion of the mesonotum is
entirely vellow; also by having the sides of the face black along the eye margins
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Fie. 3. Drosophila setosimentum n. sp.: a, head; b, mesonotum; ¢, wisg of male; d, wing of
female: ¢, male genitalia; £, ovipositor,

and the lower lateral margins of the front and the eye orbits dark brown to black.
The brown to black front legs and tarsi, the prominent median portion of the
face, and the presence of a grey pollinose vitla down the middle of the mesonotum
and the distinclive wing markings will differentiate this species,

Male. Head: The front is yellow in the anteromedian portion, apaque brown
above. The sides of the front including the eye orbits are opaque brown, blackish
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in ground color, Discoloration continues on to the extreme lateral margins of the
face near the eye. The face is white, the median portion is conspicuously gibose.
The prominent carina down the middle of the face extending hetween the
bases of the antennae is very distinctive of this species. The lower lateral margins
of the face are rather prominent and bear two rows of short bristle-like setac on
the upper portion of Lhe oral margin (fig. 30a). The cyes are truncate on lower
margin. The palpi are densely bluck setose on the outer surfaces, the apical
bristle is minute, scarcely two limes larger than the setae, The mentum is densely
setose over most of its length, similar to that of cilifera. The fivst antennal segment
is yellow. the second is yellow on the ventral portion, brown on the dorsum. the
third segment is hrovm, tinged faintly svith yellow in ground color. The arista has
ahout eight dorsal and three ventral rays in addition to the apical fork. The
anterior reclinate bristle is scarcely over half as long as the proclinate and
is situated just slightly above the latter. Head shaped as in figure 30a, me-
dian portion of front rather densely white pollinose as seen in indirect light.
Thoraz: Scutellum brown to black except for a thin line of yellow on cach side
which is contimuous with the yellow band extending down each side of the meso-
notum. The pleura are yellow except for a permanent brown to black spot cover-
ing most of the mesopleuron and extending te the upper portion of the ptero-
pleuron, The metanotum is yellow except for a faint tinge of brown on the median
portion. Legs: The front pair are predominantly brown to black, faintly tinged
with yellow in the ground color. The tarsi of all the legs are brown to black, the
coxae, femora and tibiae of the middle and hind legs are yellow, faintly tinged
with brown on the femora. The modifications of the front legs are similar to those
of adiastola. T see no structural differences. The tarsi and the tibiae are dis-
tinctly flattened on the posterior surfaces. The basitarsus has a row of seven or
eight erect anterior cili

cilia extending the full length of the tarsomere and also a
Tess conspicuous row of five to six shorler anterodorsal cilia down the subsegment.
"The preapical posterior bristle of the front tibia is curved, and distinctly stronger
than the posterodorsal bristles. Wings: Marked as in figure 30c. Abdomen:
Predominantly dark brown to black, tinged with yellow down the median portion
of the dorsum and on the sides of the posterior segments. The genitalia ave as in
figure 30e. They are chavacteristic of the adiastola group, the basal apodeme of
the aedeagus is elongate, the parameres ave narrow with a fine apical sensillum.

Length: body, 5.0 mm; wings, 4.7 mm.

Female. Fitting the characteristics of the male except for sexual characters and
except for differences in wing markings. The wing markings ave as in figure 30d.
The ovipositor is as in figure 30E.

Holotype male, and allotype female from Awini Camp, Kohala Mountains,
Hawaii, 20007 (?), Aungust 2, 1966, J17 (J. K. Fujii). Paratypes, approximately
75 specimens, predominantly males, same data as type. It should be noted these
were collected fecding on the rotting bark of a lurge Clermontia bush. (Collected
by K. Y. Kaneshiro, J. K. Fujii, and D. E. Hardy). Also about 25 paratypes, both
sexes represented, from the following localities on the island of Hawaii: Puu
Laa laau, Kohala Mountiains, 33504000, August 29, 1966 (J. K. Fujii and K. Y.
Kaneshiro) ; Upper Olaa Forest, Hawaii, August 1952-February 1966 (K. Y.
Kaneshiro, D. E. Hardy and W. B. Heed) ; Olaa Forest Reserve, 37757, September
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3, 1965 (F. Kamiya); Kilauea Ranger Station, July 15, 1965 (L. IL Throck-
morton and R. M. Brown).

Type. allotype and a series of pavatypes i the B. P. Bishep Museum. Re-
mainder of the paratypes in the collections of the U. S. National Museum, British
Museum (Natural History) and the University of Hawaii,

Drosophila semifuscata complex of species

The species of this complex are characterized by having ihe entire wing in-
fuscated but with the anterior margin brown, with this marking occupying
most of the cell R, extending around the wing apex and in most species extend-
ing into cell R; and over the m crossvein. These are moderately dull colored
species, with the thorax reddish brown to black in ground color, densely grey
pollinose; not polished black and not with brown vittae on a yellow background.

Most of the specimens of this complex have been collected only by using visual
techniques. They are extremely cryptic and difficult to see, we have rarely col-
lected specimens by netting and to date have found no attractant which will lure
them. No host information has been obtained and we have no idea where they
breed. They are collected by looking for them on the undersides of overhanging
(usually vertical) limbs. D. aethostoma n. sp. has been collected on Clermontia,
but has not been reared from this host. D. acanthostoma has been collected hiding
in crevices in the bark of Myrica faya trees. D. anoplosioma specimens have been
collected on the bark of Myoporum sandwickhensis tree.

