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The Drosophila melanogester Species Group
AN R. BOCK® AND MARSHALL R. WHEELER

D. melancgaster is probably the best-known species v the genuns Drosophila,
Despite the prominent position which melanogaster itself has long occupied ir
genetic studies, however, the melanogaster species group as a whole Is not wel
documented. The majority of the species are confined in distribution o larger
or smaller ureas within the Australian, Oriental, and eastern Palaearctic biogeo-
graphic; althougl: the better-known species (melanogaster, simudans,
B ananassae, kikkawat) are more widespread, Most of the many papers in the lit-
protuve dealing with melenogaster growp species are concerned with isolate
descriptions of new species or local faunal analyses; it is almost 20 years since
more comprebensive works have been published (Patterson and Stone, 1952
Okada, 1954), and in that time the number of known species in the group has
more than doubled. Studies in recent years on a few of the melanogasier group
species have provided imteresting information concerning patterns of evelution
(Ayala, 1965a; Baimai, 1960, 1970b, 18704; Bock, 1571h)

A Jargo mumber of stocks of both doscribod and mes species of the graup is
% maintained in the University of Texas collection, and indications are that the

1 zones.

1 melanogaster group provides very substantial scope for further evelutic
£ siudie ore now seems appropriate, on the basis of the numevous i
¢ Tished papers dealing with ane or more species aud the new materdal presently

available, 15 provide

comprehensive revievs of the mel

anGgasEr Fpecies group
vips, and zoogeography) in the helief that His will ho of
some assistance in future research on members of the group.

Table 1
memb

(taxonomy, relations

be

sresents an indexed summary of the species presently considered ¢

s of this interesting species group.

“Sprores Grour” v DROSOPHIL.

I'be “'species group,” although not one of the more generally recogtuzed levels
in the zoological taxonomy, is widely used with reference to Drosophila and some
comment may be appropriate on its sigmh cance

The fact that evolution is 2 continual and gradual process is perhaps no
better Mivsirated than in the genus Drosophile, w)\:zc snany detailed siadies of
reproductive isolations, chromosomal homolegies and comparative morphol
have demonsirated that, araongst the very large number of species in the geaus
not a few exhibit an ‘ﬂmnii continuously variable range of phylogen
mee, Tr is consequently very difficnlt, although the “spec
ned cle 'f'ly anpngh (Dob/}nm k\ 1951, Mayr, 194

3 ), to recoynize
This vwork was supported by Public Health Service Research Grant No. 5 DOi G4 116
from thee Iastitte of General Medical Sciences, N.LE,
“Present address: Dept. of Zoology, University of Western Austral
70,71, Genetics Foundation, University of Texas at Austin,

ers

. Vi

iting Investigator,

S STUDIVS 2 GENETICS VIL Univ. Fomss Pl

CENNES




R

2 The University of Texas Publication

Tame 1

Annolated index of the subgroup names, the species-group names and many of the vornaculat
names used in the melanogasier species group. Subgroup names are in capitals, valid, named
species are shown by roman, and under “Gulture”
indicates that one or more cultures of the species concerned were available for study in the present
project. The Jast columu gives the major page reference in the present arficle.

rnonyms, homonyme, ote. arc in italics, A |

Original description,
x refevencs

Naine
ampelophila Locw 1862
ix ANANASSAE
SUBGROTP 35
s Doleschall 1858 ananassae + 37
Gupta and Ray-Chandhui 1970 anavaisae - 43
Duda (932 . 86
approzimala Zetterstedt 18/ . 9
asahinai Okada 1964 montiu - 6
atripex Bock and Wheeler 1972 anana . 4
auraria Peng 1937 montium + 5
auraria * Moriwaki ef al. 1952 5
araria “B” Moriwaki et al. 1952 53
wuraria “C" Moriwaki et al. 1952 3
Daimaii Back and Wheeler 19 mon i E 70
barbarae Bock and Wheeler 19 montium i 62
bigripes Malloch 1924 87
Blauraria Bock and Whecler montium + 53
bicorautn Bock and Whoolar montium L 67
bipactinats Duda 1923 ananassae | 46
bivehit Dobzhansky und Mather 1961 Mo | A1
caribea ., Statevant 1916 37
clarofinis Lee 195¢ nipponica e 35
“dark” ananassae Tutch 1966 38
¥ DENTIGULATA
SUBGROUP - 29
* denticulata Back and Wheeler 1972 demticulata -+ 29
2! DENTTSSIMA
SUBGROUP
dentissi ock and Wheeler 1972 dentissima —
Adominicana Agala 1965 stontium -

i FLEGANS

N 27
elegans Bock and Wheeler 1972 elegans -+ 28
ermdata. Rary-Choudlii and Mukherice 19 - 9
arrans Malloch 1933 57
i EUGRAGILIS
SUBGROUP 31
eugracilis Bock and Wheeler 1972 eugracilis + 31
jasciata Meigen 1830 . 9
Vi FICUSPHILA
SUBGROUP . 33
ficusphila Kikkawa and Peng 1938 ficusphila + 33
gracilis Duda 1924 31
greeni Bock and Vheeler 1972 mostinm -
Zypopygialis Dude 1024
illata Waller 1860
immocularis Okada 1966 suzuksii
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Tsmur 1 Continued

Origginal deseeiption, Subgroa Pege
Netin o rofereace aifiation Culare  relerance
imparata ‘Walker 1859 37
indicus Parshad and Paika 1964 22
jambulina Parshad and Paika 1964 montium - 67
kanapiae Bock and Wheeler 1075 montium + 7

khaoyasa
kikkawai
lacteicornis
Slight” ananassae
Ling
Tacipennis
Tk
magripectinata
malerkotliana
mayr
megalopectinaia
{ MELANOGASTER
SUBGROUP
melanogaster
mithi

mimetica

{ MONTIUM

SUBGROUP

montium
mysovensis )
nepalensis
nesoctes
nigra
nigrens
rigriventris

>

nikananu
# NIPPONICA
SUBGROUP

parvula
pectinifera
pennac
phacopleura
pilosula
prostipennis
pseudonanassae
pseudomay)
pseudotakahashii
pulclella

bic

punj

Juadraria
rajasekari

Bock and Wheeler 1972
Burla 1954
Okada 1965

Fatch 1966
Bock and Wheeler 1979
19,

Kikkawa and Pong 1938
Okada 1956

Parshad and aika 1964
Mather and Dobzhansky 1962
Takada er al. 1953

Meigen 1830
Duda 1924
Bock and Wheeler 1972

de Meijere 1916

Reddy and Krishnanurthy 1970
Okada 1955

Bock and Wheeler 1972

Bock 1971

Bock and Wheeler 1972
Macquart 1843

Burla 1954

Kikkawa and Peng 1938
Bock and Wheeler 1972
Bock and Wheeler 1972

Bock and Wheeler 1672
Bock 1971

Bock and Wheeler 1972
Bock and Wheeler 1972
Wheeler and Tukeda 1964
Bock and Wheeler 1972
Bock and. Wheeler 1972
Becker 1908

“Bock 1971

Baimai 1974

su and Sheng 1949

Pa ad and Paika 1064

Bock aud Wheeler 1972,

Reddy and Krisbnamurthy 1968

‘montiurg
montium
montinm

montivm
suzukii
takahashii
wipponica
ananassae
montium

melanogaster
suzukii
montiun
montium

takshashii
ananassae

mpntivm...

nipponica
montium,

ana
ananas
takahashti
montium
montium.
montium
ananassae

as

takahashii
ananassae
montium

takahash
suzukii

‘montiun:
Taontium,
suzukii
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Tante 1--Continned
SR o scleinee
Bock and Wheeu 1972 montivm +
Kikkawa and Peng 1938 montium +
seguyi Smart 1045 roontium -+
serrata Matlock 1927 montium. +
similts Lamb 1914

melanogast

Kaneshiro and ¥ 1970
Kaneshire and Wheeler 1970
Kaneshire and Wheeler (970

Kaneshiro and W 1970
Raneshiro and Wheeler 1970
Kaneshiro and Wheeler 1970

“species 87 Raneshire and Wheolor 1070

“species 97 Kaneshiro and Wheeler 1970

“species 107 Kaneshira and Wheeler 1970

“species 117 Kaneshira and Wheeler 1970

subabscura Seguy 1931

# SUZUKI
SUBGROUP i . 21

suznkii {Matsumura} 1931 suznkii 21
fvani Mather and Dobzhansky 1962 46

takahashil +

[akahashn Sturtevant 1927
tanoruam Okada 1964 sontiwn —
teissiord melanagaster - 12
trapezifrons montium 68
frianraria Bock and Wheeler 1972 moutinm - 54
trilutea Bock and Wheeler 1972 takabashii - 17
tristipennis Duda 1924 swznkii — 23
truncata Okada 1964 sonrtin — 63
tsacasi Bock and Wheeler ¢ 79
unipectinata Duda 1924 suzukil — 22
warum Rondani 1875 ¢
Bock and Whesier 1972 ananassc p 43
Graber 19 montinm st
Back sl Wheeler 1972 dentissima §4
yakuba Burla 1054 . melanomictior a1t

distinct species within a complex of populations exhibiting partial or varying
degrees ol reproductive isolation from one another. Above the species el, a
correspondingly complicated taxencmic hierarchy has been developed in an at-
tempt to group forms within the genus into suuuswely higher levels that reflect
true evolutionary relationships. Within the genus I)rumph?lﬁ taxonomists have
accordingly found it convenient to recognize subgenera, spes
subgroups, and within the latter, spacies Aompl(‘xf'\ specie:
or groups of sibling spe

1ndtvlduul species groups within the subgenera of Drusophila are defined in

> and pairs
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: Drosophila melanogaster Species Group

is a supr

cach cose fic taxon i general, by a particular combination of
marphalogical characteristics possessed by and peculiar lo all members of the
taxon; the “species group™ in Drosophila does, however, represent a unigue level
in the taxonomic

Firstly, while at least the major subgenera of Drosophz/a are cosmopolitan in
distribution, all species groups ave largely or entirely endemic to restricted geo-
graphic regions. Most of the species of the melanogaster group oceur in South-
east Asia and New Guinea, Japan, and neighboring areas, (Within these lim-

its of distribution the major subgroups of the melanogaster group are largely
Several species are also endem
vestricled entirely to one of the six zoogeographic regions of the world,

Seeondly, as emphasized by Stone (1962), interspecific hybridization (by
rect cross mating) may generally be effected in the laboratery between at least
some of the members of a spe group, but it has never proved possible to
achieve hybridization between members of different species groups (without
rosort to such techniques as ovarian tr 1 tion), In the me group
few hybridization studies have been carried out in spite of the considerable po-
tential of this group for such research, although it has long been known that
melanogaster and simulans may be crossed in the laboratory and indeed do cross
in nature (Sperlich, 1962).

Third}
quite de
groups
specili
the bandmg sequences of the chromosomes ol different species where hybrid
larvae cannot be obtained, or by a mixture of both methods {cl. Carson and
Stalker, 1968a, 1968b, 1968c, 1969; Stalker, 1966; Stons, Guest and Wilson,
1960; Wasserman, 1960). Between species groups, polytene chromosome band-
ing sequences are generally so different that it is impossible to retrace the major
steps that have occurred in chremosomal reorganization (cf. the comments of
Debzhansky and Tan, 1936, on 1 urg and er, members ol
the same subgenus but different sper]es groups; the gene arr anoeln{.u(a of these
o species were observed to be “very profoundly different”; but cf. also Yoon,
h and Wheeler, this Bullerin). Degrees of chromosomal p(uwnoz 1,
however, vary widely both wilhin and between sp groups and are conse.
quently per se of little if any diagnostic value as attributes of parlicular specics
s,

In summary it may be generalized that the species group in Drosophila rep-
vesents the results of a major burst of speciation within a subgenus in a particu-
lar geographic region.

syTipat

s groups are

di-

it has generally proved possible to establish in cases so far studied
iled interspecific polytene chromosome phylogenies within spocies

either by analysis of the chromosomal rearrangerments present in inter-

nybrid larvae where these may be btained, or by direct comparisons of

Hisroricar. CONSIDERATIONS PERTAINING T0 THE MELANOGASTER GROUP

D. melanogaster was described by Meigen in 1830 (from Buropean material)
and is thus one of the oldest known members of the genus Drosophila. Many
synonyms appeared in subsequent decades {(g. v.), probably due partially to the
ity and imprecision of the original description (amounting to Jess than thirty
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words, without Higures), and partly to lack of communication among earlier
workers. In the light of the large number of cryptic and sibling species now
known in the genus Drosophile, modern species descriptions place great empha-
sis on attention to detail, particularly of the male genitalia, by reference to which
the otherwise most similar of species may in most cases he separated.

The Dutch anmoloqlst Doleschall, working on the fauna of the (then) Dufch
BHast Indies, described D. in 1858 (“ ie” from Ananas sativa,
the pineapple, on which it was collected) from Ambon (= Amboina), a small
island off the southwestern tip of Ceram. Doleschall’s description, as Meigen's,
was also extremely brief and vague, and several synonyms of this species were
quently pablished.

The third species to be described in what is now recognized as the melanogaster
group was D. montium de Meijere 1916, also from the Southeast Asian region
(Java). The misidentification of a similar and widespread form as this sp
by various authors was showi to be an error by Burla (1954a) who examined
de Meijere’s type and renamed the more widespread species 1. kikhawai. Both
of these species are now known to possess a large number of very similar rela-
tives in the Southeast Asian area, and several more in Africa (montium subgroup,
although interestingly montium itself is apparently knawn only from de
sijere’s types in the Amsterdam Museum, the species remaining to be redis-
covered in the wild.

Sturtevant (1919, in the course of genetic experimenis with wild north Amer-
icau strains of melanogaster, discovered a new species in Tlorida (alse
in other areas) morphol Ily extremely close to melanogaster but nev
distinguishable in the male sex by reference to the structure of the genilal arch.
Sturtevant figured the male genitalia of the two species and named the new
species, subsequently found to be largely coextensive with melanogaster in geo-
graphic distribution, D. simulans.

In the 1920°s and 30's, more extensive work was done on the Oriental and
eastern Palaearctic fauna, principally by Duda, and Kikkawa and Peng. Eleven
new species now placed in the melanogaster group were described in these two
decades from this area, in addition to one species (serrata Malloch 1927) from
Australia, In later years additional new species were described from the same
arcas and a fow have also been described from Africe.

Sturtevant (1938) sstablished the :ubge-nus Sop}zaﬂwra to include those spe-
cies with “ventral receptacle not fi ; posterior pair of Malpighian Lubes
{ree, not united at their apices; eggs wieh two blunt filaments; dark posterior
bands of second to fifth abdominal segments broader in median dorsal line, or of
uniform width.” Included in the subgenus were eight species now placed in the
melanogaster group and several other species now placed in other species groups.
Tn 1942, Sturtevant established the melanogaster species group to include the fol-
lowing fourteen species: melanogaster Meigen 1830; simulans Sturtevant 1919;
takahashii Sturtevant 1927 ananassae Doleschall 1838; bipectinata Duda 1923;
montium de Meijere 1916; awraria Peng 1937; unipectinata Duda 19245 miki
Duda 1924; rufa Kikkawa and Peng 1938; nipponica Kikkawa and Peng 1938;
Jicusphila Kikkawa and Peng 1938; lutea Kikkawa and Peng 1938; and suzukii
{(Matsumura) 1931, Sturtevant defined the melanogaster group as folloves: “yel-

also

s

s

;..
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lowish sp rather long ventral receplacle; medium long spiral testes; no
opaque areas on tfergites; larvae do not skip; sex-combs present; sterno-index
0.5-0.6; anterior scutellars convergent; apparently native to tropical and sub-
vapical regions of Old World, but several now widely distributed.” For reasons
apparent below, this diagnosis must now be modified for several respects.

Hsu (1949) undertook a comparative study of periphallic organs in the fam-
ily Drosophilidae, giving definitions of many of the species groups of the genus
Dresophila in terms of the detailed structure and setation of these organs (cf.
also Nater, 1953, on the Importance of male genitalia in Drosophula taxonomy).
Ad on was not given for the melanogaster group as a whole, althongh with-
in the group 1su recognized and defined the following five subgrourps compris-
ing a total of thirteen species:

13 the mo subgroup {mel imulans) ; “genital arch with
large process on posterior margin; one clasper, pl"ﬂ’nd]} teeth long and somewhat
irregularly arranged.”

2)_the montium subgroun (montium, rufa, auraria, ficusphila, probably nip-
ponica); “a large tooth-bearing secondary clasper present, seemingly originated
by separation from anal plate; marginal bristles of primary clasper greatly en-
larged.”

3) the akahashii subgroup (takahashii, lutea); “one
convex row of long teeth; anal plate s prolonged on lowe

4) the anar ibgroup (ananassae, bipectinata) condary clasper pres.
searing; primary clasper flat, }j~rln’lrn”y'te-etl1 im two groups, some of the
mary g,md\ bristles especnllv long and stow
sroug (suzkil /)uh,hw[l/z); “toe of geuital arch with tube-
like process; clasper one, large; primary teeth and mar
into two groups.”

Wheeler (19494) listed an additional five species apparently belonging to the
melanogaster group without being able to assign them to subgroups because in-
sufficient information was provided in the original species descriptions: illata
Walker 1860; unipectinata Duda 1024 miki Duda 1924; serrata Malloch 1627,
and biarmipes Malloch 1924, Two of these species (unipectinata anc ata)
were subsequently collected by later workers, redescribed in the more detailed
form now genorally accepted in Drosophila tasonomy, and assignod to subgroups
cukii and rmontium respoclively ). The remaining threc species are unkoown
dp rt from their original descriptione {except for Basdens x« sarinalion of the
i ); their slatus is discussed below under the heading “Questionable

or. simple, with a
yrtion.”

suall.

nal brisiles separated

P‘\mnon and Stone (1952}, in their discussion of the species groups of the
genas Drosophila, included the eighteen species listed by Wheeler in the melan-
ogaster group, adding notes on the geographic distributions of several of the spe-
cles, most of which are “endemic 1o the trop:cal and subtropical regions of the

Burla 195

The d 7 of the Iﬂ”/ftllﬁngTﬂr group inio sungou ps was extended by Okada
(1954), who rerognnei seven mbgwups. Viz., suzukii, nipporice, anenassae,
montium, ,and ficusphila. Okada’s detailed comparative
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stady of the phallic orgons
led him to remove
P
described as magnipeciinata).

At the time of writing, 46 species have now been described which may defi-
nitely be included in the melanogaster group (cf. Table 1} exclusive of the
questionables.” A further 29 species are described in this paper and additional
mention is made of several known too imperfectly for formal description.

the melanogaster group ’it scies available for siudy
cusphile and nipponica from the n ,Z/um subgroup and
them in their own subgroups {the latter with another species subsequently

Drrinition o iz Mrnsvoeaster Sprcess Grouw

SturrrvanT (19 Tormwlated hi
group on the basis of the limited rumber of species then known. Several of thc

s described since the pal

definiticnn of the melanogs

specic Hcation of Startevant’s definition, or included in
this work as new, arc quite apg
scent as those melanogaster group species knuvvn Lo Sturtevant and agree mostly
but not complete!

renlly members of the same wajor line of de-

y with Sturt nt's eriteria (e.g. the sterno-index of a number
of species lies outside the range of 0.5-0.6). The follow‘nfr modified diagnosis of
the melanogaster species group is therefore given, althnugh it is realized that dis-
covery of further new species in the futare slightly deviant from the sriteria
itate revision of the definition. (The same consid:
through the

given below may again n
erations of course also apply to the definitions of the subgroups giv
course of this text.)

melanogaster species group:——yellowish or dull dusky species, abdomen of male
shiny black distally in mawy species; ventral receptacle long and ceiled; lestes
spiral, creamish o yellow (orange in elegars) ; no opaqus arcas ou tergites; larvae
in il except Lwo species of the suzikii subgroup;
hearing large
aral sub-

do not skip; sex-combs present
pe

phallic organs with well-developed genital arch including ioe,
Lris 119; but without microtrichia; anal plate with large bri
groups with differentiated lower bristles or teeth, in nipponica subgmup with a
single large black ventromedial icoth; one or twe pairs of setigerous claspers
present; structures of phallic organs of very variable size and shape but auterior
and posterior parameres present in almost all species.

TAXONOMY OF vHE MELANOGASITR SPECIES GROUF

The following systematic account details the subgroups of the melonogaster
species group and their diagnoses, ireats described and new species within each
subgwup and gives records (as complete as we have been able o make them) of
the geographic distribution of each species. Ah}mudh excellent figures of the male
genitalia of several of ihe described species exist in the lijerature, the male
genitalia of almost all of the described species av\xi]able 1o us in culture have been
{figured together with those of the new species in order io facilitate comparisons
af as many species as possihle with one another

T"h}otvpe and allotype and five paratypes of each sex of each new species de

bed are deposited in the Genetics Foundatmn. University of Texas collection,
with the exceptian of the African speries describad from males only where afl

available specimens have been retained in the Geneiics Foundation c




- margin of genit
cly devcloped in sim
bristles {and large ventral teeth in men\ I’rlmaly clasper un.v 1\rmm'
teeth more or less divisible into two sets—a medial or ventromedial row oe cluster
of pointed teeth, and Jateral to these a vow of more blunt, darker teeth, Anterior
parameres of phallic organs with long apical sensilla.

1. Drosophila melanogaster
D. melanogaster Meigen 1830. Syst. Beschr. bek. europ. zweifl. Ins. 6: 85.
Type locality- Europe.
igriveniris Macquart 1843. Dipt. exot.

259 (Tsacas, 1967a)
xldI)mv,etuesc 6:

= ap};mximamZeu,ersls\dl 1847 Dipt. Sc
ampelophila Locw 1862, Berlin ent. Zeit, 7: 231

- uzarum Rondani 1875, Bull 1int, Tl 8. 8
I 3 Zool. Mus. Berlin4: 156
- fosciaio Meigen 1830, Syst. Bes
dato. Ray-Chaudhuri anc
(Parshad, Nards and Paika, 1964)
General featwres: As described
on (19
S?l comb: Fig. 1; cf. aLoiableZ
Periphallic organs: ¥ig. 2. Phallic organs: ¥ig. 3.
Diistribution:

hir, bek. curop. zweifl. Ins, 6: 84
*herjec 1941, Indian J. Eat. 3: 215

gmla (1951); Kikkawa and Peng /

AUSTBALIA—Malloch (1697}, Mather (1955):
tion): southwestern.
NEW YFALAND—Harrison {15
I0A. ~Harrison (1 Malloch (1934a); W1
KL - Bezel (1928); Harrison (1054).
GUAM - Bobart aud Gressitt (1951).

eastern; Paterson {personal communica-

er and Kambysellis (1066},

Tasre 2

Nutmbers of teeth (means and ranges) in the sex-combs of three species within the melanogaster
subgroup: 50 forelegs counted for each species; Australian strains of
melancgaster and simulans used

Specics Mear bristle number
melanogaster 968
simulans 9.28

yukuba 742
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MARQUESAS Ts—Malloch (1933, 1934b).
[LAVWATI—Bryan ( ; Mounua (1968) ; Zimmerman (19433,
MICRONESTA—Pipkin (1952); Wheeler and Takada (1964).

NEW GUINEA- Single pinned male in Texas collection.

PHILIPPINES. . Texas stock 3:

VIETNAM--Tsacas (19674).

MALAYA—Texas stock 30838 {contamination?).

INDIA—Gupta and Ray-Chaudhuri (1970a, 1970b, 1970c); Parshad and Duggal (1966);
Parshad, Narda and Paika (196 Parshad and Paika (1964); Rahman and Singh (1969);
Sturtevant (1927); Vaidya and Godpole (1971).

SEYCHELLES—Lamb (1614)

NEPAT --Okada (19

CHINA-—Kikkawa and Peng (

MANCHURIA Kikkaws aod

MONGOLIA-—Hackman (1918}

AVGIHANISTAN-—Hackman (196925,

KOREA—Chumg (1055, 1658}; Chuug and Rho (1958); Ravg, Chung and Lec (1958, 1950);
Kang and Moon (1968, 1969); Kim (1963); Kim and Paik (1963); Lee (1064a, 1966a,
19661): Paik (1957); Takada and Lee (195

JAPAN—Kaneko (1960); Kikkawa and Peng

3); Fang (1937); Tan, Hsuand Sheng (1949).
5 (1938).

938); Makino and Kanehisa (1951); Makino

etal. (1955); Momma (1957); Okada (1957); Wakahama (1966).
TATWAN—Kikkawa and Peng (1938\

513 ; Frydenberg (1
)3 ; Marien (191
1955) 5 Schiner (1864} ; Sobels, Vligin and Lever

2,

19561 ; Hackman (1954, 1969
Mouclus (1964);
54} ; Sperlich (196
AFRICA—Hurla (19540)

wmpelophila”: Dobzhansky et al. Kiskin
- and Buvaga {1971); Tsacas (19675)

--Johnson {191%a, 192! Levitan (1954), Malloch and MeA {1924);
Miller and Weeks (1964); Patiorson (1943); Patlerson and Mainband (1041); Spiess
Stephenson (1663}; Whoeler and Throckmorion (19603; Williams and Miller

CENTRAL AMERICA—Heed (1956, 1957); Huuter and Newhall (1961}; Johnson (1908,
1913b, 1919); Patterson and Mainland (1944); Townsend and Wheeler (1955); Wasser-
man (1967

SOUITH AMERICA—Brncic (1057a. 1087h: Cova Garcia and Suaroz (1062); Debrhansly and
Pavan (1943); Duda (19252) (“ampelophila); Hunter (1960, 1964); Malogolowkin
(1951); Mourdo et al. (1965); Pavan and da Gunha (1947).

2. Drosophila simulans

s 26: 153. Type locality: Florida, U.S.A
od by Burla (1051); Patterson (1943); axn

D sirnudans Sturte
Gonoral [oaturces:

vant (1919).
Sex-comb: Practically idenlical to that of melanogaster
Periphallic organs:

As dese,

of. Table 2.

ig. 4. Phallic organs: Fi
Tsacas et al. (1971) give detailed comparisons of the male genitalia of melano-
gaster and simulans (as well as those of the interspecific hybrid) ; a detailed study
of genital ite homologies between these two specics is also to be found in
Salles (1947).
Distribution:

AUSTRALIA -Mather {1955): ca:
NEW ZEALAND- -Ilurrison (1)

; Paterson (personal commumication): southwestern,
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FTJ1—Texas collection.

HAWAI—Hardy (1952); Mowwa (1965); Zimmerman (1943).

KORIA —Kaug, 58); Lee (1966b).

JAPAN (Ogasawara Is.) and Peng (1938); Kowai (1937).

ADZHARISTAN—Dubinin, Sokoley and Tiniako 1937).

HUROPE—Basdeu (1951, 1952, 1053b) ; Burla (1049, 1051) ; Frydenberg (1955, 1956) : Krim-
bas (1963); Marien (1966); Monclus (1964); Ortiz (1970); Sobels, Vligin and Lever

54); Sperlich (1962); Tsacas (1963).
+ Khishin (19

AFRICA - Dobzhansky et al. (19

AZORES Is—THackman (1960).

TRISTAN DA CUNHA—Frey (1954).

NORTIU AMERICA- -Levitan {1954}, Malloch and McAtce (19
werson and Mainland (19443 ; Spicss (1951); Stevenson (196
and Miller (1952).

CENTRAL AMERICA—Feed (1956, 1957), Hunter and Newball (1961); Patterson and
Mainland (1944); Townsend snd Wheeler (1955); Wasserman (1967}

SOUTH AMERICA —Brncic (19574) ; Gova-Garcia and Suarez (1062); Dobzhansky and Pavan
(1643}; Hunter (1960, 1964); Malogolowkin (1951); Mourdo ez al. (1965); Pavan and da
Cunha (104

GALAPAGOS 1S Wheeler (1961).

