The Krauss Collection of Australian Fruit Flies (Tephritidae-Diptera)®

D. ErmMm0 HARDY?

THE FOLLOWING REPORT deals with the fruit
flies collected in Australia by N. L. H. Krauss
of the Territorial Board of Agriculture and
Forestry, Honolulu, T. H. This collection was
made in conjunction with the studies which
Mr. Krauss carried on in Australia concerning
the biological control of fruit flies. It appar-
ently represents the most comprehensive sur-
vey of the Australian fruit fly fauna which has
been made (or at least reported in the litera-
ture). The collection contained approximately
60,000 specimens, and, although the studies
were conducted largely in Queensland, it in-
cluded almost all of the known Australian
Dacini as well as a good representation of the
other fruit flies. The collection, which con-
tained 32 species and 3 varieties, includes all
of the Australian Dacinae known to the writer
except Dacus (Strumeta) bancrofti (Tryon), D.
(Strumeta) strigatus (Perkins), D. (Neodacus)
newmani (Perkins), D. (Zeugodacus) atrisetosus

(Perkins), D. (Zeugodacus) caudatus Fabri- -

cius (?), and Callantra aequalis (Coquillett).
The basing of genera upon single chaeto-
taxic characters and upon secondary sexual

characters does not appear to be a sound

practice. Unless supported by other characters
of generic value, these complexes should
probably be considered as subgenera. I am
preparing a reclassification of the Dacini of
the world based upon a comparative study of
many thousands of specimens, including
genotypic specimens of nearly all of the
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“genera,” and I am convinced that the classi-
fication could be placed on a more sound
basis by treating most of these groups as sub-
genera of Dacus sens. lat. When large series of
specimens are studied, intergrades between
the various so-called “‘genera” are so often
encountered that they completely break down
the classification schemes of some of the con-
temporary and earlier workers. A detailed dis-
cussion of the value of these characters will be
given in the reclassification study now being
prepared. The subgeneric characters are dis-
cussed in their proper sequence in the text,
but these characters are not repeated in the
specific descriptions.

In the descriptions the length of the front
is measured from the top of the ocellar tri-
angle to the antennae, and the width is meas-
ured at its widest point. Evidently some other
authors have measured the length as from the
lower ocellus to the top of the lunule. It is
probable that a more accurate comparison of
the breadth of the front could be made by
comparing it with the eye width or possibly
with the width of the ocellar triangle. In some
species the broadening of the front is ac-
companied by a lengthening so that a com-
parison of the width and the length is of little
value. The first antennal segment is measured
as seen in dorsal view from base to apex. The
second segment is measured on the lower
margin as seen in direct lateral view. The third
segment is measured on the ventral margin as
seen in direct side view. The facial spots, or
markings, are of value in the classification of
these flies, but considerable variation does
occur and supporting characters must be re-
lied upon. The maikings and coloration of the
thorax and abdomen are fairly constant for
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specimens of the same age (before killing).
Much variation in coloration does occur, but
it appears to be very closely associated with
the tenerality of the specimen.

The nomenclature used for the wing vena-
tion is that of Comstock-Needham (Com-
stock, 1918) as emended by Tillyard (1919)
and Alexander (1927; 1929). I have used this
terminology in other papers on the Tephriti-
dae and various other families of Diptera.
Following this system, vein R, is considered
as being fused with R;; vein R is considered a
simple vein; R4 and R; are fused; M; and M
are fused as are M; and My; the large cross-
vein is the m; the portion which was formerly
called the base of Cu, is now considered to be
the m—cu crossvein; the anal cell of other
writers is considered to be the cubital cell,
and the vein extending from the apex of this
cell is Cu;4-1st A, not Cus-+2d A. In the de-
scriptions the length of the narrowed portion
of the cubital cell is compared to the length
of the free portion of Cu;+1st A. This refers
to that portion of the wing from the apex of
cell Cu to the margin. Often the vein itself
will evanesce or become very faint and in
some species may not reach the wing margin.

The female ovipositors have been found to
be of great taxonomic importance. By com-
paring the size, shape, and structural details,
the distinguishing of species is greatly facili-
tated. To study these structures it is necessary
that they be mounted on microscope slides
and examined at magnifications of 150 times
or more. The basal segment of the ovipositor
(the oviscape of Munro, 1947) is usually the
most conspicuous portion of the ovipositor
in unmounted specimens. It is the seventh
abdominal segment and bears a pair of
spiracles. The position of these spiracles ap-
pears to be of taxonomic importance in some
species. The distance of the spiracles from the
base of the segment is measured to the pos-
tetior lateral margins, not to the base of the
convex margin of the venter. The inversion
membrane is the membranous middle seg-
ment of the ovipositor which bears the rasper.
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This is considered to be the modified eighth
abdominal segment. The arrangement of the
scales or stout setae on this segment is of
taxonomic importance, especially the com-
parative approximation of the scales of the
rasper to the base of the segment. The piercer
is the apical segment of the ovipositor and is
called the aculeus by some writers. It is
distinctive in shape and is most useful in dis-
tinguishing species. The breadth of the seg-
ments which make up the ovipositor is meas-
ured at the widest points. The measurements
of the bodies given in the descriptions do not
include the ovipositor or the antennae.