Key to the semifuscata species group

1 Male with an elongate forked projection on the apex of the labellum
(fig. 32a). Front basitarsus flattened laterally, densely setose on
inner surfaces. Posterior median portion of mesonotum covered with
long hair. Anterior dorsocentral bristle small, about one-fourth the
size of, and situaled just slightly in front of the posterior bristle,
two-thirds the distance from the second supraalar bristle to the first
postalar. Lower humeral bristle weak
. Kauai 1. $p.
Not as above 2
2{(1) Tabellum with three large black incurved spine-like bristles on upper
cdge (fig. 31a), Oral bristles small, seta-like ...
Hawaii n. sp.
L.abellum lacking bristles or curved spines. Oral bristles well de-
veloped S - . 3
3(2)  Thorax, abdomen, coxae, femora all black in groumd color ...
.. Maui anopl n. sp.
Mesonotum reddish brown, pleura rufous, tinged with brown. Legs
rufous, abdomen predominantly yellow ........ Maui .... semifuscata Hardy

Drosophila acanthostema 1, sp. (Figs. 31a-d)

This species is differentiated from other members of this complex by having
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three large black incurved spine-like bristles on the upper edge of the labellum
of the male (fig. 31a). And by having the oral bristles of the male small, seta-like.
‘We are unable 1o differentiate the females from those of anoplostoma n. sp.
Moale. An almost entirely black species. Head: Black in ground color, colored
with grey-brown pollen on the fronl, grey pollinose on the face, upper occiput
and vertex; with a faint tinge of yellow on the lower eye orbits and in the upper
antennal furrows. The clypeus is yellow on the lewer lateral margins and is
otherwise black, it is comparatively narrow. The palpi are brown. The mouth-
parts cluding the mentum are shining black, tinged with rufous. Tn some para-
type specimens, the mentum is yellow, tinged svith brown, The mentum is bare
cxcept for about four scattered pale hairs just before the apex. The labellum has
three strong spine-like bristles near the upper margin and the dorsal edge is

e

\; ‘:
\—/ 3ic

16, 3L, Drosophila acanthostoma n. sp: o, mouthparts and palpus; b, front leg; ¢, male
genitalia: d, ovipositor
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heavily sclerotized (fiig. 31a). Kach palpus is strongly expanded on the apical
, scarcely over one-half louger than yride, and with
a small apical bristle which is about equal in size to the setae on the lower occiput
and one small preapical bristle. the palpus is rather densely setose. The oral vi-
brissae are all about equal in size, no skrong bristles are present on the upper
portion. In a few paratypes, one or two of the uppermost setae of the vibrissal row
are slightly stronger than the others but they are still small compared to the
normal. The anterior reclinate bristle is three-fourths to four-fifths as long as
the proclinate and is situated opposite the laller. The antennae are black, covered
with grey pollen and pubescense. The arista has five or six dorsal and two or three
ventral rays in addilion to the apical fork. 7orgz: Shining black in ground color,
rather densely grey pollinose. No vittae or markings are sent ou the meso-
notum, the lower humeral bristle is approximately three-fourths as long as the
upper. The anterior dorsocentral bristles are approximately three-lourths as long
as the posterior bristles and are situated opposite the second supraalars. The
halteres are yellow. Legs: The coxae and femora are brown o black, tinged with
vellow in the ground color and with the apices of the femora yellow. The tibiae
and tarsi are yellow, the front tibia is not ornate although the outside surface is
densely covered with short ercct setac. The preapical dorsal bristle is approxi-
mately equal in size to the apical ventral bristle. The front basitarsus is just
slightly over half as long as the tibia and the entire dorsal surface is densely
covered with moderately long bla ilia. The second tarsomere has five long
black cilia and the third has two (fig. 31b). Wings: Very similar to those of
aethostoma except that the brown marking on the anterior portion of the wing
is much more complete and extends to cell R, and is conlinuous over the r-m and
m. crossveins. Abdomen: Fntirely shining black in ground color, rather densely
brownish grey pollinose. The genilalia are as in figure 31c. The basal apodeme
of the aedeagus is clongate and almost rectangular in shape. The parameres are
rounded at the apex and each has a moderately long dorsoapical sensillum.

Length: body, 4.0 mrm.; wings, 4.3 mum.

Female. Fitting the description of the male except for sexual characters, also
two prominent bristles are present in the upper portion of the vibrissal row. The
palpi are normal in shape, not enlarged apically and one rather strong apical
bristle is present, thi:
of the front. The oviposiior is as in figure 31d.

Length: body and wings, 4.5-4.75 mm.

I[Tolotype male, Forest above Paauilo, Hawaii, 3200°, August 24, 1965, collected
on teunk of Myrica faya (K. Y. Kaneshiro). Allotype female, same data as type,
August 25, 1965, G6.1 (K. Y. Kaneshiro). Forly-five paratypes, 28 males, 17
females, predominantly same data as type (K. Y. Kaneshiro, J. K. Fujii and D.
Hardy). Some specimens have been collected at Bird Park, Kilauca, Hawaii,
July 17-18, 1964—~August 5, 1965 (I.. I1. Throckmorton and K. Y. Kaneshiro).

This species also is apparent]y present on Maui. Three male specimens are on
hand from Auwahi, Maii, 30007, Tune 17, 1965 Aungust 27, 1965 (D. E. Hardy
and K. Y. Kaneshiro) collected in the same habitat as specimens D. anoplostoma
n. sp. These three specimens are not being designated as paratypes.

Type, allotype, and a serics of paratypes in the B, P. Bishop Museum. The re-

portion and almost truncat

approximately cqual in size to the lower reclinate bristles
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mainder of the paratypes in the collections of the U. S. National Museum, British
Museum (Natural History) and the University of Hawali.