Tallantire and Buruga (1971),

Prterson (1940); Pur-
; Sturtevant (1919) ; Williams

D. melanogaster and D. sirmulans are largely co-extensive in distribution
troughout the Nearctic, Nevlropical, Palacarctic aud Australian hiogeographic
zones, and both species are found through a wide range of climates although most
frequently associated with buman habitations. D. melanogaster is a fly of some
econoric/medical significance; references exist for associations bervween this
species and viruses, bacteria, Schizontycetes and various other s of fungi,
Protozoa, Acarina, and other insects (Greenberg, 1971). Basden (1955) did not
find either melanogaster or sirmulans amongst Drosophilidae collected north of
the Arctic Circle, or in sub-Arctic Norway (Basden, 1956). Harrison: (1955)
also reported fifty-eight species of Diplera from the sub-Antarctic Auckland
Island, but no Drosophilidac at all were included. It may also be appropriate to
mention here that although both melanogaster and simulans ocour in New Zea-
land, no Drosophilidae are endemic to_this land (Hennig, 1960). The relative
abundance of melanogaster and simulans is known to be somewhat variable
where the two species occur together, although melanogaster is generally more
eommon in the colder envivonments while simulans is more abundant in warmer
areas. The most striking feature of the distributions of these species
or_absence in the Southeast Asian region where the bulk of the melanogaster
group species occur; this phenomenon is considered turther in the Discu

3. Dirosophiia yakuba

. Rev

D. yakuba Burla 19
Alrica,
General features: As described by Burla (1954b).
Sex-comb: Very similar to that of melanogaster and simulans but with fewer
testh (Table 2).
Periphallic organs: Fig. 6. Phallic organs:
Distribution:
AVFRICA—Burla (1954b], Tsacas
Natal.

suisse Zool, 61: 161, Type locality: Tvory Coast,

ig. 7.

3: Ivory Coast; Bock (analysis of Paterson collection):

< their rarity

i
i
b

——




Fra. 1, 2, 8¢ D. melanogaster, sex-comb ond 8§ gonitalia;

vakuba, & genitalia; &, 9: teissieri, % genitalia.

8: simulans, § gevitalia; 6, 7:

4. Drosophila teissieri
D. teissieri Tsacas 1971, Bull. Soc. ent. France 76: 35, T'ype locality: Mount
Selinda, Rhodesia.
Sex-comb: Similar to those of the remaining melanogaster subgroup species,
Periphallic organs: Fig. 8. Anal plate with about half a dozen greatly enlarged
black teeth on lower portion; numerous teeth on clasper. Phallic organs: Fig. 9.
ribution: Widespread in central and western AFRICA (Tsacas, 1971).

5. Undescribed species

s (personal communication) has detected a filth species. close o tefssieri

in the steucture of the male genitalia, from Africa,
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At least the first four species included in the melanogaster subgroup are
ies in the generally understood sense, being separable one from anoth
by detailed examination of the male genitalia, although withia the

bling
only
subgroup
while
these two are distinguished from yakuba and teissieri by somewhat more con-
spicuous differences in the male genitalia.

melanogaster and simulans constitute a pair of extremely similar spe

TARamasr Suseroure—Hsu 1949,
Pale to medium-brown f male abdomens black di;

ubl. 4920: 122.

ally; last segment of

female abdomen brown or black. Wings clear in female, in male clear, apically
& s AF Y
ar with black pa x-comb of male in short transverse rov vounded

o larsal segnents. Genital arch marrow dorsally,
broad laterally, with doveclateral oxpaneion; toe elongate, with nsmerous small
and a few much larger brisiles, Anal plate small, with numerous bristle:
below. Primary clasper only present, with a ventrolateral comb of leng rounded
black teeth, a few teeth dorsclaterally, and several medial bristles. Aedeoagus
non-bifid, bare, slender. Anterior parameres large, long, apically black, pointed.
Posterior parameres large, with larger or smaller basal branches. Submedian
spines on caudal margin of novasternum large and close. Basal apodeme of
aedeagus somevwhat longer than fragma.

bristles on the fi

aller

§. Drosophila takahashii

D, takahashii Sturtevant 1927, Philippine J. Sci. 32: 371, Ty pe localit)
Yatwan, ’

General features: As described by Kikkawa and Peng (1
and Startevant (1927).

Sex-comb: Fig. 10

Periphallic organs:

Distribution:

Taihoku,

); Okada (1956);

also Table 3.
ig. 11. Phallic organs: Fig. 12.

RORNEO—-Okada (1064 )y 875’
PHILIPPINES—Bock (unpublished).

Tasce 3

Mumbers of rows {(a—d) and teeth por row (means and ranges) in the sex-combs of five species
within the takahas. bgroup; 30 forelegs counted for cach species:
‘Taiwanese strain of takahashii nsed

“ Lakaheshii [ peralatea bilutea prossiponmie
Mo o Mean Mean Mewn  Tange
ay 01 0.1 . 01 02
by a5 32 1 03 16 03 197 1
44 36 41 33 24 38 35 2.4
" Second tarl
uent

#) 0t

by 0.7
ot e 14 12 12 12 12

4 33 24 24 93 30 2k 14




0, 11,12: D, takahashil, sex-comb and & genitalia; 13

17, 18: paraluteq, sex-comb and & genitalia; 1

gonitalia

anb and § gen-
cx-comb and §
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TIIATILAND —Texas stock 3250.5.

INDIA Gupta and Ray-Chaudhuri (1970a, 1970c); Parshad and Paika (1964}; Vaidya and
Godpole (1971).

NEPAL—Okada (1955, 1966a).
HINA—Kikkawa and Peng (1038); Peng (1937); Tan, Hou and Sheng {1949).

MANCHURIA—Kikkawa and Peng (1938).

ROREA—Kim and Paik (1963); Lee (1966b); Paik (1957).

JAPAN—Okada (1956, 1964b, 1965); Takada and Wakahama (1967).

TAIWAN—Kikkawa and Peng (1938 Sturtevant (1927).

2. Drosophila pseudotakahashii

. prewdotakahashii Mather 1957, Univ. Tex. Publ, 5721: 292, 7y pe locality:
Southeast Queensland, Australia.

General features: T hed by Mather (1955) (“takahasiui”)

Viale genitalia: Not figured. Described by Mather (1957) as very similar to
those of takahashii.

Distribution: Southeast Queensland, Australia (Mather, 1955)

Mather (1957) found incomplete sexual isolation bemeen lakahashzz and
pseudotakahashii in one direction (when takahashii was the male parent), coup-
led further with the interesting finding that offspring, where obtained, did not
follow the pattern usual in interspecific crosses of producing a significant excess
of the homogamic sex (ITaldane’s Law). Hybrid males were, however, s

Polytene chromosome pairing in the hybrid larvae was also observed to be poor—-

a characteristic of interspecific hybrids,

‘

3. Drosophila lutea

ap. 1. Zool. 7: 533. Type locality: Tapan.
v Kikkawa and Peng (1938) and Okada

D. luiea Kikkawa and Peng 1938
General features: As described
(1956).
Sex-comb: Fig. 13; cf. also Table 3,
Periphallic organs: Fig. 14. Phallic organs: Fig. 15.
Distribution (Map 1):
KOREA --Chung (1956); Kang, Chung and T.ee (1958, 1959); Kim
{1963} ; Lee (19640, 1966a, 1966b) ; Paik {1057) ; Takada and Lee {1958)
TAPAN  Kancko (1960); Kikkews and Peng (1938); Makino et al.
{1953); Makino el o i3 Making et al. (1964); Mukino e al.
Monuma and Kancko (1966); Memma (1957); Momma and Kaneka (]()()//'
1966b} ; Takada (1957); Wakahama (1966,

1 and Pail

Maukino e

4. Drosophila (Sophophora) paralutea SP. NOV. Bock and VWheeler

T'ype culture: Khao Yai, Thailand; collected by Dr. V. Baimai, March 1971,
Texas stock 3250.7.

Body length: & 2.2mm.; ¢ 2.9 mm.

Head, & and 2: Arisla with 4 branches above, 3 below
fork. Front pale brown. Orbital bristles in the ratio 3:1:3,
strongly convex, Ocelli crange; eyes red. Greatest width of cheek 0.1 greatest
diapeter of eye.

lus the terminal
Carina prominent,
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Thorax, & and . Acrostichal hairs in & rows in front of dorsccentral bristl
i rows between dersocentrals. Anterior scutellars convergent. Ratio anter
posterior dorsocentrals 0.6. Sterno-index 0.6 Preapical bristle i
apicals on first and second tibiae. Sex-comb of male (Fig. 1
in short transverse rows of stout black bristles; 2 distal metatarsal rows, and 3-4
cond tarsal segment,
ent. Approximate indi
4G index 1.1; 5K index 2.2. Third costal
on basal hall or slightly § Wing lengths: & 1.9 my n.

Abdomen, & and Tergites of female yellowd mth thin apical black
bands; last tergite completely black. First fow tergites of male yellowish with

rows on the s
& and 9 : Trans

Costal index
tion with heavy &ol,mou
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thin apical black bands; remaining two tergites shiny black dorsally, yellowish
laterally. .

Periphallic organs (Fig. 17): Black. Genital arch broad laterally, narrow
dorsally. Toe elongate, finger-like, with a few very large bristles above and
numerous fine bristles laterally. Primary clasper only present, with 3-5 short
black teeth dorsolaterally, a ventrolateral comb of about 10 long slender rounded
black teeth, and 7-8 medial bristles. Anal plate small, oval, with numercus
bristles, longer above, shorter below.

Phallic organs (Fig. 18): Aedeagus slender, not hirsute or ornamented. apically
broadened, slightly notched. Anterior parameres large, crescentic, articulated
to aedeagus, apically black, pointed, subapically with a few tiny lateral sensilla.
Posterior parameres long, with basal branches almost as long as main branches:
basal branches strongly sclerotized, marginally serrate.

FEgg guide: Brown, with about 15 teeth and a subterminal hair. Basal isthmus
0.35 length of lobe.

Internal structures, $ and ?: Intestinal coiling index 2.0 Rectal index 1.7.
Malpighian tbules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
{ree, common trunk 0.2 total Iengt'h7 anterior and posterior tubules of equal
length.

Internal genitalia, 8 : Testes pale yellow, with 3 outer and 2 small inner coils.
Accessory glands large. Fjaculatory bulb small, globular.

Internal genitalia, ?: Spermathecae brown. Parovaria as large as sperm-
athecae. Ventral receptacle tightly coiled.

Egg filaments; 2 long slender filaments, slightly flattened in apical quarter,

Pupae: Anterior spiracles with about 6 branches

Chromosornes: Male metaphase plate consists of 2 pairs of Vs, a md shaped
K-chromosome, and a short Y.

Distribution: Known only from the type locality in THATLAND (Map 1).

Preliminary attempts at intercrossing lutea and paralutea have indicated that
some cross-inseminations may be obtained when luteq is the female parent in
the cross,

5. Drosophila (Sophophora) trilutea SP. NOV. Bock and Wheeler

Type culture: Ali-Shan, Taiwan; collected by L. Throckmorton and F. J. Lin,
summer 1967. Texas stock 306

Body length: & 2.3 mm.; ¢ 3.0 mam.

Head, & and 9: Arista with 4-5 branches above, 3 below, plus the terminal
fork. Front pale brown, pollinose. Orbital bristles in the ratio 5. Carina
strongly convex. Ocelli orange; eyes red. Greatest width of cheek 0.1 greatest
diameter of eye.

Thorax, & and 9: Acrostichal hairs in 8 rows in front of dorsocentral bristles,
46 rows between dursocentrals, Anterior scutellars strongly convergent. Ratio
anterior/posterior dorsocentrals 0.6. Sterno-index 0.7. Preapical bristles on all
tibiae; apicals on first and second tibiae, Sex-comb of male (Fig. 19; cf. also
Table 3) in 3-4 short transverse rows of stout black bristles; 1-2 metatarsal
nd 2 rows on the second tarsal segment.

=
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24 D. prostipennis,
. 30 pulchrella,

secomb and & gonitali
x-comb and ¢ genits

[ 2 genitalia
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ings, 4 and 9 Femalo wings clear. Male wing (Fig 156R) slightly dusky
between costa and second longitudinal vein or slightly beyond in older specimens.
Appruum(nc indices: Costal index 2.6; 4V index 2.0; 4C index 1.0; 5X index

2.0, Third costal section with heavy setation on basal third Wing mlgt}m A
2.2 59 2.7mm.

Abdomen, and ?: Tergites of female yellowish with thin apical black bands.
First 3 tergites of male similar to those of female, remaining tergites shiny black.

Periphallic organs (Wig. 20): Black. Genital arch broad laterall
dorsally. Toe elongate, narrow, with 3 large and numerous small bristles. Anal
plate oval, with numerons bristles, Primary clasper only present, large dorsally
with a row of 47 short black teeth, venirolaterally with a comb of 11-12 long
black rounded teeth, medially with about 10 bristles. Decasternum with rec-
tangular wedian process

Phallic organs (Fig. 21): Aedeagus pale brown, apically rounded, not bifid,
ornamented or hirsute. Anterior parameres large, distally pointed, black, with
3 4 minute subapical sonsilla, proximally articulated to aedeague. Posterior
parameres large;_basal branch of posterior paramere long, basally broad with
serrate_margin, apically pointed with straight margin (cf. lutea, paralutea,
prostiponsis).

Egg guide: Brown, with about 16 teeth and a subterminal hair. Basal isthmus
0.45 length of lobe.

Internal structures, 4 and ©: Intestinal coiling index 2.0, Rectal index 1.5.
Malpighian tubules 2 anterior,free, common trunk 0.25 tolal length; 2 posterior,
free. common truuk 0.1 total length; anterior half length of posteri

Liternal genitalia, &: Testes small, pale yellow,
coils. Accessory glands larger than testes. Fjaculatory bulb small, globular.

Internal genitalia, 2: Spermathecae bell-shaped, strongly scierotized. Paro-
vavio ovoid, larger than spermathecac.

NArrow

1 3 outer and 8-3 inner

Ventral receptacle lang, tightly coiled.
Egg filaments: 2 long slender filaments, slightly flattened apically. '
Pupae: Anterior spiracles with about 7 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a rod-shaped
nd a short heterochromatic Y.

Distribution. Known only from the Lype locality in TATWAN,

X

6. Drosophila (Sophophora) prostipennis SP. NOV., T, . Lin -

Type culture: Wulal, Talwan; coliccted by L. Throckmortos and I, J. Lin,
April 1968. Texas stock 3146.7.

Body length: & 2.5 mx 0 m.m.

Head, 3 zmd 9: Arista with 4 branches above, 3 below, plus the terminal fork.
Front slightly whitish. Orbital bristles in the ratio 2: 1:2. Carina prominent, con-
vex. Ocelli orange; eyes red. Greatest width of cheek 0.1 greatest diameter
of eye,

Thoraz, & and : Acrostichal hairs in 8 rows in front of dorsocentral bristles,
6 irregular rows between dorsocentrals. Anterior scutellars sirongly convergent.
Ratio anterior/posterior dorsocentrals 9.7, Sterno-index 0.7, Preapical bristles on
all tibiae; apicals on first and second tibiae. Sex-comb of male (Fig.
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Table 3) in 2 distal metatarsal rows of stout black bristles, 2 4 (usnally 3) rows
on the second tarsal segment.

Wings, & and 2: Female wing transparent. Male wing (Fig. 156C) gradually
becoming dusky apically between the costal and third longitudinal veins, the
color intensifying with age; small triangular unpigmented patch sometimes
present between apex of first longitudinal vein and second longitudinal vein.
Approximate indices. Costal index 2.7; 1V index 2.2; 1C index 1.1; 5X index 1.7,
Third costal section with heavy setation on basal 0.4. Wing lengths: 4 2.2 mm.;
€ 2.6 mm.

Abdomen, & and @ . Tergites of female with thin apical black bands. First two
tergites of male with thin apical black bands; third with broad apical black band;

remaining tergites shiny black dorsally, pale brown laterally narrowing pos-
teriorly.
"Periphallic organs (Fig. 23): Genital arch broad laterally, narrowed dorsally,
black above, lighter below. Toe elongated, narrow, laterally and ventrally with
numerous small brisiles, dorsolaterally with 3 very large bristles, Primary
clasper only present, large, dorsolaterally with a row of 4-5 short black teeth,
ventrolaterally with a comb of 10-12 long rounded black teeth, medially with
abuut 9 brisdes one of which is elougated. Anal plate oval, black, with numerous
bristles, long above, shorter below. Median lobe of decasternum rectangular.

Phallic organs (Fig. 24): Aedeagus slender, broader basally, not hirsute,
apically rounded and nolched. Anterior parameres large, apically puinted and
black, subapically with 3 tiny lateral sensilla, Posterior parameres large, with
long marginally serrate basal branches.

Eyg guide: Brown, with 15-16 teeth and a large subterminal lair. Basal
isthmus 0.4 length of luhe‘

Internal structures, § and ?: Intestinal coiling index 2.0. Rectal index 1.7.
Malpighian tubules 2 anterior, free, common trunk 0.3 total length; 2 posterior,
free, common trunk 0.1 total length; anterior one third length of posterior.

Internal genitalia, & : Testes small, yellow, with 2-3 outer and 3 inner coils.
Accessory glands large. Ejaculatory bulb globular.

Internal genitalia, %: Spermathecae brown, hemispherical, Parovaria very
large. Ventral receptacle long, tightly coiled.

Fgg filaments: 2 slender filaments, slightly flattened apically.

Pupae: Anterior spiracles with about 8 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of V’s, a rod-shaped
X-chromosome, and a short heterochromatic Y.

Distribution: Known only from the type locality in TATWAN.

7. Drosophila nepalensis

D. nepalensis Okada 1955. Flora and Fauna Nepal Himalaya 1: 388. T'ype
locality: Nepal.

General features: Described by Okada (1955).

Sex-comb and male genitalia: Figured by Okada (1955).

Distribution (Map 1):
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INDIA—Gupta and Ray-Chaudhuri (1970c); Parshad and Duggal (1965, 1966) ; Parshad and
Paika (1964).
NEPAL~—Okada (1955, 1966a).

The takahashii subgroup is morphologically one of the most uniform sub-
groups in the melanogaster species group. The structure of the clasper varies little
from one species to another and the sex-combs in all species are of the same basic
iype. ie., ransverse rows on the first two tarsal segments. The phallic orgaus of
all species are also very similar, although species may be distinguished in some
cases by the structure of the basal branch of the posterior paramere; thus taka-
hashii and pseudotakahashii have very short basal branches; lutea, paralutea,
prostipennis and nepalensis have long serrate branches, while trilutea has a
branch which is apically pointed and not serrate. D. nepalensis male wings
possess apical black patches (cf. suzukii and elegans subgroups) ; the male wings
of prostipennis are diffusely darkened apically; male wings of thé remaining
species are clear with the cxception of the slight darkening in #rilutea male wings
1n spite of the considerable morphological wniformity of the takahashii subgroup,
cach species may be characterized and identified by a combination of the follow-
ing characteristics—coloration of male wings; number of sex-comb rows and
bristles on the metatarsus and second tarsal segment; and structure of the basal
branch of the posterior paramere.

11

K11 SUBGROU.

Hsu 1949, Univ. Tex, Publ. 4920: 122.

Pale ta dark brown flies; abdomen of male black distally except in immactlaris
and unipectinata. Sex-comb of male in transverse rows of larger or smaller teeth
on the metatarsus and second tarsal segment, oblique on the metatarsus (raja-
sekariy, longitudinal (unipectinata), or absent (tristipennis and lucipennis).
‘Wings clear in female, with or without apical black patches in male. Anal plate
of periphallic organs with lower bristles differentiated to a larger or smaller
extent in length and/or thickness from upper bristles. Primary clasper only
present, large, with several sets of distinctly different teeth (lateral comb of
stout black teeth on clasper of several species situated in sclerotized prominence
somewhat separated from clasper). Aedeagus long, slender, non-hifid or com-
posed of sclerotized lateral portions with membranous connection; apically
hirsute or bare, Anterior parameres large, in most species takahashii-like, elon-
gate, apically black, pointed. Posterior parameres large, without basal branches.

1. Drosophila suzukii

D. suzukii (M a) 1931. = Leucopl suzukii M a 1931, Tlus.
Ins. Japan Empire: 366, 7'y pe locality: Japan.

General features: As described by Kikkawa and Peng (1938); Okada (1956);
and Parshad and Paika (1964). Male wing: Fig. 156D.

Sex-comb: Fig. 25.

Periphallic organs: Fig. 26. Phallic organs: Fig. 27.

Distribution:

,
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INDIA—Gupta and Ray-Chaudhuri (1970¢); Parshad and Duggal (1
Paika (1964).

CHINA- Kikkawa and Peng (1938); Peng (1937) ; Tan, Hsu and Sheng (1949).

ROREA—Clumg (1955, 1 Chung and Rho (1950); Kang, Chung and Lee (1958, 1959);
Kang and Moon (1968); Kim (1963); Kim and Paik (1963); Lea (1964, 1966a, 1966b);
Paik (1957); Takada and Lee (1958).

JAPAN—Kaneko and Shima (1960, 1062); Kaneko, Shima and Mowmma (1962
and Peng (1938); Makino of al (1952); Makino et al. (1955); Makino et al. (19
o et al. (1964); Makino e al. (1965
Momma (1957); Momma and Eeneko (1967); Okada (1956, 1964b, 1965, 1960b) ; Y.xkad—.
(1957, 1958, 1960); Wakahama (1966).

. 1066) ; Parshad and

Parshad and Paika (1964} established a separate subspecies {suzukii indicus)
for the Indian purmldl\orh of this species, which differ from the Yapanese (type)
{orm in a number of minor det; (farxal setation, average number of bristles in
the sex-comb, costal index, disposition of teeth on the clasper, shape of decaster-
num, and number of teeth in the egg guide). The Japanese, Korean and Chinese
populations should be designated suzukii suzuhii. To whal extent development
of sexual isolation between these two forms has accompanied morphological
divergence apparently remains to be determined.

2. Drosophila pulchrella

D. pulchrella Tan, Hsn and Sheng 1949, Univ. Tex. Publ. 4920: 198, Type
locality: Meilan, China.

General features: As described by Okada (1956) and Tan, Hsa and Sheng
(1949).

Sex-comb: Fig. 98.

Periphallic organs: Fig. 99. Phallic organs: Fig. 30.

Distribution:

INDIA—Gupta and Ray-Chaudhuri (1970¢); Parshad and Duggal (1965, 1966).
NEPAL—Okada (1966a}

CHINA—Tan, Heu and Sheng (1949).

FAPAN—(Oki Ts.)—Wakahama (1966).

TATWAN--Okada (1968} (identilication based on a single female).

3. Drosophila umipectinata

ectinate Duda 1924, Arch, Naturgesch. 90(A3}: 2 Type localiry:
Taiwan.

General features: Described by Duda (1924b) and Okada {1956).

Sez-cornb: Longitudinal along entire length of metatarsus only (Duda, [924b;
Okada, 1956).

Periphallic organs: Figured by Okada (1956). Phallic organs: Figured by
Okada (1954, 19563,

Distribution:

KO KFA —Kar

Chung and Lee (1958); Lac (1966b)

TAIWAN—Duda (19

L 19240,
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4. Drrosophila tristipennis

D). tristipennis Duda 1924. Arch. Naturgesch. 90(A3): 215, 247, T'ype locality:
Taivwan.

General features: Described b} Duda (1924b) and Okada (1966a).

Sex-comb: absent,.{ s

Male genitalia: hvurod LV Okadd (1966a).

Distribution:

INDIA—Sturtevaut (1927).
NEPAL- -Okada {1966a).
TATWAN--Duda (1923, 1924z, 1924h); Sturtevant (1927).

5. Drosophila jmmacularis

mb: Two transverse rows, on the distal border of the metatarsus and
the distal border of the second tarsal segment (Okada, 1966a} {cf. suzukii).
Male genitalia: Figured by Okada (1966a).
Distribution: NEPAL (Okada, 1966a).

6. Drosophila rajasekari

3. rajasekari Reddy and Krishnamurthy 1968. Proc. Indian Acad. Qc; 68: 202.
Type locality: Mysore, Tndia.
- raychaudhurii Gupta 1969, Proc, Zool, Soc. (Caleutta) 22: 54. NEW SYN,

Ceneral féiitures: As deseribed by Gupta (1960) and Reddy and Krish.
namurthy (1968).

Sex-comb: Fig. 31. The number of teeth in each row is variable.

Periphallic organs: ¥ig. 32. Phallic organs: Fig. 33.

Distribution

CAMBODIA—Texss stock 30578,
INDIA-—Gupta (1969); Gupta and Rey-Chendburi (1970c); Reddy and Krishnamurthy
06i {1071) Tas biarmipes].

Vaidya and Godpole {
THAILAND—Texas stock 3116.8.

7. Drosophila (Sophophora ) lucipennis SP. NOV. 1. J, Lin

Type Culiure: Chi-Tou, Taiwan: collected by 1. Throckmorton and ¥. J. Lin,
summer 1967, Texas stock 3068.3

Body length: 3 2.3 mm.; ¢ 2.9m.m

Head, & and Arista with 4 branches above, 2 below, plus the texmmaX
fork. Front brown in female, whitish in male. Orbital bristles in the ratio 9
Carina narrow, strongly ridged. Ocelli orange; eyes red. Greatest width of clﬂeek
0.13 greatest diameter of eve.

Thorax, & and 9: Brown dorsally, slightly dusky laterally. Acrostichal hairs
i1 8 rows in front of dorsocentral bristles, 6-8 rows between dorsocentrals. An-
terior scutellars strongly convergent, Ratio anterior/posterior dorsocentrals 0.5.
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, Jirst two taxsal segments of 4 foreleg and & genitalin; 37, 38,
geuilalin; 40, 41, 12: elegons, sex comb and 3 genitalia: 43, M1,

45: denticulata, sex-comb and § gonitalia
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Sterno-index 0.8. Preapical bristles on all tibiae; apicals on first and second tibiae.
S h; male foreleg (Fig. 34) with recurved setae.

Wings, ¢ and %: Transparent. Approximate indices: Costal index 2.2; 4V
index 1.5; 4C index 1.4; 5X index 2.3. Third costal section with heavy setation
on basal half or slightly less. Wing lengths: ¢ 2.0 mm.; ¢ 2.4 man.

Abdomen, 8 and ¢ rgites of female with distinct apical dark bauds, and
brownish longitudinal mid-dorsal stripe, faint anteriorly, darker and broader
posteriorly. Tergites of male dusky anteriorly, gradually darkening posteriorly
to shiny black; brownish longitudinal mid-dorsal stripe evident anteriorly. Ster-
nites of male black, faint anteriorly, dark posteriorly.

Periphallic organs (Fig. 35): Genital arch black, very broad laterally, slightly
narrower dorsally. Toe very large, broadly rounded, laterally with short fine
peripheral bristles, medially with large peripheral bristles. Genital arch with a
very slender inner process reaching or almost reaching ventromedial border of
toe, this process with 4 fine bristles along its length, 2 large basal bristles, and 1
distal apically recurved bristle. Primary clasper only present, with 4 sets of teeth
—a lateral set of black rounded bristles in two groups of 5-6 above and 3-4
below; 2 short apically expanded spade-like teeth below the above; laterally
with a row of 3-4 fine curved bristles; and ventrally with a cluster of 3-4 curved
teeth, one of which is larger than the others and strongly recurved or S-shaped.
Aual plate small, slender, dorsally with about 16 bristles, ventrally narrow,
elongate, with a cluster of about 10 thicker bristles and apically with 1 very
Jarge bristle. Ventral lobes of anal plates slightly expanded apically and appar-
ently fused in mid-line. Median lobe of decasternum large, rectangular.

Phallic organs (Fig. 36): Aedeagus slender, with very lightly sclerotized
caudal feathery process. Anterior parameres large, medially contiguons prox-
imally, apically bilobed—medial lobe black, pointed; lateral lobe apically trun-
cate, with 2-4 long hairy sensilla. Posterior parameres large, not ornamented.

Fgg guide: Pale brown, with about 16 teeth and a subterminal hair. Basal
isthmus 0.35 length of lobe.

Internal structu & and 9: Intestinal coiling index 1.0. Rectal index 1.4.
Malpighian tubules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
free, common trunk 0.1 total length; anterior and posterior of equal length.

Internal genitalia, &: Testes bright yellow, small, with 2 outer and 2 inner
coils. Accessory glands long and slender. Ejaculatory bulb globular.

Internal genitalia, ¢: Spermathecae small, strongly sclerotized, bell-shaped,
very dark. Parovaria minute. Ventral receptacle long, tightly coiled.

Egg filaments: 2 long slender filaments, not flatiened apically.

Pupae: Anterior spiracles with about 7 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a rod-shaped
X-chromosome, and a small rod-shaped Y.

Distribution: TATWAN.

8. D hila (Sophophora) mimetica SP. NOV. Bock and Wheeler

Type culture: From an area about 20 miles north of Kuala Lumpur, Malaya;
collected by Dr. M. Wasserman, early 1962. Texas stock 3033.11.
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Body length: ¢ 2.0mm.; 2 25m.m.

Head, 3 and ?: Arista with 4-5 branches above, 4 below, plus the terminal
fork. Front pale brown. Orbital bristles in the ratio 3:1:3. Carina strongly ridged.
Ocelli pale orange; eyes red. Greatest width of cheek 0.1 greatest diameter of eye.