All of the rearings are from the fruits of the
various indicated hosts. The wording “‘exsuch
and such host’” should be interpreted to mean
the fruit of that host. Except for a few speci-
mens which Mr. Krauss obtained from C. P.

Hely, all the material covered in this report
was collected by N. L. H. Krauss.
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DACUS Fabricius sens. lat.

Dacus Fabricius 1805. Syst. Antl. p. 272.
Tridacus Bezzi 1915. Bul. Ent. Res. 6: 88.

In a broad sense the genus Dacus includes
those Dacini which possess the following
combination of characters: no complete
suture across the mesonotum; no strong
spines on the front femora; the second por-
tion of vein M;+, not bent downward; cell
1st M, not strongly narrowed behind the r-m
crossvein; the abdomen not petiolated and
the antennae not greatly elongated; the third
segment not much longer than the face, and
the antennae not two or more times longer
than the face. All of the Australian Dacini,
with the possible exception of Callantra
aequalis (Coquillett), are treated as Dacus sens.
lat. by this writer.

GENOTYPE: Dacus armatus Fabricius.

KEY TO THE SUBGENERA OF Dacus
(SENS. LAT.) KNOWN TO OCCUR
IN AUSTRALIAS

1. Scutellum with four strong bristles.. 8

Scutellum with two bristles......... 2

2. Prescutellar bristles absent....... ... 3

Prescutellars present............... p)

3. Anterior supra-alar bristles absent... 4
One pair of anterior supra-alars pres-

I, Neodacus Perkins

4. Crossvein r—m situated below the mid-
dle of cell 1st M, (discal cell) and
distinctly before the apex of vein
Ri-+e; three to four pairs of inferior
fronto-orbital bristles present. . . ..
............. Heterodaculus n. subgen.
Crossvein r-m beyond the middle of
Ist M, and about opposite the end
of vein Rj+s; two pairs of inferior
fronto-orbitals present. Daculus Speiser

3Callantra Walker has not been treated here since it
was not represented in the Krauss collection. Its exact
position is not clearly understood at the present time.
The typical species of Callantra are very characteristic
and certainly appear to be generically distinct from
Dacus. There are, however, borderline species which
may link these two groups very closely.

117

5. Anterior supra-alar bristles present... 6
Anterior supra-alar bristles absent. . .
.................... Afrodacns Bezzi

6. Third tergum of male with a row of
cilia on each side...Strumeta Walker
Third tergum of male not ciliated... 7
7. Male wing with a well-developed
supernumerary lobe (at apex of
vein Cu;+1stA). . . . Asiadacus Perkins®
No distinct supernumerary lobe in
male wing....... Gymnodacus Munro
8. Prescutellar bristles present......... 9
No prescutellar bristles. .. .........
................. Austrodacus Perkins

9. Third tergum of male ciliated....... 10
No cilia on sides of third tergum of
Male S R . 11

10. No anterior supra-alar bristles present;
supernumerary lobe not developed
in malewing. Hemizengodacus n. subgen.
Anterior supra-alar bristles present;
supernumerary lobe well developed
in male wing. ... .. Zengodacus Hendel
11. Supernumerary lobe present in male
wing ........... Melanodacus Perkins
No supernumerary lobe in male wing
................ Paratridacus Shiraki

Dacus (AFRODACUS) Bezzi

Afrodacus Bezzi 1924. Ann. S. Afr. Mus.
19: 452.

This subgenus is characterized by the ab-
sence of the anterior supra-alar bristles. In
other respects it is like the subgenus Strumeta.
The group occupies a borderline position be-
tween Strumeta and Dacnlus. Specimens of
D. (Afrodacus) jarvisi (Tryon) have been
studied which have a well-developed anterior
supra-alar bristle on one side of the mesono-
tum. These would occupy a position halfway
between Afrodacus and Strumeta. Some aber-
rant specimens - of D. (Daculus) murrayi

‘Not known to occur in Australia. It is included
here because of a difference of interpretation of writers.
Perkins and May (1949) recently described Asiadacus
calophylli. 1 have treated this in the subgenus Gymno-
dacus.
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(Perkins) have definite prescutellar bristles in
varying stages of development. Many speci-
mens of this species which have the characters
of Afrodacus have been studied. The typical
forms fall into Daculus.