Drosophila aethostoma n. sp. (Figs. 32a-f)

This species is readily differentiated from others which have the anterior por-
tion of the wing brown, by the elongate forked projection from the apex of the
Jabellum in the male (fig. 32a), by the [lattened front basitarsi of the male, by
having the posteromedian portion of the mesonotum covered with moderately
Iong hair, rather than short setae; the anterodorsal bristles are small, about one-
fourth the size of the posterior bristles and situated just slightly in front of the
latter, two-thirds the distance from the second supraalar bristle to the first post-
alar; and by the weak lower humeral bristles, as well as in other details.

Because of the long extension from the labellum and the small anterodorsal
bristles on the mesonotum, this species would resemble adventitia Hardy, from
Kauai, but the development on the labellum, and the modilications of the legs
and wing markings are very different, D. adventitia has the wings faintly but
completely infuscated; the process on the labellum is not forked (figure 24a,
Hardy, 1965:137) ; the front basitarsi ave not llaltened and cach has three promi-
nent anterior cilia at apical third of tarsomere.

Male. Head: The front is brown to black, rather densely grey pollinose. The
lower margin of the front and the eye orbits below the proclinate bristles are
vellow. tinged with brown. The upper interfrontal areas, the vertex, and the
upper half of the occiput are black, densely grey pollinose. The lower portion of
the occiput is yellow-brown in ground color. covered with grey pollen. The genae
are extremely narrow. The space hetween the eye margin and the vibrissal row is
scarcely more than the width of one row ol eye facets, except on the hind portion
of the gena (fig. 32b). The lower margin of the cye is rather truncate (fig. 32b).
The oral vibrissae are very weak, setae-like on the upper portion, and become
stronger as the row procedes posteriorly towards the genal bristles. The face is
mostly yellow-brown, tinged with black and is densely covered with grey pollen.
A small keel extends down. the median portion almost three-fourths its length.
The lower portion is flat, The third antennal segment is black, the second is brown
to black on the dorsal portion, yellow bclnw The first segment is yellow,
tinged lightly with brown. The third segment is comparatively short and thick,
cely one-fourth to one-third longer than wide. The arista has six dorsal and
three ventral rays in addition to the apical fork. The clypeus is brown to black
and appears to be poorly developed compared to other species. Tt is inconspicuous,
dillicult to see without clearing the mouthparts. The palpi are yellow, tinged
faintly with brown and the mouthparts are yellow. except for a brown to black
tinge on the apical portion of the mentum. The mentum is polished, devoid of
sctae except just before the apex. The apical portion of each labellum is extended
into a forked projection which bears spines and projections at the tips of these
arms. as in figure 32a. The anterior reclinate bristle js about two-thirds as long
as the proclinate and is sitnated just slightly above the latter. One prominent
apical bristle on each palpus about equal in length to proclinate bristles of the
front, also a secondary, rather prominent brisle is situated just before the apex on
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320 \E ,_-{98mm

T

F16. 32, Drosophila acthostoma n,
genitalia; {, ovipositor.

+ . mouthparts; b, head; ¢, frout leg; d, wing; ¢, male



Hardy and Kanesihiro: New Hewaiian Drosophila 249

the outside surface. This is equal in size to the lower proclinate bristles. Thoraz:
Predominantly brown to black in ground color, rather densely grey pollinose on
the sides and anterior margin of the mesonotum, the pleura and over the me-
tanotum, With the grey pollen extending down the median portion, fading into
the brown potlinesity just beyond the sutare; with the pollen extending from the
sides along the margins of the suture and with a grey longitudinal vitta down each
side the entire length of the mesonotum in line with the dorsocentral bristles. The
scutellum is black, lightly grey pollinose on the disc, vellow on the margins. The
pleura are brown to black except for a band of yellow extending along the lower
margin of each mesopleuron, over the median portion of the pleropleuron to the
posterior spiracle. The spiracle is yellow. The halteres are yellow, tinged faintly
with brown at their bases. The lateral margins are yellow from the humerus
across the notopleuron. The median portion of the mesonotum is distinctly
fMattened, in most specimens slightly depressed in the middle; the posteromedian
portion is densely haired. these hairs are approximately equal in length to the
anterior dorsocentral bristles. The anterior dorsocentral bristles are about one-
third as long as the posterior bristles and are siluated just slightly in front of the
latter, about two-thirds the distance from the second supraalar bristles to the first
postalar bristle. The space between the dorsocentral bristles is equal to approxi-
mately the distance hetween two rows of acrostichal setae. The lower humeral
bristle is poorly developed, in the type. it is one-third to one-fourth as long as the
upper bristle and approximately two times longer than the other setac on the
humerus. In some of the paratypes. the lower brisUe is so tiny that it cannot he
differentiated from the setae. Legs: The coxae and femora are predominantly
brown to black. tinged with rufous and with the apices of the femara yellow. The
iibiae are yellow, the [ront taxsi arc brown, tinged lightly with yellow, and other
tarsi are yellow, tinged faintly with brown. The front tibia is lightly arcuate on
the inner surface. It is devoid of long cilia but the posterior surface is densely
cov (‘rvd with short erecl yellow setae. The preapical dorsal bristle is about equal
in 10 the venlral apical bristle. The front basitarsi are rather elongate and
are <ll(mg,l) flattened laterally, they are three-fourths as long and equal in width
to the tibia. The inner surface of each basitarsus is very densely covered with
erect setae which are equal in width or slightly longer than the width of the seg-
emnt. The posterior surface is also densely covered with short erect setae. The
basilarsus also has ahout five or six dorsal cilia on the apical portion ol the
tarsomere. A pair each of moderately long black ¢ilia are present on tarsomeres
2-4 (fig. 32¢). Wings: Entirely infuscated hut distinctly brown on the anterior
margin through about the middle of cell R, and around the apex of the wing,
also brown over the m and the r-m cro: 7. 32d). The third costal section
is almost live times longer than the fourth. and the costal fringe ends at about
two-filths the distance between the apices of veins R... and R.4.. The r-m cross-
situated just slightly beyond a level with the end of vein R, and the basal
section of vein R, _ is about equal in length to the m crossvein. Abdomen: En-
tirely black covered with grey-brown pollen and with a narrow grey-white band
on the posterior cdge of each tergum. The genitalia are as shown in figive 32e.
Aedeagus clongate with a broad but shortened basal apodeme. Paramercs with
dorsoapical sensilla arising [rom a slight protrusion of the dorsoapical portion.
Lengih: body, 3.2 mm.; wings, 3.75 mm.