Thorax, & and 9: Acrostichal hairs in 8 rows in front of dorsocentral bristles,
6 rows between dorsocentrals. Anterior scutellars convergent. Ratio anterior/
posterior dorsocentrals 0.6. Sterno-index 0.6. Preapical bristles on all tibiae;
apicals on first and second tibiae. Sex-comb of male (Fig. 37) in transverse rows
of stout black bristles—2 lower metatarsal rows each of 4-5 bristles (sometimes
an additional bristle above these rows) ; and 3 rows on the second tarsal segment
of 1 bristle (upper row), and 2-3 bristles each (middle and lower rows).

Wings, $ and 9: Transparent. Approximate indices: Costal index 1.9; 4V
index 2.4; 4C index 1.4; 5X index 2.0. Third costal section with heavy setation
on basal half or slightly more. Wing lengths: ¢ 1.7 m.m.; ¢ 2.2 mm.

Abdomen, & and ?: Tergites of female with narrow apical black bands. First
four tergites of male with narrow apical black bands; remainder of male abdomen
shiny black dorsally, pale brown laterally.

Periphallic organs (Fig. 38): Genital arch dusky above; broad Jaterally, with
median dorsal constriction. Toe elongate, narrow, with about 12 small lateral
bristles. Lower portion of genital arch (above toe) with large bristles. Primary
clasper only present, large, broadly triangular, with 6 sets of teeth-—dorso-
laterally with 2-3 long thin apically rounded black bristles; ventrolaterally
with a comb of 67 similar bristles; dorsomedially with a row of 3—4 well-spaced,
large, pointed, dusky, ventrally recurved teeth; medial to the lowermost of these
1 elongate fine hawr; ventromedially 1-2 thin black dorsally recurved teeth; and
between these and the ventrolateral comb (on lower border of clasper) 3 dusky
teeth, broad basally, lower half of each tooth produced apically into a point. Anal
plate with long fine bristles above, ventrolaterally with about 7 strong bristles,
and with ventromedial lobe bearing 1 very large curved black tooth and a cluster
of smaller bristles.

Phallic organs (Fig. 39): Aedeagus pale brown, bare, apically rounded; basal
apodeme long. Anterior parameres large, crescentic, apically pointed, distally
black, with small thin medial Jobe in middle portion; sensilla laterally in 2 sets
on middle and lower parts of parameres. Posterior parameres large, apically
rounded, basally very broad with fine nodular ornamentation.

Lgg guide: Brown, with about 16 teeth, proximally somewhat irregularly
arranged. Basal isthmus 0.4 length of lobe.

Internal structures, 4 and 2: Intestinal coiling index 1.5. Rectal index 1.5.
Malpighian tubules large, pale yellow; 2 anterior, free, common trunk 0.1 total
length; 2 posterior, free, common trunk 0.1 total length; anterior and posterior
subequal in length.

Internal genitalia, &: Testes small, pale yellow, with 3 large outer and 2-3
small inner coils. Accessory glands very large. Ejaculatory bulb globular.

Internal genitalia, ?: Spermathecae hemispherical, strongly sclerotized. Paro-
varia same size as spermathecae. Ventral receptacle long, coiled.

Egg filuments: 2 tilaments, expanded and tlattened in apical quarter.

Pupae: Anterior spiracles with about 8 branches.
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Chromosormes: Male metaphase plate consists of 2 pairs of Vs, a pair of dots,
arod-shaped X-chromosome, and a short rod-shaped Y.

Distribution: Known only from the type locality in MALAYA.

Three of the species of the suzukil subgroup (suzukii, pulchrella, rajasekari)
are characterized by the presence of an apical black patch in the male wing
(Fig. 136D, E, and F respectively); in tristipennis the male wing possesses a
narrow apical black crescent extending from the costa to about a third of the way
between the fourth and fifth longitndinal veins (figured by Okada, 1966a)
male wings of unipectinata, immacularis, lucipennis and mimeticn are without
black patches.

The structure of the aedeagus is somewhat variable throughout the suzukii
subgroup. In suzukii, pulchrelle and rajasekari the aedeagus is fused and apically
hirsute; in lucipennis and mimetica fused and apis (with caudal feathery
process in the former species) ; in Zmrnacularis bilid and subapically hirsute; and
in fristipennis and unipectinata, bifid and laterally serrate (apically bave in
tristipennis, slightly hirsute in unipectinaia).

The sex-combs in the suzukii subgroup present the largest range of forms
encountered within a subgroup of the melanogaster species group. The sex-comb
is absent in tristipennis and Iucipennis; longitudinal on the metatarsus only i
unipectingia; in 2 oblique metatarsal rows in rajasekari; and in transverse rows
on the first 2 tarsal segients in the remaining species (1 apical row on each
soraent in sizukii and immacularis, several rows on each segment in pulchrella
and mimetica). As pointed out by Okada (1064a), the presence of a few sl
thick. hooked medial bristles on the distal portion of the mid-tibia
imal portion of the mid-metatarsus in males is also a general charac
L shit, ficusphila and eugracilis subgroups with the two excéptions

; ularis and rajasckari possess the bristles
on both tibia and metatarsus; in tristipennis and lucipennis the bristles are
present on the tibia only; mimetica, however, lacks hooked medial bristles on the
male mid-tibia and metatarsus, as also does unipectinata (Okada, 1964a). Sim-
ilar bristles were noted within the takahashii subgroup by Okada (1946a) in
takahashii, lutea and nepalensis; they are also present (on both tibia and meta-
warsus) in paralutea, trilutea and prostipermis; pseudotakahashii was vmavailable

suzukii, pulchrella,

victed.
Knowi species range Lrom Tndin and Nepal in the west to Japan, Taiwen and
the Malayan peninsula in the east, The ranges of a number of species overlap
broadly so that several suzukii subgroup species are sympatric in many areas
within the above geographic limits. Representatives of the subgroup are un
known from the major Southeast Asian islands (Borneo, Philippines, etc.) east
of the Malayan peninsula.

The geographic range of the suzuhii subgroup as a whole is somewhat res

IV, Tug prroaxs Susenour,—new subgroup

“This subgroup is established for the single Philippine species D. elegans,
described below, which bears somie superficial resemblance to several of the




28 The University of Texas Publication

members of the suzukii subgroup but differs substantially in the structure of the
male genitalia.
"The principal gross distinguishing features of the species are (in males):

wings rather plump, with apical black patches; forelegs slender, sex-comb in
transverse rows on the first 3 tarsal segments; mid-tibiae without hooked medial
bristles; testes deep orange, conspicuous through ventral abdominal wall; Mal
pighian tubules of both sexes orange, also visible through ventral abdominal
wall. Anal plate crescentic, with single lower very large black medial tooth.
Anterior parameres very long and slender, medially recurved. Posterior para-
wmeres large, with small medial finger-like branches. Aedeagus with subapical
constriction, apically broadly flattened and hirsute.

L. Drosophila ( Sophophora) elegans SP. NOV. Bock and Wheeler

Type culture: Baguio City, Luzon, Philippines; collected by L. Throckmorton
and ¥.J. Lin, July 1968. Texas stock 3140.2.

Body length: & 2.5 mm.; ¢ 2.7 m.m.

Iead,3 and ¢: Arista with 3 branches above, 2-3 below, plus a large terminal
fork. Front pale, whitish, Occiput brown. Orbital bristles in the ratio 3:1:3.
Carina convex. Ocelli orange; eyes red. Greatest width of cheek 0.15 greatest
diameter of eye.

Thorax, & and ?: Brown. Acrostichal hairs in 8 regular rows in front of dorso-
central bristles, irregularly arranged between dorsocentrals. Anterior scutellars
convergent. Ratio anterior/posterior dorsocentrals 0.7. Sterno-index 0.7, Preapical
bristles on all tibiae; apicals v first and second Libiae. Sex-cowb of male (Fig, 40)
in transverse rows on the first 3 tarsal segments; metatarsal portion consisting of
2 distal rows of 1-2 (upper) and 2-3 (lower) teeth; portion on second tarsal seg-
ment consisting of 2-3 rows of (from above down) 0-1, 1-2, and 1-2 teeth; and
portion on third tarsal segment consisting of 2 teeth, one above the other.

Wings, & and 9: Female wings clear. Male wing (Fig. 156H) with apical
black patch. Approximate indices: Costal index 2.8; 4V index 2.1; 4C index 1.0;
5X index 2.1. Third costal section with heavy setation on basal 0.4 Wing lengths:
3 2.0mm.; ¢ 2.1 mm,

Abdomen, & and 9: Tergites of female yellowish with broad black apical
bands, especially pronounced in last segment. Tergites of male dark brown with -
slightly darker apical bands; male abdomen darker posteriorly. Sternites of male

ark.

Periphallic organs (Fig. 41): Genital arch black, broad laterally and dorsally
with slight mid-dorsal constriction; lower part of genital arch bilobed, lateral lobe
(twe) larger, medial lobe covering base of clasper, Lower portion of genital arch
with numerous bristles, larger along undermargin, Primary clasper only present,
with 3 sets of teeth—a row of stout bristles along medial margin of clasper; a
cluster of bristles close to lower part of medial margin; and 2 groups of 2-3 short
black rounded teeth in middle region of clasper. Anal plate black, with concave
medial margin, 1 very large black ventromedial tooth, a few strongly curved
ventrolateral teeth, and the usual long bristles, Decasternum slender, strongly
sclerotized.

@
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Phallic organs (Fig. 42): Acdeagus stender, lightly sclerofized, constricted in
inid vegion, apically expanded, trancate and hirsute, Anterior
clerotized, curved towards and articulated with aedeag:
. ventral lobe with 2— hairy sensilla. Posterior pavameres lavge, with
numerous finger-like ornameniations medially. Caudal margin of novasternum
concave. with a pair of small submedian spines,

Fgg guide: Brown. with 10-11 teeth and a long subterminal hair. Basal isthmits
0.5 length of lobe.

internal structures, & and ?:
Malpighian tabules dark
2 posierior, frec.

long hm\ ily s

tinal coiling index 2.0. Rectal index 1.6
yellow: 2 anterior, free, common trunk 0.15 tolal Jength:

common trunk 0.1 total length; posterior 1.5 times longth of an-

texior.

Interncl genitalio, & : Testes orange, with 3—4 outer and 3 ssvollen inner coils.
Accessory glands large. Bjaculatory bulb globular.

Internal genitalia, ?: Spermathecae small, hemispherical, heavily sclerotized.
Pavovaria lavge. Ventral receptacle long, coiled

Fgg filaments: 2 vestigial filaments.

Pupae: Anterior spiracl ith about 8 branches,

Chromosomes: Male metaphase plate consists of 4 pairs of rods, a rod-shaped
X-chromosome, and a short J-shaped

Distribution: LUZON, PHILIPPT

hromosome.

DLNTICULATA SUBGROUP.—1ew subgroup
 DLNTICULATA DUBCROUP S

This sabgroup is established for the single spocies described below, which in
general iuue seems best included in the melanogaster group although not in any
of the existing \u}vgrmq)&

Males and females of denticudata are yellowish with distinct abdominal bands.
The males are distinguished by the unique sexcomb, consisting of 2 {or 3) ver;
large claw-like teeth on the distal horder of the metatarsus, and also by the struc-
ture of the periphallic organs, especially the anal plate whick possesses several
different sets of teeth including a cluster of 3-4 bristles in a small lateral conical
ion, The phallic organs are also unique in having very li

ightly sclerotized
r parameres but long heavi lerotized posterior pavameres.

1, Drosophila ( Sophophora) denticulata SP. NOV, Bock and Wheeler.

ype culiure; Popondetta,
yust 1961, Texas stock 30¢
Body length: ¢ 2.9 mum.; ¢ 2.6 mm.
Head. & and 9: Avista with 4-5 branches above, 3 below, plus the Leruinal
fork. Front pale brown, pollinose. Orbital bristles in the ratio 2 . Carina nar-

row, strongly ridged. Ocelli orange; eyesred. Greatest width of cneek 0.14 greatest
diameter of cye.

ollected Ty Dr. M, Wasserman,

Thoraz, 4 and 2: Dorsum brown., Pleura with a broad dark brown longitudinal
stripe with diffuse margins. Acrostichal hairs in 8 rows in front of (hnsuwnudl
. 1—6 rows between dorsocentrals. Anterior scutellars stightly convergent;
U'wt@nm scutellars crossed at right angles. Ratio anterior/posterior dor.
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$.5. Sterno-index 0.5-0.6. Preapical bristles on all fibiac; apicals on first and sec-

ibiae. Sex-comb of miale (Fig. 43) consisting only of 2 (or 3) very large claw
like black teeth on the distal border of the fore-metatarsus; tore femur of male un-
usually plump. densely pubescent, with a posteromedial row of about 9 long
ristles. Mid-tibiae of male without small hooked bristles.

Wings. & and €: Transparent. Approximate indices: Costal index 2.2; 4V in
dex 2.1; 4C index 1.2; 5X index 2.1. Third costal section with heavy setation on
basal half. Wing lengths: £ 1.8 mm.; ® 22 m.m.

Abdomen, $ and 9: Tergites 2—4 of female yellowish with dull black apical
hands, broader in middle; filth lergile with narrow black apical band of uniform
width; remainder of female abdomen yellowish. Tergites 2-4 of male abdomen
vellowish with dark apical bands, the first 2 slightly hroader in'middle; remainder
of male ahdomen yellowish

Periphallic organs (Fig. 44): Yellowish. Genital arch broad laterally, slightly
constricted dorsally; toe narrow, curved medially, with numerous bristles along
lateral and lower margins. Anal plate large, clougate, dorsally tapering, with
long thin bristles dorsally; slightly broader ventrally; ventral portion with short
thick teeth, pointed below, rounded above; lateral margin of anal plate with small
conical projection just abuve lower teeth, bearing 3-4 pointed basally thickened
bristles; middle portion of anal plate swith microtrichia medially. Primary clasper
only present, with 2 lewer sets ol teeth—a lateral comb of 4 long black bristles,
and a few small bristles medially (the uppermost longer than the others). De-
casternum rectangular, with lower lateral finger-like processes.

Phallic organs (Fig. 43): Aedeagus bifid, apically pointed, bare, laterally finely
serrate. Anterior parameres very faintly sclerotized, apically very narrow, with-
out sensilla. Poste
rounded, subapically
tum with shallow concavity and a small pair of widely
spines.

Egg guide: Brown, with about 18 teeth (somewhat irregularly arranged proxi-
mally) and a long subterminal hair. Basal isthmus completely unsclerotized,
membranous.

Internal structures, & and %: Inlestinal coiling index 1.0. Rectal index 1.3.
Malphighian tubules 2 anterior, free, common trank less than 0.1 total length; 2
posterior, free, common trunk 0.1 total length; antevior longer than posterior.
tes yellow, with 34 outer coils ending in an uncoiled
il Accessory glands short, thick. Ejaculatory bulb

for parameres strongly sclerotized, long and slender, api
ghtly hooked, basally bilobed. Caudal margin of novas
separated submedian

Internal genitalia, 2 : T
arm, and 1 swollen inner
globular,

Spermathecae large, strongly sclerotized. bell-shaped.

Internal genitalia,
Parovaria small. Ventral receptacle long, tightly coiled.

Egg filaments: 2 long fillaments, very slightly flattened in apical third.

Pupae: Anterior spiracies with about 13 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a rod-shaped
omosome, and a slightly longer rod-shaped Y-chromosome with a spheric

ch

expansion at one end,
Distribution:
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CATRNS, NORTH AUSTRALTA-—Bock {smpublished)
NEW GUINEA—Texas stock 3021.9.
PHILIPPINES—Bock (unpublis

ed).

THE EUGR.

115 SUBGROUP.~—new subgroup

Duda (1924a) erected the genus Tanygastrella on the basis of two species
found in Southeast Asia, viz., gracilis (Java), and hypopygialis (Sumatra). both
d by Duda in the same paper. The attributes of these species which Duda
theu considered sufficient to distinguish them from Dmsophﬂn at the generic level
ving indentation ( costal brs—al\ ) in front nf the first 1(\nu)!udmal vei

was ha ed on a single male.
l)udd (1926) suh oquontl\' obtained, andnmndl from Sumatra and
provided an expanded description of this species, at 1he same time noling “that
the genus Tanygastrella is retainable at most as a subgenus of Drosophila”. Duda
also observed that the females of gracilis were not recognizable amongst the mix-
ture of ananassae, bipectinata, etc., females in the Museum collection on which
his descriptions were hased, thus imputing a rather close relationship amongst all
of these (melaniogaster group) species.
a fas already been mentio
comblance hetween gracilis and members of the
subgroups of the melanogaster group in the possession by these species of small
hooked bristles on the middbiae and metatarsi of male flies; grecilis
ormb (albeit cons

. Okada (1964a) drew atfention to the ve-
ol ;

wzickii and |

A 8oX

ting of only 2 bristles), and mal

genitalia l.v[ncal in
of melanoguster group flies. Okada suggested that gracilis thus
secens best included in the melanogaster species group.

The Drosophila (Tar

many respec

gastrella) gracilic of Duda wnquestionably resembles
the large number of melanogaster group species now known in many fundamen-
tal respects, both in external and internal morphology. We are therefore of the
opinion that this species should now be included in the melanogaster specics group
of the subgenus Sophophora; Tanygastrella thus becomes a synonym of Dro-
sophila and of Sophophora. Unfortunately the specific name “gracilis” was al-
ready preo

pied in the genus Drosophila when Duada made use of it, having
buen used by Walker in 1853 (Basden t had formerly heen assumed that
the “gracilis” of Walker was described in the genus Scaptomyza, whereas it was
actually described i Drosophils}. We are tberefore senwaing Duda’s fly <D,
eugracl

1. Drosophila (Sophophora) eugracilis NOM. NOV. Bock and Wheeler

Tunygastrella gracilis Duda 1924. Arch. Naturgesch. 90 (A3):253.

Drosophila (Tanygastrella) gracilis Duda 1926. Suppl. Emomologica 14:99.
Type locality: Java.

Not = Drosophila gracilis Walker 1853, Ins. Brit. Dipt. 2: 239,

General features: Txternal morphology as described by Duda (1924a, 1926)
and Okada (1964a).

i
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Tic, 46, 47, 48, 40: D. eugracilis, first two tarsal segments of & foreleg and & genitalia (40:
lateral aspect of acdeagus and parameres); 50, 51, 52: ficusphila, sex-comb and & genitalia; 53,
54 ficusphila subgp. sp. from New Guinea, § genitalia; 55, 56: ficusphila subgp., sp. from
Queensland, 4 genitalia.

Sex-comb (Fig. 46): Consisting only of 2 very strong distal metatarsal bristles,
Male forelegs with characteristic recurved setae.

Periphallic organs: Fig. 47. Phallic organs: Figs. 48,49,

Inzernal structures, ¢ and 2: Intestinal coiling index 1.5. Rectal index (.3,
Malpighian tubules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
free, common trunk 0.1 total length; anterior and posterior of equal length,

Internal genitalia, & : Testes yellow, with 4 outer and 2-3 swollen inner coils.
Accessory glands large. Ejaculatory bulb oblong, globular.
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Internal genitalia, 2. Spermathecac moderately heavily sclerotized, small,
1, as large as spermathecae. Ventral receptacle long,

conical. Parovaria spher
tightly coiled.

Egg guide. Lightly sclerotize
Basal isthmus very lightly sclerotized, 0.3 length of lobe.

Egg filaments: 2long slender filaments, not flattened apically.

Chromosomes; Male metaphase plate cousists of 2 pairs of V
romosome, and a larger thick heterochromatic rod-shaped Y-chromo-
some slightly swollen at one end,

Distribution:

, with about 14 teeth and a subterminal hair.

a short cod-

AUSTRALIA (northeastj—Bock (umpnblished)
npublished).

PHIT ‘PPIN]:S ook (umpublish
FATA—Duda (1924a).
SUMATRA—Dnda (1096)
CAMBODIA--Texas stock 3057.5
THAILAND —Texas stock 3250.13.
INDIA—Gupta and Ray-Chavdburi (1970b)

ngh (1970).
Within the melanogaster group. eugracilis is close to the suzukii subgroup in
sion of hooked bristles on the male midlegs and in the structure of the
evipha sper with soveral sots of teeth; bristles on anal plate
shorter below than above). There are, bowever. substantial differences between
cugracilis and the members of the suzukii sabgroup in the siructuve of the phallic
organs and in the male forelegs. D. eugracilic is thevefore

argans (single cl

orded a
subgroup within the melanogaster group. The status of hypopygialis, Duda’s
les of Tanygastrelln, is discussed below in the Seclion “Questionable

. ;______w——()kada 1954, Kontyu 22:43.
Sex-comb of male

Dark flies with distinct black bans
d tarsal segment,

er produced apically into a prominent protuberance; sex-comb consisting
of 1w types of teeth—an entire row of blunt close teeth, and a few wrregularly
spaced longer pointed teeth deep to the former (cf, Fig. 50
arch navrow dorsally and laterally; too elongate and narrow
arch

on abdominal terg;

Wings clear. Genital
tation on genital
niined entirely 1o lower portion, Primary clasper oty present, narrow.
Anal plate elongate, narrow, with larger or smaller medial constriction in middle
or lower region separating longer bristles above from shorter, sometimes thicker
bristles helovw. Aedeagus long, slender, bare; basal apodeme considerably longer
than fragma.

1. Drosophila ficusphila
ficusphila Kikkawa and Peng 1938. Jap. 1. Zool. 7:531. Type locality: Cen-
tral Honshu, Japan.
seneral features: D
2x-comb: 1ig. 50.

ribed by Kikkawa and Peng (1938) and Okada (1956).

§
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Periphallic organs: Wig. 51. Phallic organs: Fig. 52; cf. Okada (1954).

Distribution:

KOREA—Lee (1964a, 19664, 1966b) ; Takada and Lee (1958).

JAPAN—Kikkawa and Peng (1938); Okada (1956, 1964b, 1965, 1966b); Takada and Waka-
hama (1967); Wakahama (1966)

TATWAN—Texas stock 3075.8.

INDIA (Andaman Is.)- Gupta and Ray-Chaudhuri (1070b).

2. Undescribed species from Goroka, New Guinea.

* The ‘male genitalia of a single male (collected by Dr. H.L. Carson) of the
ficusphila subgroup in the Genetics Foundation pinned collection of New Guinea
material are shown in Figs. 53 and 54. The species is an undescribed member of
the subgroup. The genital arch is distinguished by a set of extremely long bristles
in its middle region; the toe is strongly developed. with scattered very small
bristles, and lower lateral marginal bristles tightly clustered together. The clasper
is exceptionally small, with a few small bristles. The aedeagus possesses a cau-
dally recurved protuberance. Anterior parameres are long and curved. while
posterior parameres are very large and basally expanded.

3. Undescribed species from Australia.

A further undescribed member of the ficusphila subgroup is known from
Deeral, northern Queensland, Australia. Male genitalia are depicted inl. Figs. 55
and 56 (specimen courtesy of Mr, E.B. Basden of Edinburgh). The anal plate of
this specics is oxcoptionally large, with lower tocth strongly differentiated from
the upper teeth. The anterior parameres are large and somewhat irregularly
shaped; posterior parameres are bilobed. with medial lobulate process and lateral
branch ending in cn apically pointed expansion.

VIII. Tug nipponica Sussrour.—Okada 1954, Kontyu 22: 43,

This ¢mall, apparently rather homogeneous subgroup comprizes three species
known cnly from Japan and Korea. The principal diagnostic features of the sub-
group (males) are a longitudinal sex-corab on the first two tarsal segments; anal
plate with a single very large tooth ventromedially in addition to the usual
bristles; primary clasper only precent, with a row of stout teeth along its medial
margin; and aedeagus branched or serrate.

1. Drosophila nipponica

D. nipponica Kikkawa and Peng 1938. Jap. J. Zool. 7:531. Type locality:
Ayabe. Honshu, Japan.

General features: Described by Kikkawa and Peng (1938) and Okada (1956).

Periphallic organs: Figured by Okada (1956). Phallic organs: Figured by
Okada (1954).

Distribution:

KOREA—Chung (1958); Lee (1064a, 10662, 1966b); Makino et al. (1957); Takada and Lee

(1958)
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TAPAN—Kaneko and Shima (19621; Kaneko, Shina and Momma (1962); Kikkaws and Deng
{1938); Makino ef al. { ; Makino ef al. (1963); Makino of al. (1961
Momma and Kanoko {1967): Gkada (1956); Takada (195

95 Momma
Wekahoma (1966),

2. DProsophila magnipectinata

D. magnipectinata Okada 1956. Systematic Study of Drosophilidae and Allied
Families of Tapan: 113. Type locality: Sapporo, Hokkaido, Japan,
“Sp from Sapporo” Okada 1954, Kontyu 22: 39.
eral features: Described by Okada (1956).
omb and male genitalia: Figured by Okada (1956).
Distribution:

KOREA —Kang, Chung and Lee {1950); Kim and Paik (1957); Lec ((U64a, 15660, 106
Paik { 7).

JAPAN \HELI\AJ( l0) - Kaneko and Shima {1962); Makino ez al. (16
Makino ef al. (1965); Momma (1957); Okada (1956); Takada (192
(“megalopectinata”).

A-

o8

Makino ef al, (1963,
Yakada et al, (1

Okada (1956) included a description of a female “sp. like magnipectinary
following his description of magnipectinata. This species was subsequently re.
discovered and fully described by Takada and Okada (1960) as D. mommyg;.
Okada (1966a) included three new species from Nepal in the “mormai grouy,”
wilhin the subgenus Sophophora. This
fare-leg wilhout sex-comb. Mesonotum highly convex. Anterior reclinate srhita]

group was characlerized as [ullows: “Male

minute. Only one prominent oral. Anterior paramerc ol phallic organs 1. large
Bairy, usually wilh a Jongiludinal row of sensilla. Aedeagus hairy, often witt a
pair of basal elongate proce

3. Drosophila clarofinis

D. clarofinis Lee 1956
Korea,

General featur ribed by Loc (1050).

Sex-comb and periphallic organs: Figured by Lee 419591
c organs: Not described or figured.
Distribution: KOREA (Lec, 1959, 1964a, 1966b).

Korean J. Zool. 2:43. Type locality: Kongju, South

External morphology do

IX. Tar

—Hsu 1949. Univ. Tex. Publ. 4920: 123,

Pale 1o dark [lies; male abdomens black distally in some species. Sox-comb in
transverse rows on the first two or three Larsal segments of male foreleg. or one gy
too longitudinal or oblique metatarsal rows with one or a few additional teeth
on the second tarsal segment. Wings clear. Primary and secondary claspers pres.
ent (except varians). Primary clasper with two sets of teeth—a medial row or
cluster of peinted teeth {one somewhat longer than the others), and
of blunt black teeth (in most species in 2 groups; dorsal Tow on L‘\a?p(:r of
varians). Secondary clasper small, elangate, with a very large black medial tooth
and a fevw tiny additional ventral or lateral hairs. Acdeagus bifid, apically haoked
and hare, or non-bifid and hirsute.

ateral row
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¥16. 57, 58, 59: D, pallidosa, sex-comb and & genitalia: 60, 61, 62: phaeopleura, sex-comb and

& genitalia; 63, 64, 65: nesoetes, sex-comb and § genitalia; 66, 67, 68: atripez, sex-comb and
2 gonitalia
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1. Drosophila ananassac

D. ananassae Doleschall 1858, Nat. Tijd. Ned. Tnd. 17:128. Type locality:
Ambon Ts., Indonesia.

= imparata Walker 1859. Proc. Linn. Soc. Lond. 3:126 (de Meijere, 1908).

= similis Lamb 1914. Trans. Linn. Soc. Lond. 11 16:347 (preoccupied).

= errans Mallach 1933 Bull. Rishop Musenm 114:21, nom. nov. for similis
Lamb.

= caribea Sturtevant 1916. Ann. Entomol. Soc. Amer. 9:335 (Kikkawa, 1935).

General features: As described by Kikkawa and Peng (1038); Patterson
(1943); Sturtevant (1916).

Sex-comb: Transverse rows on the first 2 tarsal segmen
(from above down) 2-3

metatarsal rows of
3—4jrows on the second
5_teeth; a further

tooth generally present apically on the third tar .
Periphallic organs: Figured by Heu (1040) ; Kikkawa and Peng (1938) ; Malo-
golowkin (1948); and Wheeler and Takada (1964). Phallic organs: Figured by
Malogolowkin (1948); Okada (1954); and Wheeler and Takada (1964).
The periphallic and phallic organs of ananassae and pallidosa (Figs. 58 ’0)

gL
“Chromosomes: Metdphdse chromosomes figured by Kaneshiro and Wheeler
(1970). Salivary chromosomes ligured in Stone et al. (1957), further discussed
by Futch (1966).
Distribution: ;

AUSTRALIA—eastern: Barker (personal communication).