GENOTYPE: Afrodacus bigutinlus (Bezzi)

KEY TO KNOWN SPECIES OF Dacus (Afrodacus)
OF THE PACIFIC REGION

1. Wings with infuscations along either

the r—m or the m crossveins. .. ... 2
Wings without infuscations on the
CLOSSVEINS . . o v o e e e e e 3

2. Posterior two-thirds of the scutellum
brown; r—m crossvein infuscated;
indistinct facial spots present (Aus-
tralia) . . . . brunneus (Perkins and May)

Scutellum yellow, except for a narrow
basal band of black; m crossvein
infuscated, r—m hyaline; face with a
transverse black band (Java)......
................. Javanensis (Perkins)

3. Humeri and notopleural calli not
joined by a yellow band. ........ 4

Humeri and notopleural calli joined
by a broad yellow band; scutellum
yellow, distinctly paler than the
mesonotum. .. ..... jarvisi (Tryon) 3a

3a. Halteres yellow; squamae and
fringes white; the anterior noto-
pleural bristles are located with-
in the confines of the yellow
band connecting the humeri
and notopleural calli.........
............ jarvisi jarvisi (Tryon)
Halteres reddish-brown; squamae
and fringes vyellow; anterior
notopleural bristles on a
reddish-brown ground color. . .
... .Jarvisi vat. halteratus (Hendel)

4. Mesonotum chiefly brownish-yellow,
without black markings; scutellum
brownish-yellow, darker on the
sides; cubital streak narrow and
faint; in the female ,vein Cu;+ 1st A
from the apex of the cubital cell to
the wing margin is about one and
one-half times longer than the
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narrowed portion of the cubital cell
(Samoa)........ aenigmaticns Malloch
Mesonotum conspicuously marked
with black (Fig. 12); scutellum yel-
low; cubital streak broad and dis-
tinct; in the female, the section be-
yond the apex of the cubital cell is
shorter than the narrowed portion
ofi thetec] | NS aberrans 0. sp.

Dacus (Afrodacus) aberrans n. sp.
Fig. 1la—c

This species appears to be more closely re-
lated to D. aenigmaticus Malloch than to any
other known species. It is differentiated by
the largely black mesonotum, by the more
elongate cubital cell in the wing, by the ab-
domen lacking black markings on the sides
of segments 3 to 5, and by the scutellum
being yellow, much paler in color than the
mesonotum.

MALE. A moderately small species pre-
dominantly reddish in color except for the
black median portion of the mesonotum.
Head: Rufous except for the facial spots and
the ocellar triangle. The head bristles are all
black. There are two pairs of inferior fronto-
orbitals. The front is nearly parallel sided, and
it is one and one-half times longer than wide.
There are no dark spots at the bases of the
bristles and the tumescence is dark reddish,
faintly discolored with a brownish hue. The
facial spots are oval and are spaced about
three-fourths of their length from the oral
margin; the spots are about one-fourth as
long as the face. The third antennal segment 1s
slightly brownish, is three times longer than
wide, and is just slightly longer than the face.
Thorax: The hind portion of the mesonotum
is extensively black. This black area extends
laterally almost to the inner supra-alar bristles
and anteriorly to a point opposite the position
occupied in other subgenera by the anterior
supra-alar bristles (Fig. 1#). Beyond this point
the black pattern breaks down into three
vittae—one median and two sublateral—
which extend to the front margin of the meso-
notum. The sublateral black vittae are inter-
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F1G. 1. Dacus (Afrodacus) aberrans n. sp.: a, thorax,
dorsal view; b, female ovipositor, full length; ¢, ovi-
positor, apex.
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rupted slightly at the suture. The median
vitta is expanded on the anterior part of the
mesonotum. In some specimens the black
coloring broadly covers the front portion of
the dorsum, occupying much of the medial
part beyond the suture. In others it forms
just a T-shaped pattern behind the bases of
the scapular bristles. The area of the mesono-
tum between and outside the black markings,
excepting the lateral yellow stripes, is reddish
in color and densely gray pollinose. The yel-
low stripes are very short; they do not extend
to the inner supra-alar bristles. The scutellum
is all yellow except for a very narrow black
band across its base. The pleura are yellow to
rufous, except for the predominantly black
sternopleura and for a black spot on the front
of the mesopleura and sternopleura, a spot on
the hypopleura, and one on the lower margin
of the metapleura. The metanotum is black
except for a red spot in the central portion.
The vertical yellow stripe on the mesopleura
is expanded on the dorsal portion and extends
anteriorly to a point opposite the anterior
notopleural bristles. Legs: Yellow, except for
the brownish hind tibiae. Wings: First two
costal cells hyaline, devoid of microtrichia ex-
cept in the apex of the second cell. Costal
band distinct, brownish, not extending
noticeably below vein R; except along the
wing margin. The band is not expanded in the
apex and extends halfway through cell Rs.
The r-m crossvein is straight and nearly
vertical in position. It is situated distinctly
beyond the middle of cell 1st Ms. The cubital
streak is broad, filling all of the basal portion
of cell M, and extending nearly to the top
margin of the m—cu crossvein. The narrowed
portion of the cubital cell is two and one-half
times longer than the portion from the apex
of the cell to the wing margin. Abdomen:
Nearly all reddish except for a black vitta
extending down the middle of terga 3 to 5.
The base of the third tergum possesses a
narrow black crossband in some specimens
but is brownish in others. The first tergum is
brownish on the basal portion and yellow-red
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apically. The second tergum has a subbasal
brown to slightly blackish crossband and a
yellow-white ‘apex. In some specimens the
median black vitta is indistinct on terga 3
and 4.