eins (ff
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Female: Fitting the general description of the male, the oral vibrissae are, hovw-
ever, well developed; the second bristle is strong, equal in size to the proclinate
bristles of the front. Also, the genae are not strongly narrowed as in the male. In
the front median portion the distance from the eye margin to the vibrissal row
would equal three to four rows of eye facets. The lower humeral bristle is also
moderately developed, about half as long as the upper bristle, The ovipositor is as
in figure 32,

Holotype male and allotype female, Alakai Swamp, Kauai, 4000, June 92,
1966, G84B, collected on limbs of Clermontia (K. Y. Kaneshire}. Tweuty-two
paratypes, 18 males and four females from the following localities in the Kokee
region of Kauai: same data as type; Koaie-Waialae, 41257, July 2{ and July 19,
19 GB83B. yeared from Clermontia steins (D. E. Hardy, K. Y. Kaneshiro);
Alakai Trail. June 1964 (I.. 11, Throckmorton ).

Type. allotype and a series of paratypes in the B. P. Bishop Museum. The re.
mainder of the paratypes in the U. S. National Museum, British Museum
(Natural History) and the University of Hawaii collection.

Drosaphila anoplostema n. sp. (Figs. 33a-c)

This species is obviously very close to semifuscata Hardy and the only differ-
ences we find is in body and leg coloration. D, anoplostoma is almost entirely
black. The eutire thorax is black in ground color, rather densely covered with
grey pollen. In semifuscata the mesonotum is browi, tinged with yellow and the
pleura are yellow, very faintly tinged with brown. The legs of anoplostoma are
black except for the yellow tarsi and the yellow apices of the tibiae and femora
and for a faint tinge of brown in the ground color of the tibiac. Tn semifuscata, the
legs are entirely yellow. The ornamentation of the front basitarsi is as in semi-
fuscata and as in figure 33a. The face is e tirely black, in semifuscata the median
portion of the face is yellow, tinged with brown. The palpi are brown, it semi.
Juscata they are yellow. The mou Uiparts are dark brown 1o black. tinged with
yellow. In semifuscata they are yellow, tinged with brown, The mouthparts of
anoplostorna are as in figure 33b. The male genitalia are us in figare 3¢, The
abdowen of wnoplostoma is entirely black, covered with grey pollen. Tn semi.
fuscata the abdomen is predominantly vellow discolored with brown af the apices
of the segments.

Length: body. 3.6 mm.; wings, 3.9 mm,

Female. Fitting the description of the male cxcept for sexnal characters. Also
tw strong bristles are developed on the upper portion of each vibrissal row. These
are almost equal in size to the lower huneral hristle.

Length: body, 3.8 mm.; wings. 4.2 mm,

Type male from Auwahi, Maui, 3700’, July 25, 1966, 110G (H. I.. Carson}.

" Allotype female same locality as type. June 18, 1065 (K. Y Kaneshiro). Six
pa es all males. all same data as type and allotype, this series was collected
on the limbs of Myoporum trees and on sodom apple bushes,

Type and allotype in the B. I’ Bishop Museum. Paratypes in the collections of
the 11 8. National Museum. British Museum (Natural History) and the Univer-
sity of Hawaii,
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Drosophila halealalae complex

Species of this group are characterized by having the body brown to black, the
apices of the wing marked with brown, the apex of the scutchum usually with
a yellow--white spot, the labellum of the male with a black rim and the legs lack-
ing ornamentation. Also, a striking characteristic of the haleakalae-fungicola-
polita complex of species is the presence of a rather dense clump of thick bristle-
like setac on each posterolateral corner of the mesonotum (fig. 34a) between the
postalar bristles.

Members of this complex are apparently all fungivores.