FLII—Bezzi (1928); Harrison (1954). ‘

SAMOA—Futch (1966); Harrison (1954); Malloch (1934a); Wheeler and Kambysellis
(1966).

GUAM—Bohart and Gressitt (1951).

POLYNESIA+MELANESIA—Curran (1936).

MARQTIESAS 1S —Mallach (1933, 1934h)

HAWAIL-Hardy (1952); Momma (1968); Zimmerman (1943).

MICRONESTA—Pipkin (1952); Wheeler and Takada (1964)

NEW GUINEA—Futch (1966).

EAST INDIES (Indonesia)— Duda (1923},

BORNEO-—Okada (1964a).

PHILIPPINES—Texas stock 3135.1,

AMBON IS —Doleschall (1858)

JAVA-—Sturtevant (1927).

SUMATRA—de Meijere (1908); Duda (1926); Sturtevant (1927).

INDIA—Gupta and Ray-Chaudhuri (1970b, 1970c); Parshad and Duggal (1965, 1966); Par-
shad and Paika (1964); Rebuuan wod Siugh (1969); Singh (1970); Vaidys aud Godpole
(1971).

SEYCHELLES—Lamb (1914) (“similis”).

CHINA— Kikkawa and Peng (1938) ; Peng (1937); Tan, Hsu and Sheng (1049).

JAPAN (Honshu and Ogasawara Is.)—Kikkawa and Peng (1938).

TAIWAN—Duda (1923, 1924s, 1024b); Kikkawa and Peng (1938); Sturtevant (1927).

EUROPE—Basden (1953b, 1054); Monclus (1964) ; Prevosti (1953).

AFRICA  Burla (1954b); Tsacas {1967b) ; Tallantire and Buruga (1971).

NORTH AMERICA—Kikkawa (1935); Patterson (1943); Patterson aud Mainland (1944);
Patterson and Wagner (1043); Sturtevant (1916) (“caribea”).

i
i

e
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CENTRAL AMERICA-—Duda (19254); Heed (1956, 1957); Hunter and Noewball (1961);
Patterson and Mainland (1944); Townsend and Whoeler (1955).

SOUTH AMERIGA—Bracic (195/a); Cova-Garcia and Suavez (1962); Dobr
(1943): Duda (19355, 1925b); Frota-Dessoa (1952); Malogolowkin (1
(1965); Pavan aud da Cunha (1947): Sturtevant (1916) (“earibea”).

amsky anl Pavan

D: ananassze has been recorded from all six biogeographic zones, although it
is conspicuously absent from some arcas. Its range in North America extends only
as far northward as southern' Texas, Florida and the intermediate states of the
[.8.A. The species appears to he rare in Anstralia, although it is alnmdant in
New Guinea and many Pacific islands. Records for the African continent are
scant but ananassae appears to be widespread there.

Fuich (1966) demonstrated that several of the populations of gnanassae have
attained varying degrees of sexual isolation from one another: the “light” and
“dark” forms of the V'iji-Samon area were, in addition, shown 1o be completely
reproductively isolated in natare and the “light” form is therefore here accordad
specific status (g.v.). A range of intensities of abdominal coloration is also known
in ananassae, from very dark in the Fiji-Samoa o very pale in Micronesia.
Futch further demonstrated a high sexual isolation between the New Guinea
strains which he wsed in his irvestigation and the Pacific dark strain, suggesting
that ihe New Guinea populations represented a separate spe The evolution-
ary pesition within ananassae is certainly complex; varying degrees of sexual
isolation exist between the various populations of New Guinea and the neighbor-
ing British Solomon Islands (Bock, unpublished). We do not believe that a new
species shauld he recognized among the New Guinea populations of enanassae
anless further work done to clarily the relative evolutionary status of the various
populations in this area, and the relationships of these populations to others of
ananassae, indicates that this is clearly warranted

. Drosophila (Sophophora) pallidosa SP. NOV. Bock and Wheeler

Type culture: Fiji; collected by M. R. Wheeler, Summer 1966. Texas stock

Bod'y Zuzg[/t § 29 mm; ¢ 2.5 mm.

Head, & and 9. Arista with 4 branches above, 3 below, plus the terminal fork.
Front pale brown, pollinose. Orbital bristles in the ratio 5:2:3. Carina broad,
convex. Ocelli orange; eyes red, Greatest width of cheek 0,15 greatest diameles
of eve.

Thorax, ¢ and ?: Acrostichal hairs in 8 rows in front of dorsocentral bristles,
4 rows between d0r<ocennals Anterior scutellars convergent. Ralio anterior/
posterior dorsocentrals 0.5. Sternc-index 0.5. I Lf‘ibflf‘s on all tibiae;
apicals on first and second ub: ?«m sof
{from above down) ¢ . rows on the sec uud h\r sal seg-
raer iceth; and an additional tooth
apically on the third tarsal segrment. —’

& and %: Transparent. Approximate indic

Costal index 1.7; 4V
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index 2.2; 4C index 1.5; 5X index 2.2. Third costal section with heavy setation on
basal half. Wing lengths: & 1.8 mm; ¢ 2.0 mm.

Abdomen, & and 9: Tergites of both sexes pale brown with dark posterior
bands of uniform width, fainter posteriorly.

Periphallic organs (¥ig. 58): Genital arch broad laterally, narrow dorsally;
toe with about a dozen large bristles. Primary and secondary claspers present.
Primary clasper large, with 5-6 large medial teeth, a ventromedial cluster of
teeth (one greatly elongated, curved towards decasternum), and lateral to these
a row of rounded black teeth in 2 sets of 5-7 (above) and 3-4 (below). Secondary
clasper small, with a very large curved black medial 100th and a few small hairs.
Decasternum narrow, with median dorsal protuberance.

Phallic organs (Fig. 59): Aedeagus brown, non-bifid, hirsute. Anterior para-
meres strongly recurved, articulated to acdeagus, dorsally pointed, at opposite
end rounded with 4 minute sensilla. Posterior parameres large, sheathing
aedeagus. Caudal margin of novasternum with prominent median convexity and
short stont submedian spines

Egg guide: Brown, with about 14 teeth and a subterminal hair, Basal isthmus
0.3 length of lobe.

Internal structures, $ and 9 : Intestinal coiling index 1.5. Rectal index 1.5.
Malpighian tubules 2 anterior, free, common trunk less than 0.1 total length;
2 posterior, free, common trunk less than 0.1 total length; anterior and posterior
of equal length.

Internal genitalia, é: Testes yellow, with 3—4 outer and 2-3 small inner coils.
sory gldﬂdb strnngl} |e<‘uxv<>d Ejaculatory bulb globular.

Internal g, , 9: Sper hecae olong: strongly sclerotized, Parovaria
small. Ven lml receptaclc. very long, tightly coiled.

Lgg filaments: 2 filaments, expanded and flattened in apical third.

Pupae: Anterior spiracles with branches tightly clustered.

Chromosomes: Discussed by Futch (1966).

Distribution: FIJT and SAMOA (Texas collections).

Although the genus Drosophila abounds in pairs or groups of exceedingly sim-
ilav species, there are few that cannot be separated by detailed examination of
the male genitalia and in this respect ananassae and pallidosa are exceptional.
Stone et al. (1066), discussing these specics, made the following generalization:
“If given no choice of mate, they cross and the Iy and F, show no, or minor, resi-
dual isolation. This complete initial isolation is, therefore, sexudl (behdvmral)
and dependent on no other isolating factors for its success.” Futch (1966, in ad-
dition to finding evidence of complete ethological isolation between ananassae
and pallidosa in nature, noted differences in inversion patterns between the two
species, Johnson et al. (1966) investigated isozyme polymorphisms and found
that ananassae and pallidosa have attained different polymorphic balances for
a number of enzyme systems. According to Narise (1966), ananassae and palli-
dosa show differences in wigratory activity (dependent on strains used and rela-
tive composition of the experimental populations) under competitive conditions.
One morphological difference (apart from coloration) between the two species

Ac

may serve as a criterion for separation of males, i.e. the reduced number of row:

0
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in the sex-comb of pallidosq in comparison with ananassae. To the extent that
one may judge remoteness of common ancestry from degrees of similarity be-
tween species (especially in the male genitalia), the phylogenetic separation of
ananassae and pallidosa must have been one of the most recent eveuts of specia-
ton in the melanogaster group. ) -

3. D hila (Sophophora) ph 1 SP. NOV. Bock and Wheeler

= sp. 5 of Kaneshiro and Wheeler 1970. Drosophila Information
Service 45:143.

Type culture: Fiji; collected by M. R. Wheeler, summer 1966. Texas stock
3044.4.

Body length: & 2.1 mm; ¢ 2.4 mm.

Head, 8 and 9: Arista with 4-5 branches above, 3 below, plus the terminal
fork. Orbital bristles in the ratio 5:2:5. Carina prominent, convex, dorsally with
very narrow ridge. Ocelli orange; eyes red. Greatest width of cheek 0.15 great-
est diameter of eye.

Thorax, & and 2: Brown. Acrostichal hairs in 8 rows in front of dorsocentral
bristles, 6 rows between dorsocentrals, Ratio anterior/posterior dorsocentrals 0.5.
Sterno-index 0.5. Preapical bristles on all tibiae; apicals on first and second tibiae.
Sex-corob of male (Fig. 60) in transverse rows of stout black bristles; 3-4 meta-
tarsal rows of (from above down) 0-4, 2-5, 5-6, and 4-6 teeth; 3-4 rows on the
second tarsal segment of (from above down) 0-4, 3-5, 5-6, and 4-6 teeth; and
2 rows on the third tarsal segment (upper 1-3, lower 1-2 teeth),

Wings, ¢ and ?: Transparent. Approximate indices: Costal index 1.6; 4V
index 2.7; 4C index 1.7; 5X index 2.3. Third costal section with heavy setation
on basal 0.5-0.6. Wing lengths: ¢ 1.9mm; ¢ 2.0 mr.

Abdomen, 8 and 9: Tergites of both sexes brown (darkening considerably
with age to dusky), with darker posterior bands of wniform width, fainter pos-
teriorly.

Periphallic organs (Fig. 61): Genital arch narrow dorsally and ventrally; oe
elongate, with about 14 bristles. Primary and secondary claspers present. Pri-
mary clasper large, with 2 sets of teeth—a medial row of 3 strong pointed upper
teeth and a cluster of about 7 lower pointed teeth (one greatly elongated, curved
towards decasternum) ; and a lateral row of thicker blunt black teeth in 2 por-
tions, an upper of 3 and a lower of 7 teeth. Secondary clasper small, with a very
large curved black medial tooth, 2 minute medial hairs, and 3 small lateral
bristles. Decasternum large, tapering laterally.

Phallic organs (Fig. 62): Aedeagus brown, non-bifid, strongly hirsute, apically
with median indentation. Anterior parameres very large, crescentic, articulated
to aedeagus, laterally with 4 well-spaced minute sensilla. Posterior parameres
large, broad basally, strongly tapering apically, extending past tip of aedeagus.
Submedian spines on caudal margin of novasternum widely separated.

Egg guide: Brown, with about 12 teeth and a subterminal hair. Basal isthmus
0.3 length of lobe.

Internal structures, 4 and ?: Intestinal coiling index 1.5. Rectal index 1.5.
Malpighian tubules yellow; 2 anterior, free, conmmon trunk 0.1 total Jength; 2
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postorior, free, commou truuk 0.13 tolal longth; anterior and posterior subogual
in fength.

ornal genitalia,
cossory glande
mmmal genitalia, ?: Spermathecae elongate, brown, strongly sclerotized,
Parovaria about half size of spermathecae. Ventral reccbtac[e long, tightly coiled.

Egg filaments: 2 slender filaments, flattencd in apical third.

Pupae: Anierior spiracles with about 15 branches.

Chromosomes: Metaphase chromosomes figured by Kaneshiro and ‘«Vl’xeelel’
Polytene chromosomes consist of 1 long autosomal arms and 2 shorter
X-chromosome arms embedded in a Jarge chromocenire,

Distribution: FIJI (Texas collections): Vit Levu and Vanua Levi,

1), phaeoplenra is a third member of the ananassae cluster, apparently restrict
od in distribution to Fiji and hence sympatric there with both anonassee and
paliidose. In general coloration, phaeopleura is practically indistinguishable from
the sympatric ananassae (ie.. the darkly pigmented form of the species), but
males of phaeopleura may be distinguished from males of ananassae by the more
extensive development of the sex-comb on the third tarsal segment of phaecopleura
pecially by the distinet differences between the phallic organs of the two
species, and by the slightly darker pleurae,

How, with 3 large outer and 2-3 small inmer

and

4. Drosophila { Sophophora) nesoctes SP. NOV. Bock and Wheceler

Ty pe culture: Palau, Caroline Ts., Micronesia; collected by Dy, 1. L., Ga
Sapuary 1968, Texas stock 301
of Kaneshiro and Wheeler 1870. Drosophila Information -Service

45,443,
1y length: 324 mm; ¥ 2.6 mm.

Head & and 2: Arista with 4-8 branches above, -4 below, plus the terminal
fork. Orbital bristles in the ratio 3:1:3. Carina slightly convex. Oceili orange;
eyes red. Greatest width of cheek 0.1 greatest diameter of eye,

Thoraz, 8 and 2: Brown. Acrostichal hairs in 8 rows in front of dorsocentral
bristies, 8 rows also between dorsocenirals. Ratio anterior/posterior dorsocentrals
erno-index U.6. Preapical bristles on all tiblae; apicals on first and second
iibine. Sex-comb of male (Fig. 63) in transverse rows of stoul black bristles; 2-3
nietatarsal rows of (from above down) 0-1, 4-6, and 6--7 teeth; %--3 rows on the
second 1 scgment of (from above down) -1, 4-5, and 5-7 teeth; and a
1 \r'h(‘r istle on the distal border of the third tarsal segment.

8 and ¢: Iranquwn( Approximate indices: Costal index 1.5; 4V in-
5X index 2.0, Third costal section with heavy setation on
basal 0.6. Wing lengths: 4 1.9 mm; ¢ 2.0 mm.

Abdomen, & and ?: Tergites of both sexes pale brown with thin posterior dark
bands; male abdomen klwhﬂy darker posteriorly. Abdomen of both sexes um
usually plump.

Periphallic organs (Fig. 64): Genital arch broad laterally, narrow dorsally;
ice acutely rounded, with numerous bristles. Primary and secondary claspers
present, Primary clasper large, with 2 sets of teeth—a medial row of 4 upper and
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8 lower teeth (one of the lower teeth greatly elongated, curved towards de-
sterram) ; and a lateral row of about 7 stout blunt black teeth in 2 sets of about
4 above and 3 below. Secondary clasper small, with a very large curved black
medial tooth, 2 tiny medial hairs, and 3 largor lateral hai laspor
apparently fused to anal plate. Decasternum elongate-quadrate.

Phallic organs (Fig. 65): Aedeagus brown, non-bifid, apically flattened and
expanded with 2 lateral projections, strongly hirsute. Anterior parameres very
large, crescentic, with 3 minute lateral sensilla in middle region. Poslerior para-
meres large, proximally fused, distally curved and pointed, extending past tip of
acdeagus. Submedian spines on caudal margin of novasternurn large.

Fgg guide: Brown, with 14-15 teeth aud a sublerminal hair. Basal isthious
0.3 length of lobe.

Internal structures, 2 and 9: Intestinal coiling index 2.0. Rectal index 1.4,
Malpighian tubules yellow; 2 anterior. free, common trunk 0.1 total length; 2
posterior, free, common trunk 0.1 total length; anterior and posterior subequal
in length.

Internal genitalia, &: Testes yellow, with 3 large outer and 2 small inuer coils.
Accessory glands large, curved. Ejaculatory bulb globular.

Internal genitalia, ¢: Spermathecae ovoid, strongly sclerotized. Parovaria tiny,
about a quarter size of spermathecae. Ventral receptacle long and tightly coiled.

Fgg filaments: 2 slender filaments, flattencd in apical fifth.

Pupae: Aulerior spiracles with about 10 branches

Chromosomes: Metaphase chromosomes figured by Kancshiro and Wheeler
(1970). Polytene chromosomes consist of 4 long autosomal arms and 2 shovter
{-chromosome arms embedded in a large chromocentre.

Distribution: PALALU.

As a fourth member of the ananassae cluster, nesoetes is known only from
Palau in Micronesia where it is sympatric with the usual light form of ananassae
and from which it may be distinguished in the male sex by the lesser develop-
ment of the sex-comb in nesoetes and by the marked differences in the phallic
organs between the two species.

; secondary

5. Drosophila {Sophaphora) atripex SP. NOV. Bock and Wheeler

Type culiwre: Taguna, Luzon, Philippines; collected by M. Delfinado, April

== *sp. 2 ol Kaneshiro and Wheeler 1970, Drosophila Information Service

45:143.

Body length: 4 2.3 mmy; ¢ 2.5 ym.

Head, & and 9: Arvista with 4-5 branches above, 3 below. plus the terminal
fork. Orbital bristles in the ratic 2:1:2. Carina slightly convex. dorsally very
narrow. Ocelli orange; eyes red. Greatest width of cheek 0.1 greatest diameter of
cye.

Thorax, 3 and ?: Brown, Acrostichal hairs in 8 rows in front of dorsocentral
bristles, 6 vows belween dorsocentrals. Ratio anterior,/posterior dorsocentrals 0.6,
Sterno-index 0.5. Preapicol bristles on all tibiac; apicals on: first and second tibia
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Sex-comb of malo (Vig. 66) in 2 transverso vows on the second tarsal segment
{upper 3-5, lower also 3-5 teeth}

Wings, 8 and ¢: Transparent. Approximate indices: Costal index 1.6; 4V
index 2.4, 4C index 1.6, 5X index 2.1. Third costal section with heavy setation
on basal half. Wing lengths: ¢ 1.8 mm; 2 2.0 mm.

Abdormen, & and 9: Tergites of female yellow-brown with dark apical bands.
Tergites 2 and 3 der of male abdamen
v black.
oriphallic organs (Fig. 67}: Genital arch narrow dorsally, broader late:
ss covering base of primary clasper; e with about 9 bristles.
Primary aud seconda aspers present. Primary clasper large, with 2 sets of
teeth—a medial row of 11--12 teeth, pointed, distally slightly curved, cne lower
looth greatly clongated towards decasternum; and a lateral row of 9-10 teeth in
2 sets of 4-5 teeth each. black, straight, blunt. Secondary clasper small, elongate-
oveid, with a very large curved black medial tooth and 5 tiny additional hairs.
Anai plate small. Decasternum quadrate.

Phallic organs (Fig. 68): Aedeagus brown, non-bifid, apically strongly hirsute.
Anterior parameres large, with dovsal and ventral lobes, articulated to aedeagus,
with 3 minute apical sensilla on dorsal lobe. Posterior parameres large, apically
poinled, extending past tip of aedeagus. Submedian spines on caudal margin of
novasternum close,

Fgg guide: Brown, with about 13 teeth and a subterminal hair. Basal isthrous
0.3 length of Tobe.

Fnternal structures, & and %: Inlestinal coiling index 1.0. Rectal index {.4.
Malpighian tubules yellow; 2 anterior, free, common trunk 0.1 lotal length;
2 pasterior, free, common irunk 0.1 total length; anterior and posierior sub-
equal in length.

Internal genitalia, &:

of male similar to those ol female; rema

with rounded pr

stes yellow, with 3 large outer and 2-3 small inner
coils. Accessory glands long, slender. Ejaculatory bulb globular.

Internal genitalia, 2: Spermathecae small, lightly sclerotized. Parovaria rela-
tively large. Ventral receptacle long, tightly coiled.
Eag filaments: 2 slender filaments, slightly flattened in apical third.
Tupae: Anterior spiracles with about 11 branches.
Chromosomes: Metaphase chromosomes figured by Karteshiro and Wheeler
970}, Polytene chromosomes consist of 4 long autosomal arms and 2 shorter
K-chromosome arms embedded in a large chiromocentre.

Distribution: BORNEQ and PFIUIPPINES (Texas collections; Bock, un-
published ;. THAILANID (Texas stock 3256.9).

6. Drosophila (Sophophora) varians SP. NOV. Bock and Wheeler

Type culture: Los Bafios, Luzon, Philippines; collected by Dr. L. Throck-
wmorton, july 1968. Texas stock 3146.53.
¢ of Kaneshiro and Wheeler 1970. Drocophila Information Service

&2 1mm.; ? .5 mum.
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Fic. 69, 70, 71s D, varians, sex-comb and & genitalin; 72, 73, 74: bipectinata, sex-comb and
4 genitalia; 75, 76, 77: malerkotliana, sex-comb and § genitalia.

Head, 8 and 2 : Arista with 5 branches above, 3 below, plus the terminal fork.
Orbital bristles in the ratio 3:1:3. Carina convex. Ocelli orange; eyes red. Greatest
width of cheek 0.1 greatest diameter of eye.

Thorax, 3 and ?: Dusky brown dorsally, blackish laterally. Acrostichal hairs
in 8 rows in front of dorsocentral bristles, 6 rows between dorsocentrals. Ratio
anterior /posterior dorsocentrals 0.6. Sterno-index 0.7. Preapical bristles on all
tibiae; apicals on first and second tibiae. Sex-comb of male (Fig. 69) in trans-
verse rows of stout black bristles; 3 metatarsal rows of (from above down)
1-3, 2-4, and 4-5 teeth; 3—4 rows on the second tarsal segment of (from above
down) 0-1, 3-4, 3-5, and 3-4 teeth; and 2 rows on the third tarsal segment
(upper 1, lower 1-2 teeth).
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Wings, ¢ and 2: Transparent. Approximale indices: Costal index 1.6; 4V
index 2.2; 4C index 1.5; 5X index 2.0. Third costal section with heavy setation
on basal half. Wing lengths: 4 1.8 mum.; ¢ 2.1 mam.

Abdomen, § and 2 Tergites of female and first 5 texgites of wale dusky browr,
with broad apical black bands. Male abdomen apically black. Dusky coloration
intensifies considerably with age.

Periphallic organs (Fig. 70): Genital arch very warrow dorsally, broad later-
ally, with rounded process partially covering base of clasper; toe with numerous
large bristles. Primary clasper only present, large, with teeth in 2 sets; and upper
row of §-9 large rounded black teeth (the lowermost longer than the others),
and a lower set of 10-12 finer pointed teeth (one greatly elongated, curved
towards decasternum). Anal plate small, with a cluster of hairs about the lower
tip. Decasternum small, with median dorsal point and median ventral notch.

Phallic organs (¥ig. 71): Aedeagus brown, non-bifid. apically hirsute. An-
terior parameres small, trilobed, articulated to aedeagus, with minute sensilla
on lateral and dorsal lobes. Posterior parameres large, divergent, basally orna-
mented with minute spherules, apically rounded, reaching level of tip of aedeagus.
Submedian spines on caudal margin of novasternum close.

Egg guide: Brown, with about 13 teeth and a subterminal hair. Basal isthmus
0.25 length of lobe.

Internal structures, ¢ and ?: Intestinal coiling index 2.5. Rectal index 1.5.
Malpighian tubules yellow; 2 anterior, free, common trunk 0.2 total length; 2
posterior, free, common trunk 0.2 total length; anterior and posterior subequal
in length

Internal genitalia, & Testes dark yellow, with 4 large outer coils one of which
is greatly swollen, and 1-2 tiny inner coils. Accessory glands very large. Ejacu-
latory bulb large, globular.

Internal genitalia, ©: Spermathecae small, lightly sclerotized. Parovaria about
two thirds size of spermathecae. Ventral receptacle extremely long, tightly
coiled.

Egg filaments: 2 slender filaments, flattened in apical quarter.

Pupae: Anterior spiracles with about 12 branches.

Chromosomes: Metaphase chromosomes figured by Kaneshiro and Wheeler
(1970). Polytene chromosomes consist of 4 long autosomal arms and 2 shorter
X-chr arms embedded in a large chr re.
Distribution: LUZON, PHILIPPINES.

Two “species complexes” may be recognized within the ananassae subgroup
(Bock, 1971a; Kaneshiro and Wheeler, 1970): the ananassae complex (aedeagus
non-bifid, apically hirsute), and the bipectinata complex (aedeagus bifid, bare,
apically hooked). The above 6 species constitute the ananassae complex, the next
4 the bipectinata complex. The position of andamanensis, the final species in
this subgroup, is less clear. The aedeagus of andamanensis resembles that of the
ananassae complex species in being non-bifid and apically hirsute, although the
small anterior parameres resemble those of the bipectinata complex species. The
sex-comb of anddmanensis is closest to that of bipectinata and parabipectina. Tn
the absence of further information (e.g. whether andamanensis may be crossed
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with any other species in the subgroup)
species coroplex.

On purely morphological grounds, the inclusion of varians 1o the ananassae
subgroup rmight be questivued. The species lacks the single-wothed secondary
clasper characteristic of all other members of the subgroup. and the anal plate
shows some of the differentiation of the lowermost bristles characteristic of the
species of the suzukil subgroup. We are obliged, nevertheless, to include varians
in the ananassae subgroup on grounds of chromosomal homology. Fach of the
other members of the gnanassac subgronp (except andamanensis) has been cx-
amined and found to po
long autosomal arms and

. andamanensis is not assigned 1o either

the same polytene chromosome complement of 4
orter X-chromosome arms plas a large chromo-
centre. I, varians possesses exacily the same polytene chromosome complement,
and the [ree ends of this species’ chromosomes are identical to those of the other
members ol the subgroup. (A polytene chromosome map of ananas:
Stone et al., 1957). Beyond the [ree ends, a number of chromosomal rearrange-
ments evidently distinguish varians from the other species in the subgroup, and
the other species from one another. Unfortunately it has not proved possible to
obtain interspecific crosses between varians and any of the other members of the
ananassae complex, or indeed between any two members of this complex with
the exception of ananassae and pallidosa (cf. Futch, 1966) . If hybrid larvae could
be obtained, the extent to which chromosomal rearrangements distingnish one
member of the ananassae complex from another would doubtless be considerably
1 is has been possible in the species of the bipectinata com-

is given in

plex (Bock, 1971b).
The phylogenetic relatio
discussed in detail by Yang, W hueler and Bock (this Bulletin).

ips of the species of the bipectinata complex are

7. Drosophila bipectinata
D. bipectinata Duda 1923. Ann. Mus. Nat. Hung. 20:52. Ty pe locality: “India:
Matheran 800 m.”
== szentivanii Mather and Dobzhansky 1962, Pac. Tnsects 4:247.
. 67 of Kaneshiro and Wheeler 1970. Droscphila Information Serv

45.143
General fealw

Ag deseribed by Duda (192

Kikkawa and Peng (1938);

Fig. 73. Phallic organs: Fig. 74.
hase chromosomes figured by Kaneshiro and Wheeler
(1970). Polytene chromosomes discussed by Bock (1971b). «

Distribution:

SAMOA~Wheeler and Kambycellis {1966).

FLII—Texas collections.

MICRONESTA (Palau)-—P; 2).
NEW GUINEA-—Bock 1‘7;1aw I\Iaﬂw\ and Dobzhansky (1962)
PT'ILAI‘PIN}%S Bock (
BORNLEO—Bock (1971a)
TILATLAND—Texas stack 3
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7

TNDTA

Juda (1923): Gupta and Ray-

960); Singh (1970).

N kada (1955, 1966a).

JAPAN—Kikkawa and Peng (1938); Makino and Kanchisa (1951); Okada (1964b, 1965),
Takada and YWakahama (1967).

TATWAN-—Kikkowa and Peng {1938).

haradhuri (1970, 1870b. 1970¢); Rahman and Singh

8. Drosophila parabipectinata

D, porabipectinata Bock 1971, Uaiv. Tex, Publ. 7103:277. Type locality:
1, Borneo.
sp. 77 of Kaneshiro and Wheeler 1970. Drosophila Information Service
45:143.

General features: As described by Bock (1971a).
—cornb and male genitalia: Figured by Bock (1971a).

Chromosomes: Metaphase chromosomes figured by Kaneshiro and Wheeler
{1970). Polytene chromosomes discussed by Bock (1971b).

Distribution:

BORNEC: ek (1971a).
PHITIPPINES—Bock (1971a).
THAILAND—Bock (1971a)
CAMBODIA— Texas stock 3057.6.