Length: Body, 5.5-5.8 mm.; wings, 4.8
5.0 mm.

FEMALE. The hind tibiae often have a
blackish tinge on their apical halves. The
narrowed portion of the discal cell is one and
one-fifth times longer than the portion be-
yond the apex of the cell. Ovipositor: Short and
inconspicuous; the exposed portion is not as
long as the fifth abdominal segment. The
extended ovipositor is very short and com-
paratively broad (Fig. 14), the over-all length
is about 3.3 mm. The piercer measures ap-
proximately 1.08 mm. by 0.24 mm. The ovi-
duct extends to within 0.19 mm. of the apex
of the piercer and the setae are about 0.06 mm.
from the apex. The setae and the plate bearing
them are rather short, the length of the plate,
or the length of the longest setae, being equal
to about one-fourth the distance from the
bases of the distal pair of setae to the apex of
the piercer (Fig. 1¢). The inversion membrane
is about 1.2 mm. long by 0.3 mm. wide. The
scales of the rasper are broad and blunt and
extend to within 0.3 mm. of the base of the
eighth segment. The basal segment of the
ovipositor is about 1.0 mm. long by 1.0 mm.
wide, the spiracles are situated approximately
0.22 mm. from the posterior lateral margi—rg
of the segment.

Holotype male, allotype female, and eight
paratypes (three males and five females): Lake
Barrine, Queensland, ex Litsea (?), Nov., 1949.

Type and allotype deposited in the United
States National Museum. Two paratypes in
the Bishop Museum; two in the Territorial
Board of Agriculture and Forestry collection;
two in the Hawaiian Sugar Planters’ Associa-

tion collection; and two at the University of
Hawaii.
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Dacus (Afrodacus) jarvisi (Tryon)
Fig. 2a, b

Chacetodacus jarvisi Tryon 1927. Roy. Soc.
Queensland, Proc. 38(14): 201-203.

Dacus (Chaetodacus) australis Hendel 1928.
Ent. Mirtteil. 17(5): 341-342. New syn-
onymy based upon a careful comparison
with the original description and confirmed
by Dr. M. Hering, who compared speci-
mens of jarvisi with paratypes of australis.

This species is readily distinguished from
all known members of this subgenus by the
continuous yellow markings connecting the
humeral and notopleural calli. Only the more
important characteristics are given in the
following description.

MALE. Front very slightly expanded on the
lower half, nearly two times longer than wide.
The vertical bristles are brownish-yellow to
yellow, the frontals are brown to black. Two
pairs of inferior fronto-orbital bristles are
present. The facial spots are nearly circular
and their height is equal to about one-fourth
the length of the face. The third antennal seg-
ment is just slightly longer than the face and
is appoximately three times longer than wide.
Thorax: Chiefly reddish, mesonotum largely
gray pollinose. The gray pollen is dissected
by one median and two sublateral shining
lines extending the full length of the dorsum.
Wings: First two costal cells hyaline with no
microtrichia except in the apex of the second
cell. The costal band is rather narrow and does
not extend below vein R; except at its base
and extreme apex. The band expands slightly
in the wing apex and extends nearly halfway
between the ends of vein Ry+s and M+
The cubital streak is broad, filling all of the
base of cell M, and extending nearly to the
top margin of the r-m crossvein. The nar-
rowed portion of the cubital cell is about
three times longer than the distance from the
apex of the cell to the wing margin. Abdomen:
Chiefly yellow to rufous. First tergum all
yellowish, sometimes faintly brownish tinged.
Second tergum with a subbasal brown to



















































































































































































