Drosophila incitiata n. sp. (Figs. 34a-c)

This species appears to fit nearest to venusta Hardy, but runs imperfectly past

Fic. 33, Drosophila anoplostame n. sp.; a, front Jeg; b, muouthparts:

. male genitalia.
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couplet 80 (Hardy, 1965:93) since the sternopleura are chiefly black, not yello,
ele. The prominent dark brown spot occupying the apical third of the wing, the
presence of only one humeral bristle and the elongate front basitarsi are very
similar to venusta. D. inciliata differs by having the upper two-thirds of the front
black, not yellow, the sternopleura and hypoplenra dark brown to bl
thmes tinged with yellow; the sculellum not entirely black (in some specimens
with a faint tinge of yellow on the apex}, lacking a conspicuous yellow spot at
the apex, mesonotum polished black, not brown. Also the brown marking on the
m crossvein is very slight, not pronounced as in venusta and not extending along
vein M, .,

76mm

34d

Fio. 3% Drosophila incilietz n. sp.: a, hind corner of mesootum: b, wing of wiale; «, wing of
female; d, raale genitalia; e, ovipositor.
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Male. Head: The upper two-thirds of the front is polished black. The vertex
and upper three-{ifths of the occiput are black. The lower one-third of the face,
the parafacilia, genae, lower two-fifths of occiput, clypeus, palpi, mouthparts and
the antennae are yellow. The face js while, tinged faintly with yellow. The latter
is almost flat, just slightly raised in the upper median portion. The apical bristle
on the palpus is about equal in length to the bristles on the upper part of the
vibrissal row. A short bristle is also present on each palpus just before the apex
on the outside surface and scattered black setac are present around the apex and
on the apical half of the outside surface. The mentum is bare except for four pale
hairs in the middle just before the apex and for two ycHow-brown setae on each
side. The two uppermost bristles of the vibrissal row are rather well-developed,
about equal in length to the anterior reclinate bristles of the front. Tn addtion to
the bristles, two irregular rows of setae are present on the upper sides of the oral
margin, The anterior reclinate bristles are about two-thirds as long as the pro-
clinates and are situated distinctly above the latler. The second antennal seg-
ment has two prominent dovsal bristles. these are equal in size to the anterior
reclinales. The arista has approximately nine dorsal and three ventral rays in
addition to the apical fork. The inner surface of the arista is setose over most of
its length, Only the basal one-third to one-fourth is bare. Thorax: Entirvely shin-
ing black. grey pubescent on the sides, over the scutcllum and the hind margin
of the mesonotum and the metanotum, The apex of the scutellum is very faintly
tinged with ved, In some paratypes, the sternopleura are rufous, tinged with
brown to black. In some the scutellum is entirely black, in others a small but dis-
tinct rufous spot is present at the apex. Only one humeral bristle is present. This
is equal in size to the presutural and approximately equal to the anterior dorso-
centrals. The anterior sternopleural bristle is about one-third as long as the pos-
terior bristle. The anterior dorsocentrals are situated just slightly behind a
line drawn between the first supraalars. The halteres are pale yellow. Legs:
FEntively yellow, lacking ornamentation. The front basitarsus is slender, almost
four-filths as long as the tibla. The preapical dorsal bristle of the front tibia is
just slightly larger than the apical ventral bristle. Wings: A dark brown mark
exlends over the apical third and the m crossvein is narrowly marked with
brown (fig. 34b), the wing is otherwise lightly infuscated. The third costal
section is four times longer than the fourth and the costal fringe extends half of
the distance between the apices of veins Ry, and Ryy,. The r-m crossvein is
situated near the basal one-third of cell st M.. Abdomen: Polished black, grey-
brown pollinose over the first tergum and over the median portion of the second.
The genitalia are as in [igure 34d. The anal plates are atlached to the ninth tergum
at the anterior portion, and are poinied at the ventral portion where they are
covered with short sctae. The aedeagus has no preapical protuberence as in most
of the picture-winged species.

Length: body, 4.0 mm; wings, 4.3 mm. The male paratypes range from 4.0 mm
for the body and 4.4 mm for the wing, up to 4.5 ram for the hody and 5.0 mm for
the wing,

Female. Fitting the description of the male in most respects. Differing by having
the sides of the clypeus, the apices of the palpi and the third antennal scgment
brown, the apical wing marking smaller, occupying only about the apical one-
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sixth of the wing and the brown marking over the m crossvein very prominent,
well developed, forming a brown streak of brown which extends into the median
portion of cell R, (fig. 34c). The ovipositor blades are as in figure 34e.

Length: body. 5.2 m; wings, 5.8 mm. The female paratypes range from the
size of the allotype down to 4.0 mm for the body and 4.5 ram for the wing.

Holotype male, Waikamoi, Maui, 400", July 23,1963 (D. E. Hardy). Allotype
female same data as type, July 8, 1965 (K. Y. Kaneshiro). Thirteen paratypes,
8 males, 5 females, same localily as t; collected July 1964—October 1965
(L. H.Throckmorton, J. . Murphy, D. F. Hardy, H. L. Caxson and H. T, Spieth).
T'ype and allotype in the B. P, Bishop Muscum, paratypes in the collections of
the U. S. National Museum, British Muscum (Natural History) and the Univer-
sity of Havwail.

Miscellaneous Species
Drosophila hamifera n. sp. (Figs. 35a-h)

This species obviously fits very close to D. (Hypenomyia) varipennis (Grim-
shaw) and it would appear that Grimshaw was possibly correct in setting Fly-
penomyia as a distinet genus. In light of Lhe extraordinary range of divergence of
morpbological characters found in the Hawaiian species, however, we feel that it
is best to treat this, at least temporarily, as nothing more than another umusual
species group of Drosophila. D. hamifera will not run to Hypenomyia in the
present key (Hardy, 1965:31) since the key character used was the clumping of
the oral bristles in two distinct rows and kamifere has only one row of oral
bristles. It does have in common swith varipennis the very strange development of
the front tibia of the male (fig. 35¢c). the predominantly brown wings, with
marked sexual dimorphism, and the unusual spade-like development of the male
aedeagus (fig. 35g). In the key (lardy, 1965:83) this species would run to
couplet 34 and could be included by modifying this couplet to read as follows:

34(31) Wing predominantly brovn. with numerous hyaline spots (Hardy,
1965, figs. 23b and 126b) or with the costa strongly arched and with
transverse hyaline marks across the wing (fig. 35e) in the male and
the female wings almost entirely pale brown (fig. 35d). Front
basitarsus of male flatiened laterally (fig. 35b) .
‘Wings predominantly hyaline, etc. _— former couplet

35(34) Wings irregnladly spotted (figs. 28b, 204 and 30¢), costa not arched.
Front tibia without strong dorsal hook, Oral bristles poorly developed

liastola complex of specics

35
33

(Refer to treatment of this group. )
Wings of male with transverse hyalinc bands and with the costa
strongly avched (fig. 35e). in the female almost entirely pale brown
(fig. 35d). Front tibia of male with a strong dorsal hook (fig. 35c).
Three strong, equal-sized oral bristles (fig. 35a) ... Mau
hamifera n. sp.

D. hamifera is readily differentiated from varipennis by having only three
strong bristles in a single row on each side of the oral margin (fig. 35a) rather
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than having a dense clump of bristles arranged in two rows on each side; by
having the costal margin strongly arched and with hyaline streaks extending
transversely across the wing from the costal margin (fig. 35¢). Rather than
having the anterior portion of the wing entirely brown and with a longitudinal
streak, hyaline mark and a few scattered spots through cell R; as in figare 217
(Hardy, 1965:524). Also the face ol hamifera is principally brown to black
whereas thal of varipennis is entircly yellow, the third antennal segment is en-
tirely brown to black in harifera and is yellosw in varipennis. The species also
differ in other details.

Male. Head: The lower half of the front is yellow, the eye orbils above the
veclinate bristles is brown to black in ground color, covered with grey pollen.
The upper interfrontal areas arc golden brown. The ocellar triangle is black
covered with light grey pollen. The occiput is black, the sides, avound the eye
margins are black in ground color covered with grey pollen. The coloration
extends onto the genae bordering the lower margin of the eye. The sides of the
occiput, except the margins are yellow and a narvow sireak of yellow extends
through the middle of each gena, the oral margin is black. The upper portion of
the face is yellow, the lower half to two-thirds is black in ground color, densely
grey pollinose, the face is slightly raised down the median portion. Three strong
oral vibrissae are present on each side, these arc equal in size (fig, 35a). The
clypeus and the mentum are brown. The latier has numerous setae just belore
the apex and a few scaltered sctae near the basal third. The palpi are yellow and
densely sctose. Each palpus has a small inconspicuous apical bristle, searcely two
limes larger than the setae. The Jabella are rather ornately developed, setose along
the lower surface and with the apical portion produced into flat, blunt processes
on the upper surlace (fig. 35a}. The anterior reclinate bristles are about two-thirds
as long as the proclinate and are situated distinctly above the latier. The first two
antennal segments are yellow, tinged with brown. The third segment is dark
brown, tinged with yellow al its base. The arista has six or seven dorsal and three
ventral rays in addition to the apical fork. The inner surface of the arista is bare.
Thorax: The mesonotum is vellow to rufous in ground color, brown on the sides
and in the posteromedian portion between the dorsocentral bristles, the latter
mark extends us a brown median vitta to a level approximalely opposite the hind
margins of the humeri. The scutellum is brownish yellow. The pleura are pre-
dominantly brown to black, tinged with rufous. The metapleura and metanotum
are rufous. The anterior dorsocentral bristes ave silualed approximately in line
with the second supraalars, The two humeral bristles are approximately equal in
size. The anterior slernopleural bristle is subequal in size to the posterior bristle
and a prominent bristle like seta is present between these. The halteres are brown
on their bases, yellow on their apices. Legs: Predominantly black, the apices of
{he femora, the narrow bases of the libire and the median portion of the middie
and hind tibiae are yellow, also the middle and Lind tarsi are yellow. The front
tibine are comparatively short and thick. The dorsal surlace is smooth and
polished; a row of fine rather short yellow-brown anterodorsal cilia extend from
the base of the segment to about opposite lhe hook. The preapical dorsal bristle is
represented by a strong hook as in figure 35¢. The front basilarsus is about two-
thirds as long as the tibia and is distinetly flattened lalerally somesvhat similar to
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that of the adiastola complex of species. The flattened portion has numerous short
crect setae on the posterior surface and about three or four short anterodorsal
cilia near the apical third of tarsomere. The venlral surface of the basitarsus is
densely covered with short black bristles. Wings: The coslal margin is greatly
arched, the wing is broadest at a level with the m crossvein. A large hyaline spot
extends {rom near middle of cell R, to near the basal portion of the cell. This
extends across cells R, Ry and 1st M., Another transverse hyaline streak extends
across the wing from the apex of cell R, to the median portion of cell 2nd M, and
a hyaline streak extends s the apices of cells R; and R;. A small round
hyaline spot is present in cell R, just before the rm crossvein and two small
hyaline spols are present in cell R, just before a level with the m crossvein (fig.
35e). The r-m crossvein is situaled well beyond the apex of vein R,, almost at

26f

.38mm
Fro. 35. Drosophila hamifera n. sp.. a, head; b, front leg; c. hook on front leg; d, wing of
male; e, wing of female; , male genitalia; g, aedeagus; h, ovipositor.
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the middle of cell 15t M. and the basal section of vein M . is almost as long as the
penultimale section of that vein. The third costal section is slightly over three
times longer than the fourth and the costal fringe extends about half the distance
between the veins Ry .. and R, ;. Abdomen: Entirely shining black in ground
color covered with brown pollen. The genitalia ave as shown in figure 33f and 35g.
The apex of aedeagus is flatiened and is rounded as seen in dorsal view (fig. 35g).
The parameres are rudimentary and their presence can be detected only by the
presence of the apical sensilla which are normally present on well-developed
parameres,

Length: body, 6.2 mm; wings, 6.5 mm.