9. Dwosophila malerkotliana
D. mualerkotliana Parshad and Paika 1964, Res. Bull, Panjab Univ, 15.235,
2 ype focality: Chandigark, Pinjore and Malerkotla, India.
‘Drosophil éﬂuﬂh(plwm) sp.” of Okada 1964. Nature and Lile in South-
cast Asia 3440 { B passts ace wipraed )
10 and “sp. 11 of Kaneshiro and Wheeler 1970. Drosophila Tnforma-
tion Service 45:143. '
Generdl features: As described by a.(1964a) and Parclﬂad and Paika
(1964, L1 s v et e

Sex-comb: Fig. 75; 1 or 2 additional bristles may be present above the row on
the metatarsal border; the number of bristles in each row is someswhat variable,

Peripluldlic orguns: Vg, 76. Plal rguns: Tig. 77,

Distribution:

BORNEO - Back (1971a).
PHILIPPINES—Bock (1971a}
THAILAND—Bock (19714)
MALAYA—Texas sto
INDIA—Gupta and Ray rlmdhm ¢
man and Singh (1969); Singh (10707 v

5 1070b, 1970¢); Parchad and Pailka (19643; Rah-
aidya and Godpole (1971)

Two subspecies may be recognized in malerkotliana on the basis of male ab-
minal pigmentation. In specimens trom mainland Asia, the distal portion of the
ale abdomen is shiny black; in specimens from Borneo and the Philippines, the
entire male abdomen is pale brown orabs and male genitalia are the same
i both subspecies). Bock (197 [a) designated the former subspecics malerkotliana
mmialerkotliana, the latter malerkotliana pallida (type locality Borneo). the name

e
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“pallida” is preocenpied in the genus Drosaphila and should not have heen s
the pale subspecies is accordingly renamed malerkotliana pallens, NOM. NOV.

10. Drosophila pscudoananassac

D. pseudoananassae Bock 1971, Univ. Tex. Publ. 7103:274. Type locality:
Cairns, Australia.

= Drosophila ananassae of Mather 1955. Aust. J. Zool. 3:569.

= “sp. 8" and “sp. 9” of Kaneshiro and Wheeler 1970. Drosophila Information
Service 45: 143,

General features: As described by Bock (1971a).

Sex-comb and male genitalia: Figured by Bock (1971a).

Distribution:

AUSTRALIA (northeast)—Bock (1971a)
NEW GUINEA—Bock (1971a).

ORNE 971a).
PHILIPPINES—Bock (1971a).
MALAYA—Texas stock 303
THAILAND--Texas stock

51.8.

As in malerkotliana, two subspecies may be recognized in pseudoananassae.
In specimens from north Australia, New Guinea and the Philippines, male ab-
domens are pale brown; in specimens from Borneo and mainland Asia, male
abdomens are shiny black distally (sex-combs and male genitalia are the same
in both sub«pm ies). Bock (1971a) designated the former subspecies pwudo»

the latter, i nigra. The name “nigra”
is preo(cupled and the latter subspe s accordingly renamed pseudoananassae. _

11. Drosophila andamanensis

D. andamanensis Gupta and Ray-Chaudhuri 1970, Orient. Insects 4: 171. T'ype
locality: Andaman Ts.

General features: Described by Gupta and Ray-Chaudhuri (1970b).

Sez-comb and male genitalia: Figured by Gupta and Ray-Chaudhuri (1970b).
The sex-comb consists of a longitudinal row of teeth along the metatarsus and a
single tooth apically on the second tarsal segment,

Distribution: ANDAMAN and NICOBAR ISLANDS (Gupta and Ray-Chaud-
huri, 1970h).

As noted above, the affinities of and. is within the subgroup
are not clear, The highly restricted geographic distribution of this species does,
however, resemble the situations in pallidosa, nesoetes and phaeopleura, each
species being known only from one or a few smallislands.

X, Tae montrum Supsrour.—Hsu 1949, Univ. Tex. Publ. 4920:121.

usually with relati ender, shiny, yellowish
apical bands; male abdomen distally black in
ex-combs of males longitudinal

Medium to dark brown fli
abdominal tergites with distin
some species, With the few exceptions noted,
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along cniire lengths of motatarsns and second tarsal segment s clear.
Creniital i not constricted dorsally, Anal plate small, with long bristles, the
losvermost few in some species shorter and thicker. Primary and '(‘Dnd’er
seligerous ¢ ent; secondary clasper fused to anal plate or [ree, swith
one or more very large curved black medial teeth (except baimaii), and a few
small hajrs Acdedvua })dl‘f” or hirsute, not blﬁd or apically branched. Anterior
i s not elongale, black or pointed.
%nﬁmaﬂwcde in most species vestigial, or unsclerotized aud apparently non-
func spermatozoa in inseminated females evident in ventral recepfa-
e only).

The rmontium subgroup is by far the lavgest in the melanogaster species group,
accounting for close to half of all known species, Tn a few cases, several specics
within the subgroup have been shows by sexual isslation or chromosomal studies
1o be very closely related; the members of each such complex ave so hidicated and
treated together below. Tn the case of 2. kikkawai, strong morphological Tesem-
st close pliy logenetic alfinitivs between this specios and the sey
ndicated; these species are also treated together. Many of the species
in me mmmum subgroup, however, are, apart from sharing the general char-
ics diagnostic of the subgroup as a whole, noy obvxomh particularly
related to any of the remaining species. The African species are considered
t(\DNhew for convenience.
vely studied comp

spers pres

al (

in the montium sabgroup from the point
of speciation and jncipient speciation is that consisting of the three appau
serrata, birchil and dominicane. D. serrala was described by Mallech (1927)
from Queensland, Australia. Dobzhansky and Mather (1961) detected a v(’n
imilar form from New Guinea and northern Australia, partially o mvlqpp]ng in
distribution with serrafa; the new form was designated a sabspecies of serrata,
D. serrata birchii. Ayala (1965a), on the basis of extensive tests of sexual isola.
tion between these two forms and a third {very closely resembling birchii} known
only from Madang on the north coast of New Guinea, accorded full speuﬁc status
to bire hui and 10 the Madang 1y which was described as D. dominicana ( Ayala,
. Baimai (1970a) studied incipient speciati » confirming
rlier conclusion that the populations of this species from Rabanl (New
{rom mamland New Guinea, and from norlhern Australia constitute
al veproductive isolation from one s
ather. Incipient speciation has therefove proceeded within birchii, but has not
had a ch:l sufficient to re, the popalations as distinct species, Baimai
(1979 also found that several of the at least 40 polytene chromosome inversions
in birchii ave restricted to specific geograph

subdivisions of the species showing part

=S

1. Drosophila serrata

. serrata Matloch 1927, Proc. Linnean Soc. N.SW. 52: 6. 7y,
dsvolt, Queensland, Australia.

General features: Txternal morphology bricfly described by Maltoch (1927 ;
coloration discussed by Dnb/hansm and Mather (1961) ; additions] descriptive
information given by Mather (1955, and as below. Mather (1955} described

e locality:
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Fio. 78, 79, 80: D. serrata, sex-comb and & genitalia; 81, 82: birehir genitalia; 83, 84:

aurarie, 8 genitelin; 85, 86: biaurarie, 3 genitalias 87, 88: triauraria, & genitalia; 89, 90: guad-

rariq, & genitalia,




Bock and Wheeler: Drésophila melanogaster Species Group

the anterior scutellar bristles of serrafa as divergent; these bristles are convergent
in specimens examnined in the present study.

Sex-comb (Fig. 78): Teeth on upper portion of melatarsus and on entire second
segment fine, densely packed, contiguous.

Periphallic organs: ¥ig. 79. Phallic organs: Fig. 80.

Internal structures, & and 9 : Intestinal coiling index 2.0. Rectal index 1.7.
Malpighian tubules 2 anterior, free, common trunk less than 0.1 total length; 2
posterior, free, common trunk less than 0.1 total leugth; ariterior and posterior
of equal length.

Internal genitalia, &: Testes yellow, with 3-4 outer and a few tiny inner ¢
Aceessory glands large. Bjacudatory bulb globular.

Internal genitalia, 9 Spermatbecae velatively large, sphevical, but completely
unsclerotized and apparently non-funciional. Parovaria ovoid, about half as large
as spermathiecae, Ventral receptacle exceptionally long, tightly coiled.

}'#/’ filarnents: 2 slender filaments, niot flattened apically.

Egg guide: Brown, with about 16 teeth and a subterminal hair. Basal isthmus
0.3 length of lobe.

Distribution:

LYo
\Tuhatb ¢

HALIA (eostern and northern)-Ayala {1965a); Dobzhansky and Mather (1961);
s Mather (1955).
\— Ayala (19652).

; " 2 Drosophila birchii

i Dobzhansky and Mather 1961, Eyolution 15: 462. Type locality:
Crystal Cascades, northern Australia. X

D. serrata birchii Dobzhansky and Mather 1961 Evolutxonh 462,

D. birchii, Ayala 1965. Evolution 19: 538-545.

General features: Principal differences in external morphology between ser-
rata and birchii (coloration, periphallic organs) discussed by Dohzhansky and
Mather (1961). Additional descriptive information as below,

Sex-comb: Stmilar to that of serrata, with densely packed contiguous fine teeth

in upper portion of metatarsal comb and entire portion o nd tarsal segment,
Periphallic organs: Wig. 81. Phallic organs: Fig. 82.
Internal struciures, 3 and 2: Iutestinal coiling index 1.5, Rectal index 1.5.
Malpigh tubules 2 anlerior, fre anmon lrunk 0.1 total length; 2 posterior,

Free. commen trunk 0.1 total lruuth anterior and posterior of equal length.

Internal genitalia, & : Testes yellow, with 4-5 outer and a few tiny inner coils.
Accessory glands large. Fjaculatory bulb globular.

Internal genitalia, ¢: Spermathecae large but completely unsclerotized and
apparently non-functional. Parovaria half size of spermathecae. Ventral recep-
sry long, tightly coiled.
g filarments: 2 slender fi

ments, not flatlened apically
gride: Brown, with about 15 teeth and a subterminal hair. B:
3 length of lobe.

Distribution:
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AUSTRAIIA (northeastorn)—Aysla (1965a); Baimai (1970s); Dobzhansky and Mathor
(1961).

NEW GUINEA—Ayala (

96

; Baimai (1970a); Dobzhansky and Mather (1961).

3. Drosophila dominicana

D. dominicana Ayala 1965, Pac. Insects 7: 620, Type locality: Madang, New
Guinea. ¢ wbell g )

General features and & genitalia: Described an
19635h) and compared with those of serrata and birc
birchii but almost Letally sexually isolated from both serrata and birchii.

Distribution: Known only from MADANG, NEW GUINTA (Ayala, 19654,
1965b).

figured by Ayala (1965a,
escmbles

i1 ver,

A further complex of very interesting species is the auraria clusier of Japan,

rea, China, and Taiwan. The most widespread of these species is D. auraria,

ribed by Peng (1957 from China, and subsequently found to be widespread
in Japan and Korea. Moriwaki, Okada and Kurokawa (1952) reported the ex-
istence of an additional two forms from Japan, very closely resembling auraria;
the three forms were designated “auraria Type A” (= the auraria of Peng),
“auraria Type B, and “auraria Type C”. Takada and Makino (1952) and

‘ Takada (1954) voted (hat “Type A” and “Type B po tantially dif-

i ferent distributions by altitude, the [ormer occurring at low altitudes, the latter
at high altitudes.

The results of an extensive investigation of the distributions, abundan
ecological preferences of these forms, of sexual isolation between and within
them, and of some morphological comparisons, are sununarized in a series of
papers by Kurckawa (1956a, 1956b, 1959, 1960, 1962, 1963, 1967a, 1967b)
Sexual isolation within each “type” is low to very low. Some pairwise crosses
may be obtained amongst all three forms in the laboratory, but sexual isolation
in each case is very strong; all such crosses proceed more easily in one direction
than the other. The three forms do not interbreed in nature where they occur

trically in zones of overlap of their preferred habita Type A is largely
associated with low altitude human habitations; “Type B™ occurs in mountainous
regions; the distribution of *“L'ype € is somewhat mtermediate belween that of
“Type A” and that of “Type B”. The principal morphological differences between
the three forms lie in the phallic organs, althongh lack of sixih sternite setation

! distinguishes *"L'ype B from Lypes "A” and “C 2 (1954) has ligured the
phallic organs of the three forms; considerable differences betseen them are evi-
dent in the structures of the aedeagus, the caudal margin of the novasternum,
and to a lesser extent, the anterior parameres.

] It is quite evident that the three “types” of “D. auraria”, all now known from
Japan and Korea, “Type A” in addition from China, are biological species, and
they are therefore accorded spec e, in addition, a

fourth, heretofore unknown member of this complex from T i, The relation-

pecies Lo the former three as determined by sexual isolation tests re-

d sul

2, and

ic status in this paper. We ha

ship of th
ins to be investigated.

ma;
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4 Drosophila auraria

D. auraria Peng 1937. Annot. Zool. Jap. 16: 23. Type locality: Nanchang, China.
= “auraria Type A" of various authors.
General features: As described by Kikkawa and Peng (1938); Okada (1956);
and Peng (1937).
Periphallic organs: ¥ig. 83, Phallic organs: Fig. 84.
Distribution:

CHINA—Kikkawa and Peng (1938); Peng (1937); Tan, Hsu and Sheng (1949).

MANCHTTRTA-—Kikkawa and Peng (1938)

KOREA—Chung (1958); Chung and Rho (1959); Kang and Moon (1968, 1969) ; Kurokawa
(1967a); Lee (1963, 1964b, 1966a); Takada and Lee (1958).

JAPAN—Raneko (1960); Kaneko and Shima (1960, 1962) ; Kucokawa (1967a); Makino ef al
(1952); Makino et al. (1963); Makino et al. (1964); Makino et af. (1965); Makino ez al.
(1966); Makino and Takada (1950); Momma and Kaneko (1967); Okada (1966b); Shima
(1968); Takada (1957, 1958, 1960); Takada and Makino (1952); Wakahama (1966).

Lee (1963, 1904b) noted a polymorphism for the coloration of the abdomen in
Korean quraria females; “light” and “dark” forms were noted, the difference
found to be controlled by a single pair of alleles, “dark” being dominant.

5. Drosophila (Sophophora ) biauraria SP. NOV. Bock and Wheeler

auraria Type B” of various authors.

Type culture: Ka-ari, South Korea; courtesy of Dr. Taek Jun Lee, Chungang
University, Seouls South Korea. Texas stock 3255.1.

Body length: ¢ 2.5 man.; £ 3.0 mm.

Head, 8 and ?: Arista with 4 branches above, 3 helow, plus the terminal fork.

Front whitish pollinose, whiter in males. Orbital bristles in the ratio 3:1:3. Carina
small, not prominent, convex. Oceili orange; eyes red. Greatest width of cheek
.13 greatest diameter of eye.
Thorax, & and ?: Brown. Acrostichal hairs in 6 rows in front of dorsocentral
bristles, 4 irregular rows between dorsocentrals. Anterior scutellars parallel; pos-
terior scutellars crossed almost at right angles. Ratio anterior/posterior dorsocen-
trals 0.7. Sterno-index 0.6. Preapical bristles on all tibiae; apicals on first and
second tibiae. Sex-comb of male longitudinal along entire lengths of metatarsus
and second tarsal segment; metatarsal comb with about 25 teeth, smaller above,
Jarger below, the lowermost 2 displaced from the axis of the remaining teeth;
comb on second tarsal segment with about 19 unitorm teeth.

Wings, & and 2: Transparent. Approximate indices: Costal index 3.0; 4V
index 2.5; 4C index 1.0; 5X index 2.3. Third costal section with heavy setation
on basal half, Wing lengths: ¢ 22m.m.; ¢ 2.6 m.m.

Abdomen, $ and 2: Tergites of female yellowish with apical black bands. First
5 tergites of male yellowish with apical black bands; remainder of male abdomen
black dorsally, yellowish laterally.

Periphallic organs (Fig. 85): Genital arch broad dorsally and laterally, black
above level of lower margin of anal plate, yellow below; toe small, with a few
long bristles; narrow triangular process covering base of primary clasper. Pri-

o
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mary and secondary claspers present. Primary clasper with a laterai row of about
7 small pointed teeth a and a medial cluster of larger teeth, one thin and elongate.
Secondary clasper large, with 3 large curved black media! teeth and several fine
hairs ventrally and laterally. Anal plate black, with very long bristles. Median
lobe of decasternum bicornute.

Phall'c organs (Fig. 86): Yellow. Aedeagus hirsute, apically broadened, sub-
apically with pointed lateral expansions. Anterior parameres large, apically with
a few tiny sensilla. Posterior parameres very small, medially fused. Caudal
margin of novasternum with notched median lobe bearing small submedian

spines.
‘ge guide: Browm. with about 17 leeth and a long subterminal hair. Basal
isthmus 0.25 length of lohe.

Internal structures, $ and %: Intestinal coiling index 2.0. Rectal index 1.6.
Malpighian tubules yellow; 2 anterior, free, common trantk less than 0.1 total
Jength; 2 posterior, free, common trunk less than 0.1 total length; anterior and
posterior equal in length.

Internal genitalia, &: Testes yellow, with 3-4 outer coils and an uncoiled arm,
and 3 thickened inner coils. Accessory glands large, curved. Ejaculatory bulb
globular, almost spherical,

Internal genitalia, %: Spermathecae vestigial. Pavovaria minute. Ventral re-
ceptacle long, coiled.

Egg filaments: 2 slender filaments, not flattencd apically.

Pupae: Anterior spiracles with aboul 7 branches,

Chromosornes: Male melaphase plate consists of 2 patrs of ¥
X-chromosome, and a short Y-chromosome.

Distribution:

a rod-shaped

KOREA-Chung (1958); Chung and Rho (1959); Kang and Moon (1968, 1969); Kurokawa
(1667a); Lee (1966a); Takada and Lee (1958).

TAPAN—Kaneko and Shima (1950, 1962): Karokawa (1967a); Makino ¢t al, (1963); Makino
et al. (1964); Makino et al. (1965); Momuma and Kanekn (1967); Okada (1966b); Shima
(1958); Takada (1957, 1958, 1960}; Takada and Makino (1952); Wakahama (1066).

6. Drosophila {Sophophora) triauraria SP. NOV. Bock and Whecler

- “awraria Ty pe O of various authors.

Type culture: Tokyo, Yapan; courtesy Dr. H. Kurokawa. Tokyo Metropolitan
University. Texas stock 1736.1.

Body length: ¢ 2.5 man ; ® 2.8 man.

Head, & and ?: Arista with 4 branches above, 3 below, plus the terminal fork.
Front smmglv silvery i males, slightly silvery in females. Orbital bristles in the
ratd :3. Carina small, narrow, ridged; broader in females, Ocelli orange;
eyes red. Greatest width of cheek 015 greatest diameter of eye.

Thorax, & and 9: Brown. Acrostichal hairs in 6 rows in front of dorsocentral
Anterior scutellars parallel; posterior
ars crossed at right ar Ratio anterior/posterior dorsocentrals 0.7.
Sterno-index 0.6. Preapical bristles on all tibiae; apicals on first and second tibiae.
of retatarsus and second
out 31 leeth, smaller above,

Hr\&tles 4 rows between dors

Sex-comb of male longitudinal along entire ler
tarsal segment; metatarsal comb consisting of
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larger below, the lowermost 2 displaced from the axis of the remaining teeth;
comb on second tarsal segment with about 19 uniform teeth.

i : Transparent. Approximate indices: Costal index 2.8; 4V
index 2.5; 4C index 1.6; 5X index 1.7. Third costal section with heavy setation
on basal half. Wing lengths: & 2.3 mm; ¢ 2.6 mm.

Abdomen, & and 2 : Tergites of female yellowish with apical black bands. First
5 tergites of male yellowish with apical black bands; remainder of male abdomen
shiny black dorsally, yellowish laterally.

Periphallic organs (Fig. 87); Genitol arch
sbove Tevel of lower margin of anal plate, v

broad dorsally and laterally; black
w below; toe with 3 long bristles
and about 6 shorter bristles; narroyw triangular process covering hase of primary
clasper. Primary and sccondary claspers present. Primary clasper with a lateral
row of about 7 pointed teeth and a ventromedial cluster of larger teeth with a few
longer medial bristles. Secondary clasper with 3 very large curved black teeth
and several small ventral and laterat bristles. Anal plate black, with long bristles
above and a few shorter thicker bristles below. Median lobe of decasternum
bicornute.

Phallic argans (Fig. 88): Yellow. Aedeagus broad. apically broadly rounded,
hirsute, laterally with pointed expausions, Anterior parameres large, triangular,
apically pointed, subapically with minute sensilla. Posterior parameres small,
horm-like, medially fused. Caudal margin of novasternum with prominent bilobed
median procoss, without submedian spines.

Ko gquide: Brown, with about 18 teeth and a subterminal bair. Basal isthmus
0.2 iength of lobe.”
Internal structures,

and ?: Intestinal coiling index 1.5. Rectal index 1.5.
Malpighian tubules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
fre rnmon trunk 0.1 total length; anterior and posterior sulv(‘q\\a‘ in length;
nosterm tubules apically tlncLered

Internal genitalia, & : Testes pale yellow, with 3—4 outer and 1-2 swollen inner
coils. Accessory glands relatively small. Ejaculatory bulb small. globular.
wernal genitalia, 2 Spermathecae 3
tacle long. tightly coiled.

Fg fllaments: 2 long slender filoments. uot lattened apically.

Pupae: Anterior spiracles with about 8 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a rod-shaped X-
chromosome, and a short Y-chromosome

Distribution:

stigial. Parovaria small. Ventral recep-

KOREA--Chung (1938): Chung and Rlio (1959); Kang and Moor (1968, 196
19672} ; Kim (1963} ; Lee (1966a)
JAPAN-—Kancko and Shima (1962); Kurokawa (19674); Makino et al. (1963); Makino
| (1965); Making and Takada (1959); Momma and Kancko

{1967); Okada (1966b); Takada (1960).,

7. Drosophila ( Sophophora) quadraria SP. NOV. Bock and Wheeler
Type culture: Chi-Tou, Taiwe, Texas stock 3075.1,

Body length: § 2.5 w; @ 3.2 mm,

Head. & and 9: Asis

a with 4-3 branches above, 3 belov, plus the terminal
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fork. Front pale brown pollinose, silvery in males. Orbital bristles in the ratio
3:1:3, Carina convex. Ocelli orange; eyes red. Greatest width of cheek 0.15
greatest diameter of eye.

Thorax, & and : Brown. Acrostichal hairs in 6 rows in front of dorsocentral
bristles, 4 rows between dorsocentrals. Anterior scutellars parallel or slightly
convergent. Ratio anterior/posterior dorsocentrals 0.6. Sterno-index 0.5. Pre-
apical bristles on all tibiae; apicals on firet and cecond tibiae. Sex-comb of male
longitudinal along entire lengths of metatarsus and second tarsal segment; meta-
tarsal comb consisting of about 25 teeth, smaller above, larger below, the lower-
most 2 slightly displaced from the axis of the remaining teeth; comb on second
tarsal segment consisting of about 18 uniform teeth.

Wings, & and 9: Transparent. Approximate indices: Costal index 2.5; 4V
index 1.8; 1C index 1.1; 5X index 2.2. Third costal section with heavy sctation on
basal half. Wing lengths: 4 2.2 mm; ¢ 2.6 mm.

Abdomen, § and ¢ gites of female yellowish with apical black bands;
band on sixth tergite distinctly broader in middle. First § tergites of male yellow-
ish with apical black bands; remainder of male abdomen shiny black dorsally,
yellowish laterally.

Periphallic organs (L'ig. 89): Geuital arch broad laterally, slightly narrower
dorsally; black above level of lower margin of anal plate, yellow below; toe
acutely rounded, with a few long and several shorter bristles; narrow triangular
process covering base of primary clasper. Primary and secondary claspers pres
ent. Primary clasper with a lateral row of about 10 pointed black teeth and a
ventromedial cluster of about 10 larger teeth, one thinner, elongate. Secondary
clasper large, oval, with 3 large curved black medial weth and several siall
bristles ventrally and laterally. Anal plate black, with long bristles above and 3
thick lower bristles, larger medially. Median lobe of decasternum bicornute.

Phallic organs (Fig. 90): Aedeagus brown, slender, distally spade-like, lateral-
Iy hirsute, apically bare. Anterior parameres large, brown, apically pointed, with
3 tiny sensilla in middle region. Posterior parameres smaller than anterior para-
Ventral fragma quadrate. Caudal margin of novasternum. with median
s, strongly sclerotized, dusky (remainder of phallic organs brown), apical-
ly notched, without submedian spines,

Egg guide: Brown, with about 16 teeth and a subterminal hair. Basal isthmus
0.15 length of lobe.

Internal structures, ¢ and ©: Intestinal coiling index 1.5. Rectal index 1.8.
Malpighian tubules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
free, common trunk 0.1 total length; anterior and posterior of equal length.

Internal genitalia, & : Testes yellow, with 3—4 large outer and 2-3 small inner
coils. Accessory glands large. Kjaculatory bulb globular.

Internal genitalia. 9 : Spermathecae vestigial. Parovaria small. Ventral recep-
tacle long, tightly coiled.

Tigg flaments: 2 long slender filaments, not Hlattened apically.

Pupae: Anterior spiracles with about 9 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a rod-shaped
X-chromosome, and a short Y-chromosome.

Distribution: Known only from the type locality in TATWAN.
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The [ollowing 2 specics are known only from New Guinea and are morpho-
logically very close, althongh completely sexually isolated (Baimati, 1970c).

8. Drosophila mayri
D. mayri Mather and Dobzhansky 1962. Pac. Insects 4:245. Type locality:
Bulolo, New Guinea.
As described by Mather and Dobzhansky (1962).
Periphallic organs: Fig. 91. Phallic organs: Fig. 92.
Distribution: NEW GUINEA (Mather and Dobzhansky, 1962,

General feature:

9. Drosophila psendomayri

: Balolo, Now

. pseudomayri Baimai 1970. Pac. Tnsects 12:92. Type localit

Gonoral jeatires: Described by Baimai (1970c).
Male genitalia: Figured by Baimai (1970c¢).
Distribution: NEW GUINEA (Baimai, 1970c).

The best-known species in the montium
widespread and probably the most studied, 1
the Southeast Asian region frora India to ]
Australia and various Pacific islands in the cast; the species is also wide:
in South America. The confusion in the identification of kkkawar has already
been mentioned. Pe Meijere {1916) described 13, montium from Java and de-
posited Lype specimens in the Amsterdam Museum. Duda (1924b, 1926, 1940)
subsequenily identified “D. montizm” from various regions in Southeast Asia
and Africa. It is probable that most or all of the specimens Duda thus identified
were not the montium described by de Meijere but (in the case of the Southeast
Asian flies) the kikkawai subsequently described by Burla (1954a), or (in the
case of the African flies) a member of the seguyi complcx The lateral view of
the hypopygium drawn by Duda (1926) for “montium” from Sumatra is indeed
uggestive of kikkawai; the description given by Duda (1940} for “mon-
tiym” in kis African material is not sullicient to permit specific determaination,

{No records of the occurrence ot Aikkarvai i Alrica have been published; cf.,
however, sp. 13 below).

hgroup, as well as being the most
kkawai. D. kikkawai ranges across
pan and Korea in the north and

very

18, Drosophila kikkawai
D. kikkawai Burla 1954. Rev. Brasil. Biol. 14:47. T'ype locality: Brazil.
General fentures: As described by Rurla (1954a) ; Kikknwa and Pang (1038)
(“montium’) ; Okada (1956) ; and Wheeler and Takada (1964).
Periphallic orguns: Fig. 93.Phallz organs: Fig. 94.
Distribution (Records prior to 1954 are for “montium”

SAMOA—Harrison (1954}; Mailoch {1934); Wheeler and Kambysellis (1966
FIII--Iarrison (1954).

TTAW AT Hardy (10
MICRONEST
NEW GUINFEA

Marmma (1063) < Zirmmerman (1043)
‘Wheeler and Takada {1964).
Bock (unpublished}.
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Fre. 01, 02: D. mayri, 3 geritalin; 93, 94 kikkawai, ¢ genitalia; 05, 96: fini, & genitalia;

47, 08: pennae, § genitalia, 99, 100: barbarae, § gemitalia; 101, 102i orose, 3 genitalia; 103, ¢
101: rufa, § genitalia; 105, 106: lactsicornis, § genitalia i
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BORNEO—Okada (19648).

PHILIPPINES—Bock (umpublished}
ATRA—Okada (1964a). %=

ITNAM-~Okada (196%a

0.10.
Chaudluri (1970s, 1970¢); Parshad and Duggal (1965, 1966); Par-
Ralman and Singk (1069); Sturtevant (1627); Vaidya and Godpole

o
o)
&
o
N
Z
]
[
5
b5
4
g
A

INDIA—Gupta and R
shad and Paika (191
(1974}

NEPAL—Okada (1955, 1966a).

CHINA—Burla (1956

EOREA---Kang, Chimg and Fee (1950): Lee (1966h).

FAPAY $068); Takada and Wekohama (1067).

TATWAN.- i 2); Kikkawa and Peng (1935,

SOUTH AMERICA- Bwla (1 Vieire Maia (1949, 1953, 19554} 5 Mowdio =t al. {1965);
Pavan and da Cunha (1947) ; Hunter (1964).

1. Eikkonai has been chown to possess variation both for the color of the last

abdominal tergite and for the metaphase chromosome configuration. The last ab-
dominal tergite may be either black or yellow. Since both phenotypes may occur
in the same population (the color variation heing controlled by a single allelic
diffevence), the phenomenon is a polymorphism rather than a racial difference
"reire-Maia, 1949, 1953, 1955; Wheeler, 1949b). Of considerable Interest are
the findings of Baimai (1969, 19704) rogarding karyotype variation in. and the
preliminary {indings regarding sexual isolation between, seveval strains of Azk-
kawai ed in error as “0). montiuon”). Baimai reported the presence of
lour, possibly fivé, different karyotypes in Southeast Asian strains of kikkawai;
there appears, further, lo be complete sexual isolation between the Kota Kinabalu
strain and two other strains within the island of Borneo. An extensive study of
sexual isolation between as many strains as possible of the widespread Aikkawai
is needed to clarify the situation; this “species” may in fact consist of several
morphologically very similar or identical, if karyotypically different, reproduc-
tively isolated groups of populations. Burla (1956) mentioned differences in male
genitalia between Brazilian and Oriental specimens.
Several other species resemble kikkawai closely in the structure of the male
genitalia, These species together with kikkawai appear to constitute one phylo-
genetic branch within the montium subgroup; they are therefore considered to-
wether below. The gpecies most closely vesembling kikkarvai is D. lini sp. nov.;
the periphallic organs of Jini possess larger dorsal bristles on the medial margins
of the sccondary claspers than do those of Aikkawai, and the aedeagus of lini is
apically broader than that of fikkawai i addition 1o being hirsute; otherwise, as
comparison of Figs. 93, 95, 94 and 96 shows, the two species are exceedingly
similar in the structure of the male genitalia,

(iden

11. Drosophila (Sophophora) lini SP. NOV. Bock and Wheeler

Type culture: Yun-Shui, Taiwan; collecled by T.. Throckmorton and ¥. J. Lin,
June 1968, Lexas siock 3146.1.

Body length: § 2.6 ma; ¢ 3.0 mm.

Heod, ¢ and 9: Arista with 4-5 branches above, 34 below, plus the terminal
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onvex, somewhat
week 0.15 greatest

in the ratio 3:1:3. Cavin
wves red. Greatest width of ¢

fork. Frout whitish. Ovbital bristl
broader in females. Ocelli orange;
meter of eye.

orax, § and 9: Acrostichal hairs in 6 rows in front of dorsocentral bristles,
4 rows between dorsocentrals. Anterior scutellars parallel; posterior scutellars
crossed at right angles. Ratio anterior/posterior dorsocentrals 0.6. Sterno-index
0.5. Preapical bristles on all tibiae; apicals on first and second tibize. Sex-comb
of male longitudinal along entire lengths of melatarsus and second tarsal seg-
nlent; metatarsal comb consisting of about 21 teeth, smaller above, the lower-
most 2 slightly displ ; comb on second
1 segment consisting of about 16 uniform tecth.

Vings, @ and . Transporont Approxmdl@ indices: Costal index 2.6; 4V
5 4C dudex 1.4 5X index 2 1 on with heavy selation
al hall, Wing lengths: £ 2.2 mm.; © 2.6 mm.

Abdomen, § and €: Tergites of female yellowish with very distinct apical
black bands. First 5 tergites remainder of male
abdomen black dorsally.

Periphallic organs (Fig. 95): Genital arch broad laterally and dorsally, black
dorsally; toe broadly rounded with 1 long bristle and 5-6 shorter bristles; medial
process of genital arch covering base of primary clasper with a very long bristle,
Anal plate black, with very long bristles. Primary and secondary claspers present.
Primary clasper with a row of 3-4 curved pointed black tecth above and a cluster
of 7-8 longer black teeth below. Secondary clasper oval, sclerotized aud attached
to anal plate via membranous connection; secondary clasper with 2 very large
black medial leeth equal in size, 3 lower and 3 larger lateral bristlos.

Phallic organs (Fig. 96): Aedeagus long, slender, apically pointed, fincly hir-
sule. Anterior parameres Jarge, broad, with 3 minute apical sensilla. Caudal

. margin of novasternum strongly convex, with a pair of long, close submedian
spines.

Egg guide: Dark brown, with about 16 teeth and a subterminal hair. Basal
isthmus 0.15 length of lobe.

Internal structure: and 2. Intestinal coiling index 2.3. Rectal index 1.5,
Malpighian tubules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
freo, common trunk 0.1 total length; anterior and posterior of equal longth.

Internal genitalio, s pale yellow, with 4 outer and 3-4 inner coils
Ac ry glands large. J_]mnlamr\ bulb globular.

Iniernal genitalia, ¢: Spermathecae relatively large but completely umnscle
rotized and apparently non-functional. Parovaria mrinute. Veptral receptacle
long, tightly coiled.

Egg filaments: 2long slender filaments, not flattened apically.

Pupae: Aunterior spiracles with about 11 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of V’s, a rod-shaped
X-chromosome, a short ¥-chromosome, plus a pair of very short rods.

Distribution: Known only from the type locality in TATWAN,

d

:d from the axis of the remaining tee

of male similar to those of fema

The following New Guinea species is also very close to ktkkawai, differing
in heing of darker coloration and in lacking the long submedian spines

main
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on the caudal margin of the novasternura which distinguish both kikkawai and
lini. The periphallic organs of all 3 species

e very similar.

12. Drosophila (Sophophora) pennae SP. NOV. Bock and Wheeler

Type culture: Goroka, New Guinea; collected by Dr. H. L. Carson, October
1961. Texas stock 3028.1.

Body length: ¢ 2.3mam.; ¢ 2.8 mm,

flead, & and 2: Arista with 4 branches above, 2-3 below, plus the terminal
fork. Wront brown, slightly pollinose. Orbital bristles in the rativ 3:1:3, but in
many specimens of the type (and only) culture the posterior reclinate orbital
is greatly underdeveloped or absent, while in a few specimens the proclinate and
clinate orbit.

anterior

are underdeveloped; presumably a genetic aberration
in the type culture. Carina convex. Ocelli orange; eyes red. Greatest width of
check 0.15 greatest diameter of eye.

Thorax, 3 and ?: Dark brown, almost black in old specimens. Acrostichal hairs
in 8 rows in front of dorsocentral bristles, 4-6 rows between dorsocentrals, An-
terior scutellars convergent. Ratio anterior/posterior dorsocentrals 0.7. Sterno-
index 0.6, Preapical bristles on all tibiae; apicals on first and second tibiae. Fe
mora dark brown, almost black in old specimens. Sex-comb of male in longitudinal
rows along the entire lengths of the metatarsus and second tarsal segment; meta-
tarsal comb consisting of about 30 tecth, shorter above, the lowermost 2 displaced
from the {curved) axis of the remaining teeth; comb on secoud tarsal segment
consisting of aboul 21 uniform teeth.

Wings and ¢: Transparent. Approximate indices: Cos
index 2.8; 4C index 1.6; 5X index 2.3. Third
on basal 0.6. Wing lengths

2l index 1.9; 4V
costal section with heavy setation
Amm; 2 24 mm.

gites of male yellowish with broad apical dull black
bands, broader in middle. Tergites of female entirely dull black,

Periphallic organs (Fig. 97): Genital arch broad dorsally and laterally, black
mid dorsally, yellowish laterally; toe with about 10 long bristles. Primary and
secondary claspers present. Primary clasper large, with a row of 5-6 teeth above
and a cluster of about 7 longer teeth about the centromedial margin, the upper
2 longer and thinaer. Sccondary clasper oval, with © very large curved black
medial teeth (the upper smaller than the lower), and a few staall hairs, Anal
plate black, with long bristles. Median pracess of decasternum bicommte.

Dhallio organs (Iig. 98):

Abdomen, ¢ and 9. Ter

Brown. Acdeagus

slender, non-bifid, bare, apically
mperPd and shightly curved. Anterior parameres large, broad, swith minute apical
Sl

illa. Posterior parameres long, slender, reaching tip of aedeagus. Caundal
margit of novastermum with long, narrow, very strongly sclerotized median con-
vexity and long hairs; submedian spines absent.

Egg guide: Dark brown, with about 17 teeth and a subterminal hair. Basal
isthmus 0.25 length of lobe.

Internal structures, & and Tntestinal coiling index 2.5. Rectal index 1.5
Malpighian tubules yellow; 2 anterior, free, common Irumk 0.1 total length; 2
posterior, frec, common trunk 0.1 or less total length; anlerior and posterior of
equal longth,
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Tesles yellow, with 3 large ouler coils and an uncoifed
ory glands large. Ejaculatory. bulb small,

Internal genitalia,
arm, and 3 small inner coils. A
globular.

Internal genitalia, ?: Spermathecae minute, completely unsclerctized. Paro-
varia small. Ventral receptacle long, tightly coiled.

Egg filaments: 21ong slender filaments, not flattened apically.

Pupae: Anterior spiracles with about 9 black branches.

Chromosomes: Male metaphase plate consists of 2 pairs of 'V
shaped X-chromosome, and a short Y

Distribution: NEW GUINEA.

, a long rod-

3 13. Species like Aikkawai from Africa

Tsacas (1971) figured the male genitalia of a species from Gameroun, Africa,
which very closcly resembles Aikkawai, especially in the setation of the secondary
clasper (large medial bristle below, smaller bristle above). There is, however, a
cunspicuous difference in the structure of the caudal margin of the novasternum
of the phallic organs between the Cameroun species and kikkawai; in kik-
hawai (Fig. 94) the caudal margin of the movasternum is strongly convex
and narrow, with a pair of very long spites; in the Gameroun species lhe caudal

margin of the novasternum is convex but broadly rornded, with smaller spines
(cf. barbarae, Tig. 100),

The following 3 species somevwhal resemble kikkawai in the structure of the
periphallic organs, although the phallic organs are quite distinetly different in
1€ or more respects

v 14. Drosophila (Sophophora) barbarae SP. NOV. Bock and Wheeler

Type culture: Bon Chakkrarat, Thailand; collected by D. I. Hardy and M.
Delfinado, March 1968. Texas stock 3116.10.

Body length: 8 20m.m.; ¢ 2.3 mm.

Head, & and 9: Arista with 4 branches above, 3 below, plus the terminal fork.
Front pale brown, Orbital bristles in the ratio 3:1:3. Cariua prominent, convex,
Yeelli orange; eyes red. Greatest width of cheek 0.15 greatest diameter of eye.

Thorax, 3 and ?: Browa. A chal hairs in 6 rows in front of dorsocentral
centrals. Anterior scutellars convergent. Ratio an-
terior/posterior dorsocentrals 0.6. Sterno-index 0.6, Preapical bristies on’ all
tibiae; apicals on first and second tibiae. Sox comb of male longitudinal along
> lengths of metatarsus and second tarsal segment; metatarsai comb cons
ing of about 18 tecth, smaller above, lowermost 2 displaced from the axis of the
remaining teeth; comb on second tarsal segment consisting of about 13 uniform
teeth
Wings, & and ?: Transparent. Approximate indices:
dex 2.8; 4C index 1.8; 5X index 2.7. Third costal section with heav
basal half. Wing lengths

Abdomen, & and 9: Tergites of bath sexes yeﬂuwish First 5 lex of female
bands; remaining tergites in both sexes un-

i

1.7 mm; 2 2.0 mm.

and first 4 of male with
anded.
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Periphallic organs (Fig. 99). Genital arch yellow, broad dorsally and laterally;
1oe small, with a large bristle and about 10 smaller bristles. Primary and secon-
dary claspers present. Drimar: vith about 10 irregularly arranged
lateral teeth, a cluster of similar teeth about the ventromedial border, and 4-5
longer medial bristles above the latter. Secondary clasper large, dark yellow,
fused to anal plate, with 2 very large equal curved black medial teeth and a row
of small bristles along the ventral border, Anal
specimens) with numerous long bristles, Median lobe of decastermum hroad,
bicornnte.

Phalli ans (Fig. 100): Yellow. Aedeagus very similar to that of kikkawai,
slender, hare, apically recurved. Auterior parameres large, basaily very broad,
with minute apical sensilla. Posterior parameres long, lightly sclerotized, with
straight margins. Caudal margin of novasternum with strong broad median con-
vexily and a pair of shert close submedian spines.

Egg guide: Brown, with about 17 teeth and a sublerminal hair. Basal isthmus
0.3 length of lobe.

Internal structures, 4 and @: Intestinal coiling index 2.0. Rectal index 1.8.
Malpighian tubules yellow; 2 anterior, free, common trunk 0.1 total length; 2
posterior, free,

asper yellow,

Jate black (conspicuous in living

common trunk 0.1 total length; anterior and pesterior of equal
length.

Internal genitalia, &: 1
sory glands large, swollen. T

:s yellow. with 34 outer and 1-2 inner coils. Acces-
jacilatory bulb large, globular.
Tnternal genitalia, %: Spermathecue vestigial. Parovaria very small. Veutral
receptacle long, tightly coiled.
Egg filaments: 2 long slender filaments, slightly flattened apically.
Pupae: Anterior spiractes with about 11 black branches .
Chromosomes: Male metaphase plate consists of 2 pairs of V's. a rod-shaped
X-chromosome, and a short Y.
Distribution:

BORNMEO Bock (unpubliched).
MATAYA—Texas stock 30333,
PITILIPPINES - Bock (unpublished
THATLAND--Texas stock 3116.10)

15, Drosophila truncata

2. rruncata Okada 1964, Natore and Life in Southcast Asia 5:
cality: Amo, Brunei, Borneo,

General features: Described by Okada (1964a).

Male genitalia: Figured by Okada (1964a). A difference was noted in the
structure of the caudal margin of the novasternum between specimens from
Borneo and those from India.

Distribution: Known from BORNEO and INDTA (Okada, 19644},

s similar to the preceding (barbarae) but differs in the
of the anal plate (pale yellow in truncata, black in barbarae), and in
+he margins of the aedcagus and posterior parameres (serrate in fruncata, not
servaie in barbarae).

Type lo

This specios is ve

colorati
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16. Drosophila (Sephophora) orosa SP. NOV. Bock and Wheeler

T'ype cullure: Khao Yai, Thailand; collected by Dr. V. Baimai, March 1971
Texas stock 3250.17.

Body length: 3 24 mm; % 3.0 mm.

Head, 8 and 2: Arista with 4 branches above, 3 below, plus the terminal fork.
Front pale brown, slightly pollinose. Orbital bristles in the ratio 3:1:3. Carina
strongly ridged, broader below. Ocelli dark orange; eyes red. Greatest width of
cheek 0.15 greatest diameter of eye

Thorax, 3 and 9: Brown. Acroslichal hairs in 6 rows in front of dorsocentral
bristles, 4-6 irregular rows between dorsocentrals. Anlerior scutellars converg-
ent. Ratio anterior/posterior darsocentrals 0.6. Sterno-index 0.6. Preapical bristles
on all tibiae; apicals on. first and second tibiae. Sex-comb of male longitudinal
along eutire lengths of metatarsus and second larsal segment; metatarsal comb
(.leﬂsn‘qg of about 16 {ine contiguous teeth above, about 9 larger separated teeth
below, plus a further 2 ou the distal metatarsal border displaced from the axis of
the remaining teeth; comb on second tarsal segment consisting of about 15 teeth
gradually decreasing in size from above down, plus an additional stouter slightly
curved tooth on the distal border.

Wings, & and 9: Transparent. Approximate indices: Costal index 9.3; 4V

5 5X index 2.8. Third costal section with heavy setation
onbasal 04, Wing lengths: 1.8 mm; ¢ 2.0 mm.

Abdomen, 8 and 2 Tergites of [umﬂe with broad apical black bands, broader
in middle. on first 4 tergites of male with broad apical black bands; remainder of
male abdomen faintly banded.

Periphallic organs (Fig, 101): Vellow. Genital arch broud dorsally and lateral-
1y; toe broadly rounded. with 1-2 long and 6-8 small bristies. Primary and sec
ondary claspers present, Primary clasper small, medially rounded, with a peri-
phPrdl row of about 12 stout black teeth and 1 considerably larger tooth. Secon:
dary clasper large, fused to anal plate, with 2 very large curved black medial
teeth., 2 tiny medial bristles below these, and 3 large lateral bristles. Anal plate
with stouter bristles below. Medianu lobe of decasternum shallow.

Phallic organs (Fig. 102): Aedeagus slender, subapically slightly constricted,
apically with fine marginal hairs. Anterior parameres lavge, broadly triangular,
oximally with slender processes articulating with
aedeagus. Posterior parameres club-shaped, distall ramented with tiny spher-
ules. Gaudal margin of novas n convexity, laterally with fine
Tong hairs, submedian spies very weakly develuped. abseat i sosme specimens.

Fag guide: Brown, with about 16 teeth, a large subterroinal hair, and 2-3
minute terminal hairs. Basal isthmuas 0.3 length of lobe.

Internal structures, & and : Intestinal coiling index 2.0. Rectal index 1.7
Malpighian tubules 2 anterior, free, common trunk 0.1 total length; 2 posterior,
free, common trunk 0.1 total length; anterior and posterior of equal length.

Internal genitalia, & : Testes yellow, with 3 outer coils the outermost of which
is substantially larger than the , and 1-2 tiny inner coils, Accessory glands
ort, thick. Fjaculaiory bulb globular

Internal genitalia, 9: Spermathecae vestigial. Parovaria small. Ventral recep-
tacle long, tightly coiled.

3

1sil]

apically with mintte s

o
ernum vith medi
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Egg filuments: 2 long slender filaments, not [lattened apically.

Pupae: Anterior spiracles with about 9 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a rod-shaped X-
chremosome, and a short Y.

Distribution: Known only from the type locality in THAILAND.

Among the following species, relationships with one another and with the pre-
g species are in most cases not obvious; these species are arranged mainly
according to geographic distribution, the African forms considered last. .

17. Drosophila mfa
D. rufa Kikkawa and Peng 1038, Jap. J. Zool. 7:529. Type locality: Honshu
and Ky
General |

: As described by Kikkawa and Peng (1938) and Okada
{1956). Oshima and Taira (1953) noted a color polymorphism (light or dark)
in the last abdominal tergite of females.

Periphallic organs: Fig. 103. Phallic organs: ¥ig. 104.

Distribution:

INDIA—Gupta and Ray-Chaudhuri {1970c); Parshad and Duggal (1963, 1966} : Parshad and
Paika (1964)

CHINA—Tan, Hsu und Sheng (1349,

KOREA—Kim (1963); Loe (1966b;

FAPAN—Kikkawa and Peng : Makine and Kanebisa m
Makio ot al. (1935); Momua (19377 Okada (1956, 19661

Moking 2t ol {
Wakahama (1966)

18. Drosophila asahinai
D. asahinai Okada 1964, Kontyu 32: 111, Type locality: Kametsu, Amami Is.
Japar.
General features: Described by Okada (1964b).
Male geritalia: Figured by Okada (1964b).
Distribution: AMAMT TS, TAPAN (Okada, 1964h)

18. Drosophila lacteicornis
D, tucivicornis Okada 1965, Konlyu 3.
General features: As doseribed by Okada (1965).
Periphallic organs: Fig. 105, Phallic urgans: Fig. 106.
Distribution: OKINAWA (Okada, 1965).

. Ty pe locality: Tshigaki, Okinawa

90, Drosophila punjabiensis

D. punjabiensis Parshad and Paika 1964. Res. Bull. Panjab Univ. 15:241. 7'y pe
locality: Kulu Valley and Chandigarh, India.

General features: As described by Parshad and Paika (1964).

Periphallic organs: Fig. 107. Phallic organs: Iig. 108,

Distribution:

MALAYA—Texas stock 3033 4.
INDTA—Parshad and Paika (1964;

1
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H6 The Unive

Trs. 107, 108: D. punjabiensis, & genilalias 109, 110: jombuling. & genitalia; 111, 112
bicornuta, & genitalias 113, 114 Fhaoyena, & genitalia; 115, 116, 117, 113: rhopalos, sex-commb
und & genitalia (118: fateral aspect of phallic organs): 119, 120, 121: baimaii. & go
{121+ lateral aspeet of

agrns )
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21. Drosophila jambulina

D. jambulina Parshad and Paika 1964. Res. Bull. Panjab Univ. 15:24C. Type
locality: Chandigarh and Malerkotla, India.

General features: As described by Parshad and Paika (1964).

Periphallic organs: Fig. 109. Phallic organs: Fig. 110.

Distribution:

CAMBODIA— Texas stock 31205
INDIA—Gupla and Ray-Chaudhuri (1970¢}
Paika (1664); Vaidya and Godpole {

Purshad and Duggal (1065, 1966); Parshad and

22. Drosophila (Sophophora) bicornuta SP. NOV. Bock and Wheeler

Type culture: Tos Batios, Luzow, Philippine
as stock 3126.1.

Body length: & 2.2 mm; © 2.6 mm.

Head, ¢ and ¢: Arista with 4 branches above, 3 below, plus the terminal fork
Front pale brown. Orbital bristles in the ratio 3:1:3. Carina strongly convex.
Ocelli orange; eyes red. Greatest width of cheek 0.14 greatest diameter of eye.

Thorax, & and ?: Brown. tichal hairs in 6 rows in front of dorsocentral
bristles, 4 irregular rows between dorsocentrals. Anterior scutellars convergent.
Ratio anterior, posterior dorsocentrals 0.6. Sterno-index 0.6, Preapical bristles on
all tibia Sex-comb of mate longitudinal along
entire lengths of metatarsus and sccond tarsal segment; metatacsal comb consist-
ing of about 27 teeth, smaller above, the lowermost 2 slightly displaced from the
axis of the temaining teeth; comb on second tarsal segment consisting of about 20
uniform, mostly contiguous teeth. .

Wings, & and 9: Transparent. Approximate indices: Costal index 1.7; 4V
index ; 4C index, 1.7; 5X index 3.5. Third costal section with heavy setation
on basal half. Wing lengths: ¢ 1.7 mm; ¢ 2.0 mm.

Abdomen, ¢ and Q: First 5 tergites of female and first 4 of male yellowish
with dark apical bands; fifth tergite of male with taint aprcal band; sixth tergite
vellowish in male, black in female {darker in older specimens).

Periphallic organs (Fig. 111): Entirely yellow. Genital arch broad dorsally,
broader loterally; toe small, wilh about 10 bristles. Primary and secondary
claspers present. Primary clasper with a row of about 6 strong pointed teeth

collected by Dr. €. Kasapi.

; apicals on first and sccond tibia

dorsally and a cluster of sirong ventromedial teeth, 1 elongale and slightly curved.
Secondary clasper fused to anal plale, with 2 very large cur medial
teeth above and 1 smaller similar tooth below, and a row of s along

b

ventral and lateral horders becoming larger laterally. Anal plate with long
bristles, a few of them thickened below. Median lobe of decasternum bicornute.
Phallic organs (Fig. 112): Yellow. Aedeagus long, slender, apically pointed,
apically and subapically hirsute. Anterior parameres large. cvoid, with minute
apical sensilla. Posterior paramer

s long, with straight margins. Caudal margin

ally bearing 2 short

of novasternum with elongate median truncate proces

ap

spincs.
Fgg guide: Brown, with about 13 teeth and a sublerminal hair. Basal isthmus
0.3 length of lobe.
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Internal structures, ¢ and 9: Tntestinal coiling index 2.0. Rectal index 1.4

Malpighian tubules yeliow; 2 antevior, free, common trunk 0.1 total length; 2

posterior. free. common trunk 0.1 total length; anterior and posterior subequal in

length.

Internal genitalia, &: Testes long, yellow, with 4-5 outer and 1-2 swollen
inner coils. Accessory glands relatively small. Ejaculatory bulb globular.

Internal genitalia, € Spermathecae vestigial. Parovaria small. Ventral recep
'y long, tightly coiled.
filaments: 2 long slender filaments, not flattened apically.

Pupac: Anterior spiracles with about 11 branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs, a pair of dots,
arod-shaped X-chromosome, and a short Y.

Distribution:

acle

THATLAND Tum stock %251) 16.

23. Drosophila trapezifrons
D, trapezifrons Okada 1066. Bull, Brit. Mus. (Natur. Hist.) Entomol. Suppl. 6:93.
T'ype locality: Fast Nepal.
General features: Described by Okada (1966a).
Male genitalia: Vigured by Okada (1966a).
Distribution: NEPAL (Okada, 19662).

24X bila (Sophophora) ki SP.NOV. Bock and Wheeler

Type culture: Khao Yai, Thailand; collected by Dr. V. Baimai, March 1971,
Texas stock 3250.15.

Body length: ¢ 24mm.; ¢ 3.1 mm.

Head,  and 9 : Arista with 4 branches above, 3 below, plus the terminal fork.
Front brown. Orhjfal bristles in the ratio . Carina strongly ridged, broad
below. Ocelli orange; eyes red. Greatest wxdkh of cheek 0.1 greatest diameter
of oye.

Thorax, & and ¢: Dark brown, darker laterally. Acrostichal hairs in 8 rows
in front of dorsocentral bristles, 4-6 rows between dorsocentrals. Anterior scu-
tellars convergent. Ratio anterior/posterior dorsocenirals 0.6. Sterno-index 0.6.
Preapical bristles on all tibiae; apicals on first and second tibise. Sex-comb of
male longiludinal along entire Jengths of melatarsus and second tarsal segment;
relatarsal comb rn]ﬂistjnq of about 21 teeth, smaller above, lowermost 2 slightly
dmp\dced from the axis of the remaining touh comb on second larsal segment
sting of about 13 uniform teeth.
¢ and 9: Transpareut. Approximate indices; Costal index 2.3; 4V
; 4C index 1.3; 5X index 2.2. Third costal section with heavy setation
on basal half. Wing lengths: & 2.0mm.; ¢ 2.3 mm.

Abdomen, & and 9. Tergites of lemale yellow
bands; fifth tergite completely hiack dorsally; s
Tirst 3 tergiles of male yellowish with broad a
male abdomen sk black.

ish with hroad apical black
th tergite completely black,
cal black bands; remainder of

H
H
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Periphallic organs (Fig. 113): Black except primor Genital arch
broad dorsally and laterally; toe broadly rounded, with about 10 bristles. Primary i
and claspers prosent. Pr per broad, yellowish, with 2 sets of :
teeth-~-a Jateral row of 4-5 teeth, and a lower cluster of about 9 teeth the upper-
most of which is substantially longer than the others. Secondary clasper large,
fused to anal plate, with 3 very large curved black medial teeth. 1 much smaller
tooth below these, and a row of 5-6 long setae along the ventral border. Anal
plate small, oval, with long bristles. Median lobe of decasternum roughly
ngiilar. .
Phallic organs (Wig. 114): Acdeagas clongale-oval, brown, laterally with fine ;
th, apn ally bare. Anterior paramercs broadly triangular, with minute apical
. Posterior parameres small, fused in mid-line. Caudal margin of nov
astenma broadly conves, with @ pair of short stoul submedian spin

Egg guide: Brown, strongly sclerolized, with about 15 teeth and a large sub-
terminal hair. Basal isthmus 0.2 length of lobe.

lnternal structures, ¢ and 2. Intestinal coiling index 2.5. Rectal index 1.8,
Malpighian tubules 2 anterior. free, common trunk 0.3 total length; 2 posterior,
free, common trunk 0.2 total length; anterior tubules substaniially shorter than
rior,

{nternal genitalia,

ondary y clas

5.

Internal genitalia, 9. Sperinathecae m\a]‘ umdem zed dDd apuaveml\ non-
functionial. Parovaria small. Ventval receptacle thick, ligh i
Egp filaments?2 long slender filaments, not Hattened apically.

LPupae: Anterior spiracles with absut 10 black branches.

Chromosomes: Male metaphase plate consists of 2 pairs of Vs
X-chromosome, and a short Y.
Distribution: Known only from the type locality in THAILAND,

a vod-shaped

25. Drosophila (Sophophora) rhopaloa SP. NOV. Bock and Wheeler

Type culture: Khao Yai, Thailand; collected by Dr. V. Baimai, March 1971,
Texas stock 3250.11,

Rody length & 2Amm.; 9 2.7 mm

Heod,
Front brown. Orbital br
row. Ocelli dark orange
of

and 9 Arista with 4 branch, 3 below, plus the (erminal fork.
sties in Lhe ratio 5:2:5. Carina prominent, conves, nar-
ves rod. Greatest width of cheek 0.16 greatest diameter

Thorax. § and 9: Brown. Acrostichal hairs in 8 rows in front of dorsocentral
bristles, irregularly arranged betsveen dorsocentrals. Anterior scutellars con
vergent. Ratio anterior/postericr dorsocentrals 0.6. Sternc-index 0.7. Preapical
bristles on all tibiae; apicals on first and second tibiae. Sex-comb of male (Fig.
115) longitudiral on the metatarsus and the second tarsal segment; metata
comb consisting of about 14 umiform tecth; comb on.second tavsal segment con-
sisting of about 11 uniform teeth.