In the paralype specimens, the body length varies from 6.2-6.7 ym1.

Female. Fitting most of the description of the male except for sexual characters.
The occiput is predominantly rufous, tinged with brown in the ground color along
the upper lateral margins, the thorax is almost entirely brown, tinged with rufous,
and with a very narrow yellow-grey pollinose vitta extending down each dorso-
central line. The legs are paler colored than in the male. The femora are entirely
yellow except for tinges of brown on the apices. The front tibia is dark brown to
black except for the yellow base and except for a tinge of yellow in the median
portion. The middle and hind tibiac are as in the male. The wing markings are
very different from that of the male. The wings are almost entircly pale brown
and with markings as in figure 33d. The subbasal spot is dark brown and extends
almost to the y-m crossvein. The ovipositor is as in figure 35h.

Holotype male, Waikamoi, Maui, March 11, 1966, G34A (W, B. Heed).
Allotype female same locality, June 28, 1965, C125.29 (F, L, Carson). Fourteen
paralypes, 8 males, 6 females, mostly from the same locality as type, September
1962-April 1966, some collected on Clermontia, bearing collection numbers
$65.6B, G414, G51A, G12.2 and C125.29 (H. T. Spieth, W. B. Heed, J. P.
Murphy, H. T.. Carson, and K. Y. Kaneshiro) . Specimens also have been collected
at Paliku, Haleakala Crater, 65007, July 25, 1963 (D. E. Hardy) and Puu Kukui
Trail, Maui, August 4, 1964, 4400, collected on Lobelia (probably Clermontia),
C110.1 (FL L. Carson).

Type and allotype in the B. P. Bishop Museum. Paratypes in the collections of
the U S. National Muscum, British Museum (Natural History), and the Uni-
sersity: of Havaii,

Drosophila primaeva n. sp. (Figs. 36a-c)

This species resembles quasianomalipes Tlardy, the two occur in the same
habitat, and this has been referred to in field notes and in genetic studies
(unpublished) as “sp. nr. quasianomalipes.” The two are apparently not related;
primaeva differs in a mumber of important respects. The oral vibrissae are very
strong (fig. 36a), the uppermost bristle is equal in size to the upper frontoorbilal
bristles; two or more secondary vibrissae are also well-developed; in the aro-
malipes complex of species and quasianomalipes the uppermost bristle is usually
about equal in size to the lower fronto-orbitals. The labellum of primaeva has a
heavily sclerotized black rim around the apex (as in polita-haleakalae complex);
in the anomalipes complex the dorsobasal margiu is narrowly sclerotized but the
apical portion of the labellum is entirely fleshy. The males of D. primaeva also
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possess the following distinctive features: Bristle at apex of palpus long and sien-
der, about equal in length 1o the segment; arista with only two ventral rays; front
coxae lacking clumps of black setae or spines and femora without unusual
chaetotaxy; front tibiae are straight, not bent, and lacking the peculiar apico-
ventral process which is distinctive of the anomalipes complex; wings uniformally
tinged brownish yellow, very slightly darker along the m crossvein, but lacking
distinct brown markings; genitalia with well-developed parameres, elongate basal
apodeme of the aedeagus, dense clump of short ercct setac at ventral portion of the
cerci. elongate apical portion distad of the preapical proluberance and setae
confiried to the posteroventral part of the ninth tergum. In the anomalipes com-
plex the palpal bristle is short, the arista has three or four ventral rays, the front

360

.38mm

36¢

¥ic. 36. Drosophila primaeva n. sp.: a, heads b, male genitalia; c, ovipositor.
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coxac and femora have distinctive arrangements of black bristles or setae, the
anterior surface of the front tibia is arcuate and the apicoventral portion is raised
into a distinctive striated knob; wings distinctive, marked with brown; and geni-
talia with small parameres, short basal apodeme of very clongate and narrow
aedeagus, cerci without a dense clump of erect setae at the ventral portion, portion
of aedeagus distal 1o preapical protuberance very much shortened, and long setae
found throughout the ventral margin of the ninth tergum.

I'rom preliminary cytological studies which have been made by H. D. Stalker
(unpublished). it js possible that this species may be a representative of one of
the most primitive of Drosophila in Hawaii. One arrangement in chromosome 5
closely resembles the sequence in certain mainland species.

Male. Trront entirely opaque browu pollinose, faintly tinged with yellow, es-
pecially along the sides, predominantly bare. with a few scattered short black setae
on the anterior portion and with short black setae along the orbits on the lower
half of the front. Ocellar triangle and upper median portion of occiput dark brown
to black, tinged with yellow on the type and some other specimens, and in sone
cases entively black in ground color. covered with grey-brown pollen. Sides and
Jower portion of occiput, genae and face yellow. Clypeus, palpi and mouthparts
yellow, except for the conspicuous black rim at apex of each labellum (fig. 36a).
The mentum has about cight prominent black setae just beyond the middle,
Antennae yellow-brown, darker dorsally. Aristae each with about eight dorsal
and two ventral rays in addition to the rather small apical {ork; inner surface of
arista bare. Lower reclinate bristles Jess than one half as long as the proclinates
and situated distinctly above the latter. As noted above the oral vibrassae are
stroug (fig. 36a). The lower lateral margins of face slightly produced, at bases of
upper vibrissae. 7horaz: Fntirely rufous, tinged faintly with brown on the
dorsum and covered with yellow pubescence. Anterior dorsocentral bristles situ-
ated about opposite the second supraalars. Lower humeral bristles large, about
three-fourths as long as the upper. Anterior sternopleural bristle about four-fifths
as long as the posterior and with a prominent bristle belween the two which is
approximately hall as long as the anterior. Legs: Yellow, lacking ornamentation.
Wings: Evenly tinged yellow-hrown, slightly darker over the m crossvein. Third
costal section 4.5 times longer than the fourth and costal fringe extending slightly
over half the distance between apices of veins R,.; and Ry .. Abdomen:
Predominantly yellow, bL:u]c on apices of terga and brown to black down the
median portions of terga 3-5. Genitalia are as shown in figure 36h. The cerci have
a small clump of short crect setae at the veatral portion. Aedeagns with a promi-
nent preapical protuberance and with very short setac on the ventral surface just
below the preapical protuberance. The basal apodeme is large and clongate
making for a small phallosomal index and the parameres are well developed with

& fine apical sensillam.

Length: body, 4.6-5.0 mm; wings, 4.9-5.6 mm.

Female. Fitting the description of the male except for sexual differences.
Mesonotum and disc of scutellum more distinctly tinged with brown. Labellum
not rimmed and apical bristles of palpi only about half as long as segment.
Ovipositor is as in figure 36¢.

Length: body and wings, 5,7-6.1 mm.
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Holotype male, Mohihi Stream, Kokee, Kauai, 4000", June 25, 1965 (K. Y.
Kaneshiro). Allotype female, Mohihi, Kauai, September 6, 1965 (I. K. Fujii)
(I%, reared in laboratory). Eighteen paratypes, eight males, 10 females from the
following localities in the Kokee-Alakai Swamp area of Kauai: same as type and
allotype, December 20, 1965 (K. Y. Kaneshiro and D. E. Hardy) ; Kokee, Kauai,
August 27-30, 1959, banana bait trap (J. W. Beardsley); Berry Flat trail
May 10, 1967 (K. Y. Kaneshiro) ; Alakai Swamp, July 10, 1928 (E. I, Bryan Jr.);
and Keaku Cave, July 12, 1928, 4600 (E. H. Bryan Jr.).

Type, allotype and some paratypes in the B. P. Bishop Museum. The remainder
of the paratypes deposited in the collections of the U. S. National Museum,
British Museum (Nalural Histary) and the University of Hawaii.

Miscellaneous Notes on Picture-Winged Species

Drosophila neogrimshaui NEW NAME
Idiomyia grimshawi Bryan 1934:435, preoccupied by Drosophila grimshaw
Oldenberg, 1914:23.

As poinied out by Hardy, 1965:539, the only character for differentiating
Idiomyia Grimshaw from typical Drasophila Jallén has been the presence of an
extra crossvein in cell R,. It has now been clearly demonstrated by Carson, et al.,
1067:1284, that this is not a generic character and it has bren necessary to sink
Idiomyiaas a synonym of Drosophila. Carson has found that two species presently
in the genus Idiomyia ave chromosomally closely related to a very distinct group
of Drosophila species near D. adiastola. Also, based o D. grimshawi whose
polytene chromosome sequences were chosen as an arbitrary standard, he found
that I. perkinsi differs from the former by only 11 inversions whereas D. adiastola
is 17 inversions away.

Drosophila neoperkinsi. NEW NAME
Idiomyia perkinsi Grimshaw, 1901:51, preoccupied by Drosophila perhinsi
Grimshaw, 1901:59. The latter is now placed in the combination Grim-
shawomyia perkinsi (Tardy, 1963:538)

Drosophila silvestris (Perkins), NEW COMB.

Idiomyta silvestris Perkins, 1910, Fanna Hawaiiensis 3(6):700.

1. nigrifacies Hardy, 1965, Insects of Hawaii, 12:550. NEW SYNONYM

Idiomyia nigrifacies was based upon the male sex and silvestris upon the
Temale; after obtaining progeny from a single wild female, it became clear that
these are synonyms.

We are proposing Drosophila subsilvestris NEW NAME for D. stlvestris Bas-
den, 1954:630.

Drosophila neopicta, NEVW NAME.
Jdiomyia picta Grimshaw, 1901:55, preoccupied by Drosophila picta Zetter-
stedt, 1847:2567,

Drosophila nigra Grimshaw
Drosophila (Hypenomyia) reburra Hardy, 1965:522, NEW SYNONYM.
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D. nigra was based upon the female and reburra upon the male; we have since
associated the sexes.

Drosophila hexachaetae Hardy
Drosophila neglecta Hardy, 1965:383, NEW SYNONYM

In the original description, it was noted that neglecta is very closcly related to
hezxachaetae but apparently differs by having the thorax predominantly brownish
yellow and by the position of the three cilia on the anterodorsal surface of the
front tibia. It has been found that the color of the thorax is quite variable, ranging
from yellow to brownish yellow. The position of the three cilia on the anterodorsal
surface of the front tibia is also variable. Upon inspection of this character in the
progeny from a single [emale, it was found that there are typically three cilia
which are arranged in varying positions along the antercdorsal portion of the
segment. They may be equidistant from each other, or two may be closer to the
apex with one close to the base. In a few specimens, there are four cilia arranged
along the segment.
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