& and ?: Transparent. Approximate indices:
index 2.6; 4C index 1.3; 5X inde: 1, Third costal s
104, Wing lengths: & 2 2mum; 8 25mm.

Costal index 2.4 4V
on with heavy selation

on
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Abdomen, & and ©: Tergites of female yellowish with thin apical black bands.
First 3 tergites of male with faint apical black bands; fourth tergile yellow
anteriorly, black posteriorly and laterally; remainder of male abdomen shiny
black dorsally, pale brown laterally.

Periphallic organs (Fig. 116): Dusky-yellow. Genital arch broad dorsally,
broader laterally; toe small; lower portion of genital arch with numerous large
bristles. Primary clasper Luae with narrow process bearing 5 strong teeth, a
large thick bristle,
medial horder of primary clasps
clasper. Secondary clasper apparently represented b
process fused 1o anal plate, with ventromedially direcled
Learing apically a very largs black tooth of almost un.
d; proximal portion of sccondary clasper with I
ong bristles, thicker ventrally. Decasternum strongly sclerotized, very
narrow, with median dorsal poiat,

Phallic organs (Figs. 117, 118): Aedeagus very long, browan, strongly curved;
apically hooked, with faintly sclerotized apical wing-like processes, not orna-
mented or hirsute. Basal apodeme of aedeagus short, lightly sclerotized. Anterior
parameres large, finger like, articulated to acdeagus, with minute apical sensilla.
Posterior parameres long, hrown, narrow, apically pointed. Ventral fragma
broad but shallow, with a pair of small submedian spines, dorsolalerally produced
into large fingér-like proces ling posterior parammer
weally sclerotized, with 15-16 \Aa;L slender teeth and
Basal isthmus 0.75 length of lobe.

Internal structur and %: Intestinal coiling index 1.5. Rectal index 1.8.
Malpighian tubules very well developed, pale yellow to white; 2 anterior, free,
cotnmon trunk 0.1 total length; 2 posterior, free, commou trunk 0.1 total length;
anterior and posterior of equal length.

Internal genitalia, s . Testes small, pale yellow, with 3 outer and 2-3 inner
coils. Accessory glands large. Ejaculatory bulb globular.

Internal genitalia, %: Spermathecae well-developed and str
Parovaria well developed. Ventral receptacle long, thick, fightly coiled.

Egg filaments: 2 filaments, expanded and flattened in apical half.

Pupue: Anterior spiractes with 46 branches.

Chromosomes: Male metaphase plate consists of 2 paits of Vs, a pair of dots,
a rod-shaped X-chromosome, and a short V.

Distribution: Known unly from e ty pe locality in TITAILAND.

and a small bristle; 2 large bristles present above process on

small black teath present towards top of

trongly sclerotized medial
ike process

trune

with

FEay guide: Pale brow
alarge subterminal hais

o

sclerotized.

"The montium subgroup, as here constituted, is considerably more hetero-
geneous thar the other, smaller subgroups. The above species is not typical in its
possession of well-developed and functional spermathecae and in several aspects
of the morphology of the male genitalia. Several further species included in the
montium subgroup are also alypical in one or more respects; comment is made
on these species at the appropriate places below. '

26. Drosophila ( Sophophora) baimaii SP. NCV. Bock and Wheeler
Fype culture: Khao Yai, Thailand; collected by D, V. Baimal, March 1971
Texas stock 32508

i
£
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Body length: ¢ 23mun.; 2 2.7

Tead, & and %: Arista with 5 branches ahove, 3 below, plub*hetuznm
Prout brown, slightly shiny. Orbital bristles in the ratio 2
strongly convex. Ocelli orange; eyes re
diameter of eye.

Thorax, & and ¢: Brown. Acrostichal hairs in 8 rows in front of dersocentral
bristles, 6 rows between dorsocenirals. Anterior scutellars (;\i(rhﬁv divergent.
Tiatio anterior/posterior dorsocentrals 0.7, Sterno-index (.5, Pre ; a1 bristlos on
s on first and second tibfae. Sex-comb of male longitudinal along
entire lengths of metatarsus and second tacsal sogment; metata ;
ing of about 27 teeth, smaller above, lowermost 2 d.lsp]acs\d From axis of vemain-
ing tecth; comb on second. tarsal segment consisting of about 19 wniform tecth.

Wir and 9 Transparenl. Approximaie indices: Costal index 2.0; 4V
index 2.3; 4 index 1.3; 5X index 2.6. Thizd costal section with heavy setation
on basal half. W mnmwh male 2.0 m.m.; female 2.3 mom,

Abdomen, & and ¢: Tergites of female yellowish with very distinct apical
black bands. First 5 tergites of male similar 1o those of female; sixth tergite black
dorsally and ventrolaterally.

mm.

1fork.
rina prominent,
- Greatest width of (heek 0.15 greatest

all tibiae; api

Periphallic organs (Fig. 119): Srall. Genital arch black dorsally; broad
dorsally and laterally, with small triangular proce clasper;

o0 broadly rounded, with about 8 buistles. Priary and socondary claspers

5 large marginal teeth above, a chuster of about
al teetly (1 larger than the others) below, and 46 ¢ strong teeth dorso-
Jaterally. Secondary clasper almosl eranr with a cluster of 7-13 pointed teeth.

Anal plate black, oval, with about 21 long bristles and ventrolaterally 1" lavge
black curved tooth. Decastermum narrow, dorsally with median convexity.

Phatlic organs (Figs. 120, 121} Aedeagus long and slender, brown, non-t

apically bare and rounded, subapically hirsute, with large broader hollow process
Anterior parameres very large, black, with large medial lobe, small lateral lobe,
S bc.’xrmg 3 fine ¢ 25 anterior parameres faintly
ally, apparently articutated 1 aedeagus, Posterior par N
small, short, fainly sclerotized, medially

o . utiguous and appareatly fused.
Caudal margin of novasternum coucave, with a pair of widely separated spines.
Egg guide

Brown, with about 16 tecth and a long subtérminal bair. Basal
istinons 0.3 length of lobe.
¢ end 9 Intestinal coiling indox 1.0, Rectal index 1.7.
Malpighian tbules yellow; 2 anterior, free, common trunk 0.2 tofal length; 2
posterior, free, common trunk 0.2
length.

Internal genitalia, & : Testes

present. Primary clasper with

$ margi

and intermediate pro

sclerotized ve
clerotized ameres

Internal siructure.

total length; anterior and posterior of cqual

T low, with 3 large outer and 2 small inner coils
Accessory glands large. Ejaculatory bulb small, globular.

Internal genitalia, 9: Sperwathecae relativly large but o

. N rapletely unscle-
rotized and apparently non-functional. Parovaria same |

. X spermatheca
Ventral roceptacie long, coiled.

Egy filaments: 2 long, slender filments. slightly flatiened in apical tenth.
Pupae: Anterior spiracles with abont 9 strong black branches,
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ral aspect of sedeagus and post
lateral aspect of aedeagus and posterior
genitalia; 130, 131, 132 nikananu,
v, Rhodesia, & genitalia; 135, 136: s

123, 124 parvula,
5, 126, 197: kanapiae, &
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Chromosomes: Male melaphase plate consists of 2 pairs of Vs, a rod-shaped
hromosome, and a short Y.
Distribution:

MALAYA.
< THAILAND.

as stock 3033.9.
Texas stock 3250.14.

As mentioned in the introduction to the montium subgroup, baimaii is the
only species the secondary clasper of which lacks one or more greatly enlarged
wedial bristles. The structure of the anterior parameres of baimaii is also some-
esembling thoese of the takahashii and suzukii subgreup species.
The bhm\ process of the baimaii a(‘d(‘dgux is unique in the melenogaster group
except for the similar biturcate process in eugracilis.

27, Drosophila (Sophophora) parvula SP. NOV. Bock and Wheeler

Type culture: From an area aboul 20 miles north of Kuala Lumpur, Malaya;
collected by Dr. M. Wasserran. early 1962, Texas stock 3033.9.

Body length: & 2.0 m.m.; ¢ 2.3 m.m.

Head, 8 and ?: Arista with 4 branches above, 3 below, plus the terminal fork.
Front brown, slightly silvery. Orbital bristles in the ratio 4:1:4. Carina prom-
inent, convex. Ocelli orange; eyes red. Grealest width of xheek 0.15 greatest
diameter of aye.

The & and % : Brown. Acrostichal hairs in 8 rows in front of dorsocentral
bristles, 4 rows between dorsocentrals. Scutellar bristles lung. Ratic anterior/
posterior dovsocéntrals 0.6. Sterno-in 0.4. Preapical bristles on all tibiae;
apicals on first and second tibiae. Sex-comb of male longitudinal along entire
lengths of metatarsus and second tarsal segment; metatarsal comb with about 18
uniform teeth; comb on second tarsal segment with about 10 uniform teeth.

Wings, & and ?: Transparent. Approximate indices: costal index 2.0; 4V index
2.2; 4C index 1.3; 5X index 2.2. Third costal section with Lieavy setation on basal
half. Wing lengths: ¢ 1.9mam.; ¢ 2.0 m.m.

Abdomen, & and 2 - Tergites of hoth sexes yellowish with apical black bands.

Periphallic orgars (Fig. 122): Genital arch very broad dorsally and laterally;
1oe broadly rounded, with about 12 bristles. Primary and sccondary claspers
present. Primary clasper large, broad, with about 13 teeth along the medial
margin, 1 elongate. Secondary clasper large, oval, with 1 very large curved black
medial tooth and 8-9 fine bristles along the ventral margin. Anal plate with 2
very large straight black teeth on ventral margin in addition to the usual bristles.
Median lobe of decasternum slightly notched.

Phallic organs (Figs. 123, 124): Aedeagus pale brown, non-bifid, ornamented
in middle portion with small elongate spherules. Anterior parameres large, con-
tiguous, with numerous hairy sensilla along lateral margins; not articulated to
aedeagus. Posterior parameres horn-like. ventrally attached to aedeagus, dorsally
attached via a sclerotized ring to novasternum. Caudal margin of novasternum
strongly convex, with a pair of very small widely separated spines.

Fug guide: Brown, with about 12 teeth and a subterminal hair; apical 5.-6 tecth
darker, stouter, rounded. Basal isthmus 6.25 length of lobe.

Internal structures, & and 9: Intestinal coiling index 1.0. Rectal index 1.5.
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Malpighian tubules pale vellow; 2 anterior, free, common trunk 0.2 total length;
2 posterior, free, common trunk 0.1 total length; anterior and posterior subequal
in Jength.

Internal genitalia, &: Testes yellow, with 3 large outer and 3 inner coils. Ac-
cessory glands large. Ejaculatory bulb globular.

Internal genitalia, %: Spermathecae vestigial. Parovaria small. Ventral recep-
1acle thick, long, tightly coiled.

Egg filaments: 2 long thin filawents, not {lattened apically, s
basally.

Pupae: Anterior spiracles with about 11 branches,

Chromosomes: Male metaphase plate consists of 2 paies of Vs, a rod-shaped
K-chromosome, and a swall densely Lieterochromatic Y.

Distribution:

ightly thicker

MALAYA—Texas sto
THAII AN]J -Texas stock 3250.9.

Ihe sex-comb of parvula is vausual within the montium subgroup in that the
metatarsal teeth are of uniform size (cf. also rhopaloa). The uunusual posterior
parameres of parvula resemble those of the species below.

28, Dy hila (Sophophora) kanapiae SP. NOV. Bock and Wheeler

e culture: Tagaytay, Luzon, Philippines; collectod by L. Throckmorton
117, Lin, June 1968, Texas stock 3138.6.

Body length: & 2.0 wam; ¢ 2.5 mm,

Head, 3 and 9. Arista with 4 branches above, 3 below, plus the terminal fork.
Front pale brown. Orbital bristles in the ratio 5:2:5, Carina nose-like. Ocelli
orange; eyes red. Greatest width of cheek 0.14 greatest diameter of eye.

Thorax, 8 and ?: Brown. Acrostichal hairs in 8 rows in frant of dorsocentral
bristles, 4 rows between dorsocentrals. Ratio anterior/posterior dorsocentrals 0.7.
Sterno-index 0.7. Preapical bristles on all tibiae; apicals on first and second tibiae.
Sex-comb of male longitudinal along entire lengths of metatarsus and second
larsal segment; metatarsal comb con: ng of about 29 teeth, smalier, finer and
contiguous above, lowermast 2 not displaced; comb on second larsal segment
sting of about 23 fine teeth very tightly crammed together excopt for lower-
most 34, :

Wings, & and 9: Transparent. Approximate indices: Costal index 1.9; 4V
index 2.7; 4C index 1.6; 5X index 2.6. Third costal section with heavy selation
on basal 0.4. W\nglcngth‘ 1.8 mm; ¢ 2.0 mm.

Abdomen, & and ?: Tergi 1 hoth sexes yellowish with apical black bands.

Periphallic organs (Fig. 125): Genital arch broad dorsally and laterally with
small rounded process covering base of primary clasper; toe elongate, with about
12 bristles. Primary and secondary claspers present. Primary cl asally
broad, apically narrow and elongate; apical portion with 2 sets of teeth, each sol
conlaining a few small rounded teeth and at least 1 longer pointed tooth. Secon-
pu well-developed, ovoid, with 2 tiny lateral teeth, 3 tiny medial teeth,
and 1 very large curved black medial tooth. Anal plate ferge. Median lobe of
decaslernum long, navrow, apicaily expanded, bicornute.

cor

dary ¢

£
i
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Phallic organs (Figs. 126, 127): Aedeagus brown, not bifid or hirsute. An-
terior parameres large, finger-like, medially contiguous and apparently fused, not
articulated to aedeagus, with fine sensilla on distal portion. Posterior parameres
horn-like, medially fused, articulated to aedeagus. Caudal margin of novasternum
convex, with a pair of large submedian spines. Basal apodeme of aedeagus short.

Egg guide: Brown, with about 13 teeth and a subterminal hair. Basal isthmus
0.25 length of lobe.

Internal structures, & and 2. Intestinal coiling index 2.0. Rectal index 1.6.
Malpighian tubules yellow; 2 anterior, free, common trunk 0.15 total length; 2
posterior, free, common truvk 0.15 total length; anterior and posterior of equal
length.

Internal genitalia, &: Testes yellow, with 3 large outer coils ending in a long
swollen arm, and 3 small inner coils. Accessory glands large. Ejaculatory bulb
globular,

Internal genitalia, ?: Spermathecae vestigial. Parovaria small. Ventral recep-
iacle very long, tightly coiled.

Egg filaments: 2 long straight thin filaments, not flattened, widely divergent.

Pupae: Anterior spiracles with about 10 black branches.

Chromosomes: Male metaphase plate consists of 2 pairs of V’s, a rod-shaped
X-chromosome, and a small densely heterochromatic Y. The polytene chromo-
some complement consists of 5 long arms embedded in a chromocentre.

Distribution: PHILIPPINES (Texas stock 3138.6; Bock, unpublished).

29. Drosophila montium

D. montium de Meijere 1916, Tijd. Ent. 69:205. T'ype locality: Java. |

General features: External morphology described by de Meijere (1916) and
(more extensively) by Burla (1951a).

Male genitalia: Figured by Burla (1954a).

Distribution: Known only from the original types from JAVA (cf. discussions
in other parts of this paper). 777

30. Drosophila pectinifera

D. pectinifera Wheeler and Takada 1964. Tnsects of Micronesia (B. P. Bishop
Muceum) 14:176. Ty pe locality: Bonin Ts., Micronesia.

General features: Described by Wheeler and Takada (1964).

Sex-comb and male genitalia: Figured by Wheeler and Takada (1964).

Distribution: BONIN IS., MICRONESIA (Wheeler and Takada, 1964).

31 Drosophila tanorum

D. tanorum Okada 1964. Nature and Life in Southeast Asia 3:452. Type lo-
cality: Amo, Brunei, Borneo.

General features: Described by Okada (1964a).

Male genitalia: Figured by Okada (1964a).

Distribution: BORNEO (Okada, 1964a).

As pointed out by Okada, the position of tanorum in the melanogaster species

i
§,
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group is somewhat exceptional. The sex-comb of this species does not consist of
the 2 longitudinal rows usuat in the montium sabgrowp, bist rather a set of trans-
verse rows on the metatarsus and second larsal segient as found in the raka-
hashii and some members of the suzukii and ananassae subgroups. The toe of the
genital arch is also elongate and tapered, and the anterior parameres are long,
pointed and black; the basal apodeme of the aedeagus is considerably longer than
the (shallow)) ventral fragma. These latter characteristics are strongly remi-
niscent of several of the zakahashii and suzukil subgroup species, especially D.
mimetica sp. nov. which we have included in the suzukii subgroup. Okada in-
cliided fanorum in the momtium subgroup because of its “two pairs of setigerons
> acdeagus,” although the sondary clasper”™ is
joined to the anal plate and conld conceivably represent me
of the Iower teeth as occurs in the suzukii subgroup (of. mime tica o again, Fig. 38,
where the lower leeth are strongly differentiated from the npper mﬂ partially lie
in a projection from the anal plate. When the rmly fused
ta the anal plate and sclerotized to precisely the same extent, the distinction be-
tween the two is indeed not obvious and whether the unit is recognized as anal
plate with fused secondary clasper or anal plate with differentiated lower portion
ing tanorum
e studies on this
on of this

claspers and compact rod 1ik

We are provicionall

arbitrar;

admittedly becomes somew]
in .hs montium subgroup, but emphasize that further comparal
particularly il a culture could be obtained, might require re

32. Dvosophila mysorensis

Reddy and Krishmamurthy 1970. 1. Biol. Sci. 13:24. Type lo-
cality: Mysore and Mercara, Tndia.

General fentures: Described by Reddy and Krishnamurthy (1970).

Sea-comb and male genitalia: Vigured by Reddy and Krishna

Distribution: MYSORE and surrounding areas, INDIA (Reddy and Krishna-
murthy, 1970).

The male genitalia of this species are somewhat reminiscent of those of

33. Undescribed species from Madang, New Guinea

organs, respectively, of a
rlture was lost belore

. 198 and 129 depict (he periphallic and phal
species known only from Madang, New Guinea; th
preserved material was obtained. The species is particularly distinguished by the
t that the last abdominal segment and the egg guides of the fomale are black;
male abdomen is not black apically. i

34. Drosophila nikananu

Zool. 61:160. Type locality: Tvory Coast,

D. nikananu Burla 1954, Rev. suiss

General Jeatures: As doscribed by Burla (1954h).
w-comb: Yig, 130

SR

H
H
£
H




Bock and W ieeler: Drosophila melanogaster Species Group 77

Periphallic organs: Fig. 131, Phailic organs. Fig. 132, "
Distribution: IVORY COAS A (Burla, 1054b).

g ptonal within
the montium subgroup in being consider: aller than the usual row of teeth
extending the lengths of the first two tarsal segments (but cf. also tanorum above).
The position of nikanani in the montium subgroup is confirmed by its possession
of genitalia characteristic of this subgroup, and also by the vestigial spermathecae
of nikananu females.

35, Undescribed species from Rhodesia, Africa

A single preserved male available for study from Lusitu Valley, Rhodesia has
imilar to thal of nikonanis,

nan. The sex-comb is

ved 1 he a sibling of 7
ort longitudinal row of teeth on the distal hall of the metatarsus, The
cted in Tigs. 133 and 134. Differences alia of

species and of nikanarn

dia are dep between the geni

re ovident aspecially in the phallic organs

7 36. Drosophila seguyi

Soc. Lond. 6. Type lo-
v 1938, Mem. Mus, Tist. nat. Paris 8:352 (homonym).

e original description provided by Segiy (1938} is quite
la (19;10‘ provided an expanded description of “10. seguyi” from
a’s species was laler shown to be not identical with the

on belaw). An expanded description of e

iyi proper is

theretore here provided on the basis of a enfture from Salishury. Rhodesia, sup-
plied by Dr. H. E. Paterson of the University of Western Australia.

Body length: & 2.3 mm; ¢ 3.0 mm,

Head, & and 9: Arista with 4 branches above, 3 below, plus the terminal fork.
Front whitish in males, brown in females. Orbital bristles in the ratio 2:1:2.
ina prominent, raised htly convex. Ocelli orange; eyes red. Greatest width
diameler of eye.

Ca
of check 0.17 greates

Thor & and 9: Brown. Acrosiichal hairs in 8 rows in front of dorsocentral
bristles, 6 rows between dorsoccutrals, Anterior scutellars convergent. Ratio
anterior/posterior dorsocentrals 0.6. Sterno-index 0.6, Preapical b
tibise; apicals on first and second Libiae. Sox-comb of male longitudinal along
entive lengths of metalarsus and sccond tarsal segment; melatarsal comb consist-
ing of about 20 teeth, smaller above, lowermost 2 >hghm displaced from axis of
remaining teeth; comb on second tarsal segment consisting of about 17 uniform
teeth,

ngg ¢ and 9: Transparent. Approximate indices: Costal index 2.5; 4V
index C index 1/4‘; 5X index 3.3. Third costal section with heavy setation
2.1 mm; @ 2.4 mm.

Abdomen, & and © 1< : gites of male yellowish with very distinet apical
h]m k bands; [ifth tergite with U)Ud'll‘] band; sixth lergite shiny black. First 5
tergites of fomale yellowish with distinct apical black bands; sixth tergite brown
black.
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Iy and laterally;

Periphallic organs (Wig. 135): Black. Genital arch broad dor
te small, with 1-2 large and a few smaller bristles. Primary and secondary
clespers present. Primary clasper with a lateral row of about 4 pointed teeth and
a ventromedial cluster of tooth, 1 elongated. Sccondary clasper large, fused to
anal plate, with 2 or 3 very large curved black medial teeth and a row of fine
bristles about the ventral and lateral borders. Anal plate large, oval, with a few
thick bristles ventrally in addition to the usual long bristles. Median lobe of de-

casternum bicornute.

Phallic organs (Fig. 136): Aedeagus long, slender, hirsute. Anlerior para-
mores laxge, dorsolaterally cxpanded and rounded with minute apical sensilla,
medially truncate. Posterior paranmercs large, same length as acdeagus, with very
sternum with s strong more darkly
pigmented convexity, subapically with a pair of short thick spincs.

Tigg guide: Brown, with about 14 teeth and a sublerminal hair. Basal isthmus
0.3 length of lobe,

Internal structure and @, Intestinal coiling index 2.0. Rectal index 1.6.
Malpighian tubules large, vellow; 2 anterior, free, common trunk 0.1 or less
iotal length; 2 posteribr, free, common trunk 0.1 or less total length; anterior
and posterior of equal length.

Internal genitalia, & : Tostes
inner coils. Accessory glands very large. I

Internal genitali . Spermathecac ves
veceptacle exceptionally long, tightly coiled,

Fag filaments: 2 long slender filaments, very slightly expanded in apical
sevenlh

Pupae: Anterior spiracles very short, with about 10 black branches

Distribution: AFRICA (widespread)—Paterson {1960) ; Paterson
(1967) ; Tsacas (196757,

Guptaa ng ~Chaudhuri (1970a) included “seguy:” in a list of Drosophihdae
collected in Varanasi, india. The same authors (1970c) included “seguyi” in
their key to Tndian Suplwpliore, aud brielly described some of the external mor-
phology of their species. In view of the fact that the taxonomic position of
considerably more complicated than was originally ap-

finely scrrate margins. Caudal margin of no

yellow, large, with 4 large outer and a few small
culatory bulb small, globular.
igial. Parovaria very small, Ventral

nd Tsacas

“Drosophila seguy
parent e examingtion of U 1
Bmla \195%\ igurcd the periphallic organs and prov A’ietldqene' al de:crlptlou
“D. seguyi” from the Ivory Coast, Africa; Burla (1954}, in comparing scveral
specics of the rmoriivm subgroup, also l'qul:d “D. seguy” periphuilic and phallic
organs of Ivory Coast and Tanganyika malerial. Tt was established by Paterson
(1960} and Paterson and Tsacas (1967) that the true seguyi is that species
figured by Burla (1954a), Tanganyika material. The Tvory Goast species figured
by Burla (1954b) was tentatively designated “sp. A” (see below). The two forms
figured by Burla (1954a) as “D. sequyi” are in fact distinct species, differing
substantially in the structure of the phallic organs; the Tvory Coast forms of the
two 1954 papers are, in addition, different species, the 1954b form being the “sp.
A7 of Paterson and Tt . the 1954a form being an et undescribed s
A culture of this latter Imm is available for this PLO\“CY and the species i
seribed below as “D), zsacasy”

i
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37. Drosophila (Sephophora) tsacasi SP. NOV. Bock and Wheeler

Type culture: Ivory Coast, Africa; collected by Prof. H. Burla ca. 1954. Texas
stock 2371.4,

= “D. seguyi”from Ivory Coast of Burla (1954a).

Body length: & 2.3 mm; ¢ 2.9 mm.

Head, 8 and 9: Arista with 4 branches above, 3 below, plus the terminal fork.
Front shiny white in males, pale brown in females. Orbital bristles in the ratio
5:2:5, Carina prominent, convex, somewhat larger in females. Ocelli orange; eyes
red. Greatest width of cheek 0.12 greatest diameter of eye.

Thorax, & and ?: Brown. Acrostichal hairs in 8 rows in front of dorsocentral
bristles, 6 rows between dorsocentrals. Anterior scutellars strongly convergent.
Ratio anterior/posterior dorsocentrals 0.6. Sterno-index 0.5. Preapical bristles on
all tibiae; apicals on first and second tibiae. Sex-comb of male longitudinal along
entire lengths of metatarsus and second tarsal segment; metatarsal comb consist-
ing of about 11 tecth, uniform except lowermost which is curved and pointed.

Wings, 4 and ?: Transparent. Approximate indices: Costal index 2.4; 4V
index 2.4; 4C index 1.3; 5X index 2.4. Third costal section with heavy setation
on basal 0.4. Wing lengths: & 2.0 mm; ¢ 2.4 mm,

Abdomen. 8 and ?: Second to fifth tergites of both sexes yellowish with apical
black bands; sixth tergite of both sexes black.

Periphallic organs (Fig. 137): Black. Genital arch broad dorsally and laterally;
toe with about 10 bristles. Primary and secondary claspers present. Primary
clasper with a lateral row of 4-5 irregularly spaced teeth and a ventromedial
cluster of similar teeth, 1 elongated. Secondary clasper large, fused to anal plate,
with 4 very large curved black medial teeth arising from long dark chitinons
roots, a row of ‘tiny teeth along the ventral and medial borders, and a few short
thick teeth dorsally. Anal plate oval. Median lobe of decasternum strongly bi-
cornute; decasternum with a pair of submedian strongly sclerotized circular
patches each with a short thick bristle.

Phallic organs (Fig. 138): Black, Aedeagus long. slender, apically hirsute. An-
terior parameres large, egg-shaped, with a few sensilla dorsolaterally in middle
region. Posterior parameres long but not reaching tip of aedeagus, with very
finely servate margins, Caudal margin of novastesnu with deep strongly pig-
mented median convexity bearing a pair of small submedian spines.

Egg guide: Black, with about 15 teeth and a subterminal hair. Basal isthmus
0.2 length of lobe.

Internal structures, $ and 2: Intestinal coiling index 2.0. Rectal index 1.7.
Malpighian tubules large. yellow; 2 anterior, free, common trunk less than 0.1
total length; 2 posterior, free, common trunk less than 0.1 total length; anterior
and posterior of equal length.

Internal genitalia, & : Testes yellow, with 3 large outer coils ending in a blind
arm, and a few small inner coils. Accessory glands very large. Ejaculatory bulb
large, globular.

Internal genitalia, 2: Spermathecae vestigial. Parovaria small. Ventral re-
ceptacle very long, tightly coiled.

Egg filaments: 2 slender filaments, not flattened apically.

el T somty

—
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Ihe. 137, 138: D).
, 143: vwdeana,

phallic organs; 146,
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. tsacasi, § gemitalia; 139, 140:
4 genitalia; 114, 145; the same [rom another spe:
147: greeni, & genitalia; 118, 140, 150: dentissima, sex-c

sp. A & genitalias 141; vucleana, s
fFerences In

co—f,

ombaud § genitalia.
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Pupae: Anterior spiracles short, with about 10 black branches.
Distribution: IVORY COAST. AFRICA (Burla, 1954a).

38,39. “sp. A” of Paterson and Tsacas (1967) and sibling species

The male genitalia of “sp. A” are depicted in Figs. 139 and 140. Paterson (per-
sonal communication) and Tsacas (personal communication) have detected an-
other species extremely close to “sp. A” in the structure of the male genitalia but

distinguishable by the setation of the primary clasper. The phallic organs of both

these species lack anterior parameres.
40. Drosophila yulcana

D. vulcana Graber 1957. Zool. Jahrb. Abt. Syst. 85:309. Type locality: Mu-
lungu. Kibati, and a wide area of Uganda, Africa; collected in flowers of Adenopus
abyssinicus (Cucurbitaceae).

General features: External morphology described by Graber (1957). Com-
plete description below (culture from Mt. Selinda, Rhodesia; collected by H. E.
Patersor.

Body length: Male 2.2 m.m.; female 2.6 m.m.

Head, @ and & Arista with 4 branches above, 3 below. plus the terminal fork.
Front pale brown pollinose ,whitish in males. Orbital bristles in the ratio 3:1:3.
Carina prominent, narrow. Ocelli orange; eyes red. Greatest width of cheek 0.14
greatest diameter of eye.

Thorax, 8 ard &: Mid- to dark brown. Acrostichal hairs in 8 rows in front of
dorsocentral bristles, 6 rows between dorsocentrals. Anterior scutellars conver-
gent. Ratio anterior/posterior dorsocentrals 0.6. Sterno-index 0.5. Preapical bris-
tles on all tibiae; apicals on first and second tibiae. Sex-comb of male (Fig. 141)
longitudinal along entire lengths of metatarsus and second tarsal segment; meta-
tarsal comb consisting of about 19 teeth, smaller above, lowermost 2 displaced
{from axis of remaining teeth; comb on second tarsal segment consisting of about
14 teeth, uniform except lowermost which is pointed and slightly curved.

Wings, & and ?: Transparent. Approximate indices: Costal index 2.2; 4V
index 3.2; 4C index 1.5; 5X index 3.0. Third costal section with heavy setation
on basal half or slightly less. Wing lengths: ¢ 2.0 m.m.; ¢ 2.3 m.m.

Abdomen, & and 2: Tergites of male shiny yellow-brown with broad dark
apical bands. Tergites of female shiny dark brown with broad darker apical
bands.

Periphallic organs (Figs. 142, 144): Black. Genital arch broad dorsally and
laterally; toe with a few bristles. Primary and secondary claspers present. Pri-
mary clasper with a lateral row of about 5 teeth and a ventromedial cluster of
teeth, 1 elongated. Secondary clasper oval, partially separated from anal plate,
with 2-3 very large curved black medial teeth and smaller bristles along the ven-
tral, lateral and dorsal borders, larger dorsally. Median lobe of decasternum bi-
cornute, deeply concave laterally and apically.

Phallic organs (Figs. 143, 145): Variable. Aedeagus hirsute, subapically nar-
rowed. Anterior parameres large, ovoid, with minute dorsolateral sensilla, hidden
behind fragma or protruding dorsally. Posterior parameres almost level with tip




ation.

82 The University of Texas Pub

s, with finely <errate margins. Caudal margin of novasiernum with
prominent median convexity of somewhat variable thickness bearing a pair of

spines.
Egg guide: Brown, with ahant 17 teeth and a

0.3 length of lobe.
¢ and 9: Intestinal coiling index 2.0. Rectal index 1.7.

Internal structures, &
Malpighian tubules large, yellow; 2 anterior, free, cammon trunk 0.15 total

length; 2 posterior, free, common trunk 0.15 total length; anterior and posterior

anhterminal hair. Basal isthmus

of equal length.
Tniernal genitali
an uncoiled arm and a sw
tory bulb large, globular.
Internal gﬂr)zfalz
epmdere\ameh short, tightly
Egg filaments: 2 slender filaments, not flattened apicaily.
Pupac: Anterior spiracles chort, with about 9 black branches
Chromosomes: Male metaphase plate consists of 2 pairs of V's, a pair of dots, a
rod-shaped X-chromosome, and a short J-shaped Y-chromosome.
fidespread in sonthern AFRICA (Graber, 1057; Paterson, per

sonal communication}.

Testes large, vellow, with 2 thick outer coils ending in

Hen inmer coil. Accessory glands very large. Ejacula-

permathecae vestigial, Parovaria very small. Veniral

led.

Distribution: V

41. Drosophila (Sophophora) greeni SP. NOV. Bock and Wheeler

Kanyemba, Rhodesia, Africa. Threc preserved males collected

Type locality:
January 1970.

by C. A. Gr

'This species is described on the basis of external male morphology only; the
distinctive features of the genitalia should, however, permit ready and accurate
comparison of any specimens mbequeml) obtained with the description.

Head: Arista with 5 branches above, 3 below, plus the terminal fork. Orbital
bristles in the ratio 2: 1:2, Carina small, convex. Greatest width of cheek 0.1 great-
estdiauueter uf eye,

Thorazx: Brown. Acrostichal hairs in 6 rows in front of dersecentral bristles. 4
row; between dorsocentrals. Ratio anterior/posterior dorsocentrals 0.7. Sterno-
. Preapical bristles on all tibiae; apicals on first and second tibiae., Sex-
tudinal along entire lengths of metatarsus and second tarsal segment;
tiog of about 20 teeth, smaller above, |
omb on second tarsal se,

Index 0.
comb 1o
melatarsal comb cor
placed from axis of remaining Teeth
H uniform teeth.
nsparent. Approximate indices: Costal index 2
4C index 1.5; 5X index 3.0. Third costal section with heavy setati on on basal half.
Wing length: 2.1 m.m.
Abdomen: Tergites yellowish with apical black bands;
black dorsally, yellowish laterally.
Periphallic organs (Fig. 146): Dusky. Genital arch broad dorsally and lat-
toc shallow, with a few long and a few short bristles; base of primary

Wings: T

ixth tergite completely

iys
clasper covered by bilobed proce
iy w ; bris

s ar
tle. Primary and secondary claspers present

sing from posterior margin of genital arch,

e i i
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asper with a row of long black teeth and a cluster of similar teeth
nedially. Sccondary clasper fused to anal plate, with 3 very large curved
odial teeth, the lowermiost smaller than the upper two, and tiny veniral
and lateral bristles. Anal plate ov al with long bristles above and a few short
thick bristles below. Median lobe of decasternum bicornute.

Phellic organs (Fig. 147): Yellow. Aedeagus slender, apically curved and
truncate. hirsute. Anterior parameres relatively small, broad, dorse i
concave. wilh fine lateral sensilla, Postevior parameres larg
curved laterall
1 proces
on: Known only

treng

emooth . apically |

L1l l\anyemha7 Rhl)d(‘sl . A}'BIL:\

peNrissiva Sungrour.—New subgroup

d males of two sibling s s from southern Africa provided by Dr.
T1. E. Paterson possess a combination of features requiring the establishment of a
new subgroup. These flies are distinguished by very large sex-combs along the
entire lengths of the first two tarsal segments composed of very many tightly
packed teeth. The genitalia are strongly sclerotized. One clasper only is present.
The anal plate possesses differentiated upper and lower bristles, long 2bov
below. Aedeagus long, slender, apically ornamented or hirsute. Ant
ramcres large, apically black and pointed. Posterior paramercs broad. sheathing
aedeagns. Candal margin of novasternum not convex medially. Ventral fragma
shal

Tow. ,

1. D hila (Sephophora) dentissima SP. NOV. Bock and Wheeler

Ty pe locality: Magoeba’s Kloof, Transvaal, Africa, collected by H. E. Paterson,
Jamuary 1970.

Hfad Arista with 4 branches above,.3 below, plus the terminal fork. Orbital
in the ratio 3:1:3. Carina relatively broad, convex. Greatest width of
cheek 0.1 greatest diameter of eye.

Thorar: Brown. Acrostichal hairs in 6 rows in front of dorsocentral bristles, 4
Irregular rows between dorsocentrals. Ratio anterior/posterior dersocentrals 0.6.
Sterno-index 0.0. Preapic tles on all tibiae; apicals on fivst and second tibiae.
Sex-comb (Fig. 148) longitudinal along entire lengths of melatarsus and second
sal segment, each of the ats produced apically: metatarsal comh con-
of about 55 very fine fesrh tightly crammed together, slightly smaller
wermost 2-3 soimewhat larger; comb on second tarsal segmenl consisting
of about 34 teeth, uniform except for lowermost which is somewhat larger than
the others,

Wings: Transparent. Approximate indices: Costal index 2.6; 4V index 2.1; 4C
index 1.0; 5X index 2.3. Third costal section with heavy setation on basal 0.4.
1g length: 2.7 mm,

Abdomen: First 4 tergites brown with broad apical black bands; remainder of

sbdoraen shiny black.
Periphallic organs (Wig. 149): Black. Genital arch broad laterally, cons

mid-dorzaliy. Toe long. broad above, very narrow below, with long bri

i
t
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omb and &

from Mt. Selu

Fra. 161, 152: D. pumbae, § genitalia; 153, 154, 1
senitalia

mary clasper only present, with a dorsolateral comb of abeut 9 strong rounded
black teeth, 1 or a few similar teeth ventrolalerally, a ventromedial cluster of
bristles, and a few dorsomedial bristles. Anal plate roughly pearshaped,
broader below, with long bristles above and numer: er thicker bristles
below.

Phallic organs (Fig. 150): Dark, strongly sclerotized. Aedeagus slender,
apically with lateral projections bearing tiny elongate processes. Anterior pa-
remeres large, apically pointed and black, laterally expanded, with dorsolateral
erior parameres large, broad, sheathing acdeagus, ornamented vith
ernirm almost straight, with a

sensilla, Pos
numerous liny spherules. Caudal margin of nova
pair of small close sabmedian spines. Veniral fragma shallow; basal apodeme of

zodeagus somewhat longer than frag
Distribution: Transvaal {Magoeb:
Castle, 1 specimen), AFRICA.

3 and Natal (Glants

s Kloof, 7 specimen

2. Drosophila { Sophaphara ) viimhae SP.NOV Back and Wheelar
Type locality: Vumba Mts., Rhodesia, Africa; collected by H. E. Paterson;
January 1970.
Head: Arista with 4 branches above, 3 below, plus the terminal fork. Carina
onyex, Greatest width of cheek 0,12 greatest diameter of e

hal hairs in-6 rows in front of dorsocentral bristles, 4
Sterno-

narrow

Thoraz: Brown, Acrosti
rows between dorsocenivals, Ratio anterior/posterior dorsocentrals 0.7
index 0.5, Preapical bristles on all tibiae; apicals on first and second tibiae. Sex-

T




Bock and Wheeler: Urosophila melanogaster Species Group 85
comb longitudinal along entire lengths of metatarsus and second tarsal segment,
both segraents slightly produced apically; metatarsal coinb consisting of about
38 fine contiguous teeth, slightly smaller above, lowermost few larger; comb on
second tarsal segment consisting of about 22 contiguous teeth, uniform except for
lowermost which is larger.

Wings: Transparent. Approximate indices: Costal index 2.9 4V index 2.1; 4C
index 1.0; 5X index 2.5. Third costal section with heavy setation on basal 0.3.
Wing length: 2.7 m.m

Abdomen: First4 te
shiny black.

Periphallic organs (Fig. 151): Black. Genital arch very broad laterally, con-
stricted dorsally. Toe elongate, very narrow, with long bristles. Primary clasper
only present, broad, with a comb of aboul 9 strong rounded black teeth dorso-
laterally, a similar comb of about 4 teeth ventrolaterally, o row of stout medial
bristles, and a ventromedial cluster of bristles. Anal plate large. oval, with long
bristles above and shorter bristles below; margin of anal plate with ventromedial
concavity.

Phallic organs (Fig. 152): Dark. Aedeagus slender, apically truncate with a
row of fine bristles. Anterior parameres large, crescentic, apically black and
pointed, with fine sensilla scatrered along lateral margin. Posterior parameres
large, broad, not ornamented, sheathing ae,dnaqm. Candal margin of novasternum
slightly concave, with o pair of submedian spines. Ventral fragma shallow; basal
apodeme of aedeagus considerably longer than fragma.

Distribution: Rhodesia, AFRICA {Vumba Mis.).

gites vellowish with thin faint apical bands; last 2 tergites

The exact alfinities of the dentissima subgroup are uncertain. The periphallic
organs are strongly reminiscent of those of the suzukii subgroup species, but the
mid-tibiae of the dentissima subgroup flies lack the short hooked bristles charac-
teristic of most of the suzukii subgroup species. The sex-combs of the dentissima
subgroup flies are closest to the typical montium subgroup type, but the sub-
stantial differences between the male genitalia in these latter two subgroups sug-
gest that the superficial resemblance is deceptive.

X1 Surenote for an undescribed species {rom Rhodesia, Africa

One male supplied by Dr. . E. Paterson from Mt. Selinda, Rhodesia poss
distinciive genitalia (Figs. 154, 135) and a very distinctive sex-comb (¥ig. 153).
the metatarsus being very small while the second tarsal segment is elongate. This
fly is probably best placed in a new species group and is illustrated here for future
comparative purposes.

XIIL Tue “QUESTIONABLE” SPECIES.

The following five species are wnknown apart from their original (brief) de
scriptions of external morphology only (except miki, sec below). All were de-
scribed before the melanogaster group as such was recognized, but in general
merphology apparently show seme resemblance to the established melanugaster
group species, or have been provisionally included in the melanogaster group hy
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srilutea; G—-prostipennis; D—suaik

Fra. 15

Male wings of: A--poralutea; B
chrella; F—r nnis; V—els

i: G-

hes are, how-

vrevious workers. Unless further fresh material or the original
ibed more fully (with particular emphasis on the struc-
status of these species (except miki) must

ever, examined and desc
ture of the male genitalia), the precis
remain uncertain.

1. Drosophila apectinata

D. apectinata Tuda 1932, Avch, Uydrobiol. 9(suppl.y:104 Type locality
Eastern Java.
Puda (1932) prosided a brist descriplion of the external morphology of this
species (2 males only were availabte for study), noling thai it closely bled
wnipectinat- and o some extent ananassae, differing from the lormer species in
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its lack of a sex-comb and from the latter also in possession of longer second and
third tarsal joints, more hirsute external genitalia, and different disposition of
wing veins. The mesonotum of apectinata was also noted to be darker in the re-
gion of the middle 4 rows of acrostichal hairs, although Duda emphasized that
since the specimens he examined were preserved in spirit. his descriptions of
coloration may not correspond with that found in living flies. It is conceivable
that Duda’s apectinata may be a member of the melanogaster species group, if so
probably the suzukii subgroup, but unless specimens can be examined in more
detail it will not be possible to decide one way or the other. Duda gave no indica-
tion of the fate of the type specimens.

2. Drosophila biarmipes Surn e tadrpe

D. biarmipzs Malloch 1924. Mem. Dept. Agric. India (Entomol. Ser.) 8:64.
Type Locality: Coimbatore. India.

This species as described by Malloch possesses the general facies of a melano-
gaster group fly. including in the male a sex-comb in 2 rows on the metatarsus,
and was provisionally included in the melanogaster group by Wheeler (1949a).
‘The arrangement of the sex-comb is strongly reminiscent of that in rajasekari
Reddy and Krishnamurthy; however Malloch mentioned no apical black patch
in the male biarmipes wing, as is possessed by rjasekari, although the biarmipes
male wing was observed to possess “a faint darker tinge at apices of second vein”.
The two species are therefore apparently distinct. Malloch did not indicate where
the types were deposited.

3. Drosophila hypopygialis FonyTashn .

Tanygastrella hypopygialis Duda 1924. Arch. Naturgesch. 90:254. Type lo-
cali)

1t has already been pointed out above that Duda relegated Tanygastrella as a
subgenus of Drosophila when the species eugracilis was further examined, and
we are synonymizing Tanygastrella with Sophophora. Since the 2 species eugra-
cilis (“gracilis™) and hypopygialis were included in Tanygastrella, the species
hypopygialis should be considered for possible inclusion in the_melanogaster
group. The description of 2y popy gialis was based on 3 males in the collection of
the Amsterdam Museum. We have not examined the types; we are of the opinion,
however, that this species is probably not a mem relanogaster group. It
possesses no sex-comb—a fact which of itself would not exclude the species from
the melanogaster group (cf. lucipennis and tristipennis)—but the thorax and
scutellur of hypopygialis were also observed by Duda to be black, a characteris-
tic certainly found in no other species of the melanogaster group. The characters
on which Duda baced the genus Tanygastrella were of a somewhat trivial nature,
as he himeelf later acknowledged; hypopygialis may prove, on thorough exami-
nation of the type specimens. to be not at all closely related to eugracilis.

Suratra

4. Drosophila illata

D. illaza Walker 1860, Proc. Linn. Soc., London 4:168. T'ype locality: Macas-
sar, Celebes.

/.
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Thic spocios was pr included in the molanogaster group by Wheeler
(1949a). Sturtevant (umpublished) examined the type of this species and re
corded it in his notes as “headless and hopeless.” It is, thevefore, impossible to
tion of this fiy.

ionall

o determination of the systematic pos;

rako a proo

5. Drosophila miki Lsdiplede.

D. miki Duda 1924. Ent. Medd. 14:274. Type locality: Vienna: Austria.
This species, described by Duda (1924¢) as possessing a longitudinal sex-comb
on the distal portion of the metatarsus and the entire length of the second tarsal
segment, was also provisionally included in the melanogaster group by Wheeler
{1949a). Mr. L. B. Basden of Fdinburgh has exarained the type of miki and very
Kindly made his nopublished drasving of the male genitalia and noles available
it is now clear that the male genitalia of thi; places it in the obscura

1o us;
group.

Drscusston

The number of species now known in the melanogaster group ranks it as one

£ the major species groups ia Drosophile, with over 5% of the total species de-
\-:nl,ed in the genus. We have enumerated or described, in the preceding pages,
some 76 named species and mentioned several more partially described, known
wuly frow sisgle or a lew preserved specimens.

There can he little doubt that additional specics remain 1o be discovered. Whole
regions within the gencral limits of the range of the melanogaster group arc un-
explored for their Drosophile faunas. The large island of Celebes is untouched

(apart from the single old collection from which illata was described). there are |

hundreds of additional unexplored small islands, and no recent collections have
been made on the Jarge istands of Java and Sumatra. Some of the better-known
parts of Southeast Asia have still only been partially collected. The untouched
far northern part of eastern Australia, in particular, might well yield some very
interesting material, and there is evidently considerable scope for further work
on the African fauna. It would obviously be highly speculative to suggest the
number of remaining melanogaster group species which the most intensive col-
lection possible in all regions could yicld. One may, however, be reasonably con-
fident, ollections to date i new areas have revealed new species, that
quite a few melanogaster group species remain to be described,
Apart from the mdmpleac
most of the known species of the mﬁ]r‘nogas[pr group are re
1o parts of the Oriental, Ansiralian, and eastern Palaearctic biogeographic zones,
covering an area from India in the west to Korea and Japan in the northeast and
to Micronesia, New Guinea and far niorthern Australia in the southeast. A few
species occur more exiensively in Australia, and several are also known from Fiji
and Samoa and other Pacilic 1slands. An mdependent burst of speciation has
evidently occurred in the Acthiopian biogeographic zone. Three species of the
lanogaster subgroup are endenic 1o the Alrican continent, and several species
of the montum subgroup and the two known species of the ders
arc also endemic to this region. Tsacas (1971) reported, i addition, a species

e and kikkawai
icted in distribution

S
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of the ananassae subgroup Ir
spread ananassae itself. The :ub\lanudl number of species of the melanogaster
group in Southeast Asia, however, suggests that the spe ginally arose
m_ﬂmiqeneral region and subssquentiy underwent pwhﬁc speciation along the
major phylogenetic lines represented by the various subgroups. A few species
presumably extended their ranges to Africa and speciated there.

) apart from the wide-

The status of two of the widespread speci and st . the
be( t-known members of ﬂw g,ruu}, is interesting. The four 9pecie< melanogaster,
and £ i oot over substantial areas of the world, The

Ia‘l(er tvso spm]t.s are also dl’\ mdant 1 Southcast Asia and likely originated in
this general region, It is widely assumed that the exlensive distributions of me-
lanogaster and simulans arce to be explained by movements in association with
human activities, habitations and migrations; indeed wherever these two species
are found, it is generally about ci eas
no evidence that either melanogaster ov simulans has become established in nat-
ural habitats. These two

. towns or villages, there being in most ar

cle

Southeast Asia, It appears that melanogaster does aceur in the region, althongh it
is very rare. (cf. distributional records given above) ; as far as may be determined

from pl\bhahé‘d collection analyses

1d our own collecticns lans is absent
alx%othux from India, Southeast Asia and New Guinea. Tt is, therefore, difficult
1o envisage etther melunogaster ot simulans as having oviginated in the South-
east Asian area. These species are widespread in Alrica, Australia, north and
south America, and Furope, Amongst Lhese areas Africa and Australia possess
endemic melanogasier group spe Africa posscsses endemic species iu the
inelanogaster subgroup; it is thus conceivable that both melanogaster. and sim-
1 % in the_Aethiopian biogeographic zone and have only
become widespread relatively recently in human history in association w;Lh hu-
man movements (e.g. the slave expeditions from the American continents), al-
though mn]anogast()r itself is well-established in India and has been shown to
possess some intraspecific differentiation of several morphological characters
{Parshad, Narda and Paika, 1964 . Perhaps the most likely mode of evolution of
the melanogaster subgroup is as follows, 3. 7 havs originated in
Tadia. It is most likely that the pepwlations ancestral to the present African en-
ics in the melanogaster species group reached that contivent from India, the
ssest region in the presumed general avea of origin of the group, D, melanogas-
ter then reached Africa and undersvent further speciation. A study of reproduc-
tive isolations between the various populatmns of melanogaster Irom the nm]or
regions of the world should help clarify the evolutionary status of this species.
Ome further feature of the distribution of the melanogaster species group de-
serves some comment. A Dresophila collection made in any part of the South-
east Asian or New Guinea area reveals that, although many species may be col-
lected at any particular locality, only two spacies groups comprise all or prac-
tically all of the catch, i.e., the melanogaster species group of the subgenus So-
phap/mr aud the immigrans species group of the subgenus Drosophila (see Wil-
: 211-212, for a tentative summary of the taxonomic composition
. There are some interesting parallels between these two
groups. Both g groups have evidently originated in the Southeast Asian area and,

elaniogasier m

e, however, largely or entirely shsent from




90 The University of Texes Publication

speciated widely within this region. In each group a few species have, however,
become considerably more widespread (immigrans itself occurs in north and
south America, as well as parts of Southeast Asia and Australia). Each group
possessos common and rare species, and epecics showing little or much polyteno
chromosome polymorphism, although these phenomena are not of course con-
fined to the melanogaster and immigrans groups. Amongst Drosophilid faunas,
the almost total dominance of only two species groups belonging to different sub-
genera of Drosophila in a substantial area of the world is a unique phenomenon.

The taxonomic composition of the melanogaster species group and the geo-
grophic distributions of its component species provide some insight into the pat
tern of speciation which has occurred. There are several major lines of descent
in the group represented by the various subgroups; the populations ancestral to
each of these subgroups presumably arose somewhere in the general Southcast
Asian area from the ultimate ancestral population of the group. Several of the
eleven subgroups possess three or more known species. The members of each
epresent variations about a basic adaptive theme; of the

subgroup presumabl
original burst of speciation which occurred in the “primaeval” melanogaster
species group, those species the gene pools of which were best suited to particular
sets of envitonmental conditions presumably underwent subsequent bursts of
speciation as they extended their ranges to produce the subgroups and species as
they are now known. Unfortunately practically nothing is known of the ecology
of the melanvgaster group fies, induding whether or not micoeological isola-
tion is important in keeping separate otherwise sympatric species; this would
doubtless be a fruitful field for future investigation. The major subgroups of the
rmelanogaster group are sympatric in most parts of the Oriental-New Guinea re-
gion in the sense that one or more representatives of each subgroup may be col-
lected together. Within each subgroup, however, many of the species are gen
erally allopatric. The most likely picture that therefore emerges regarding the
evolution of the melanogaster species group is one of origin and initial speciation
in the general Southeast Asian region; the most successful species expanded their
“ranges 10 overlap with those of other SpeCIPS and underwent further bursts of
“speciation. Representalives of at least three stubgroups ( 7

and montium) reached the African continent and speciated further there within
at least the melanogaster and montium subgroups (the affinities of the dentissima
subgroup are unclear). A few species have become adapted to the special condi-
tions about human activities and habitations and have apparently become very
widespread in association with them.

‘The genus Drosophila is well known for the large number of pairs or groups
of sibling species it contains, i.e., species which are morphologically very difficult
to distinguish but which are nevertheless reproductively isolated. The melano

es numbers of such sibling species. In the genus Drosophila
- of sibling species that they may generally be separated only
eference to the structure of the male genitalia and/or sex- combs, the females
being indistinguishable; in fact the females of many sp the males of which
are quite different (possibly belonging to different subgroups) are frequently
barely distinguishable. “Sibling species” as understood 1 the present context
(and in general when reference is made to Drosophila species), refer, then, to

gaster group posse:
it is a characteristi
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species the females of which are virtually jdentical and the males of whic
ouly separable by d i the sex
quently involving disse :
does involve a certain subjective element since an experienced taxonomist may
have little difficulty in separating males which at first glance appear identical
to the untrained observer). The best-known sibling species in the melanogaster
group are of course rnelanogaster and simulans (cf. discussion in the melanogas
ter subgroup). The species of the takahashii subgroup are also very >m1ﬂar
Males of nepalensis are unique in this subgroup in possess
in the wings, and males of prostipennis are also unique in poss
diffusely darkened wings; older males of irilutea also pos

However hashii and 1 hit

ctailed exami

slightly dorkono
may be regarded as a pair of
siblings, as may iutea and paralutea; pigmentation of the last abdominal segment

Wi

in females distinguishes takahashii {rom [utea. Within the enanassae subgroup,
veral pairs of siblings are found including the pale subspecies of malerkoiliana

, the dark subspecies of the same, ananassae (light) and
and (dark} and p leura; as already noted, ananassae
(dark) and pallidosa are d)mnpm\hable in both sexes by coloration differences
even though male genitalia ave virtually identical. Finally the montium and
dentissima subgroups provide a number of examples of sibling species including
serrata and birchii, the members of the awaria complex, mayri and pseudomayri,
Jitkkawal and those species like it of the same coloration, the members of the
African seguyi complex, and the twe known species of the dentissimea subgroup.

Tt may, in the absence ol mere comprehensive chromosomal and biochemical
adies, be somewhat premature to attempt a dis m of inter-subgroup rela-
tienships within the melanogaster group, but a few points can be made on the
basis of the morphological evidenca. The subgroups constitute major phyloge
netic lines; several, however, possess features in common suggesting particu-
larly close relationships. The members of the ananassae and montium subgroups
alone possess both primary and secondary claspers, the latter lacking in the re-
maining species. It is tempting to envisage an initial phylogenetic dichstomy
tined to produce, on the ong hand, the ananassae and montium subgroups, on.
1110 r(zmmmng subgroups. Within the latter lineage, the takahashii,
and eugracilis subgroups may be descendants of o further
single br anch. Okada (1964a) has drawn atlention to the presence of small
hoeked bristles on the mid-tibiae of males in these subgronps, and certain simi-
Jarities are also evident in their genitalia. to defer further cousid-
cration of evolution within the melanogaster species group until considerably
more chromosomal and biochemical evidence has been accumulated.

A few words may finally be said about the suitability of melanogaster group
material for future research. Apart from the obvious and basic need for more
collections to be made in unexplored areas and the taxonomy associated with
fhese to be added to present knowledge, the group offers considerable scope for
a variely of genetic and evolulionary studies. Very few of the melanogaster group
species have boen siudied for clromosomal polymorphism in natural popula-
tins; many may be inleresting subjects for such studies (cf, disenssion of birchii
i the taxonomic section abuve), The large mmber of sibling species in the group
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probably offers scape for many i isolation and hy-
brid sterility between as well as v s, and where interspecific hybrids
may be obtained, analysis of the larval pnlv(eun‘ chromosome rearrangements
could provide further insight into the importance of inversions in evolution. The
expanding field of biochemical analysis of species differences by the method
of starch gel electrophoresis of enzymes, when applied to the melanogaster group
(cf. Yang, Wheeler and Bock, this Bulletin) will hopefully permit clarification
ol the relationships hetween the various subgroups and the establishment of a
semewhat more complete and reliable phylogeny.
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