TAXONOMIC RELATIONSHIFS WITHIN THE DROSOPILILA VICTORLA
SPECIES GROUP, SUBGENUE PHOLADORIS

(THPTERA 1 DIROSDFIILINALE |

Barai Bencies Merix, The Gorgas Wemovial Laborafery, Panama, K. of P,

The victoria speeies group, desionated by Wheeler (1048 and
diseussed by Mather (1955), has been investigated in order to clarify
the faxonomic status of £ lehanonensis Wheeler 1949, This species
was listed az a possible synonym of 0 awietoria Btartevant 1942 Ty
Wheeler (15587, In the course of siudy, a species belonging o the
victoria group, kindly eollected for the author in Tueson, Arizona by
Dire Willian: Ib Tlopd Teom the coltonwoad, Popelus Feomantic Warts,,
proved 1o be swaller, shinier, and differeant o cerlain respects in the
mitle genitalia from s laboratory strain origipating from Presectl,
northern Arvizona, hitherto eonsidered to be f) wiclorie. Meanwhile,
a strain of the trae T wicforia was colleeted fromm the tvpe locality,
Andreas Canyvon, Palm Springs, Californiz, by Th. 1omn 1L Throek.
mortan, and genersusly sent io the auther., The Palm Sprines wte-
forie 15 one half millimeter shorter than the spectmens from Tueson,
shightly browner, and lacks the color polymorphism of the latier
Sturtevant (19420 states that strains considerad to be 1 wicforis, col.
lerfed by Trofessor J, T, Patrerson in western [oited SBlates and
Mexiza, differ slightly in the number of ecop filaments aud chrome-
somes from wdetorie from Palm Springs, Califernia.

In the present stady (he Toeson species is deseribed az I brosier,
gp. nov., Reexamination of specimens of vicforir from the type lo-
cality shows 4 to correspond elosely with the original deseription
(Bturtevant 1827, The species fram Prescott ealled wictaria by sub-
sequent students (Patterson, 1043, Wheeler, 1947, 1940, Han, 1849,
Pipkin, 1956 Mather, 1955, 19570 proves to be distined and iz here
described as a subspecies of lebanonensis Wheeler 1543 The taxone
mie n]mmn»,]npq within the vietoria speeies group are reviewed in the
light of these Ondings,

1his work was supparcted by o research crant, BG G813, from the Tnited
Btates Publiec Health Service.
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The anther eolleeted several strains of the polyvmorphic species,
tehanonenss, as well as patfersond and glonei in The Lebanon during
the years 1047 to 1849 A strain from Hazeo, Jernsalem, [zracl was
obtained throueh 1he courtesy of Ddr, Klisabeth Goldschmidis. 0,
broglest, sp. nov., was collected in Tueson, Avizona by Dr. William B.
Heed., The troe £ wietorde Sturtevant wag collected by Dr, Lynn H.
Throckmorton.  The material from Preseolt, Arizona was obiained
through the sourtesy of D, 3. B, Wheeler,  Slides for the study of
male and female genitalia of the members of the victorin species group
were prepared aceording lo the method of Fairehild and Hertiz
(10487,

Drosophila (FPholaderiz) brooksl, sp. nov.

External choraelers of fmagines, Male, Arista with 3 bhranehes: alhove, 2 below,
inaddition Lo the fork. Becond and thivd joints of fhe antennae dark brown, the
seeond joint with one bristle divected laterally, six bristles of varying lengils,
dirceted ventrally; the third joint covercd with shorl pale hairs. Front velvety
dark brown; the atersl extremitios of the lunnla shining pale proinose when
viewed ab oan angle.  Frontal triavgle plainly  delimited By o2 shallow  groove,
bearing on each side 6 mesially direeted fronial hairs, the apical hair heing
flanked on encl side by 2 short habrs; the groove delimiting the frontal friangle
shining pale proinose when viewed from an angle, Oeellar friangle Black ;s anterior
ocellar bristle: divergent: oeelli pale pink, Orbits semishining, dark Grown:
orbital hairs & Proclinate orbitsl bristle sgual o the pesterior reclinate orhital:
mid-orhilal thin and 175 the other two, One oral bristle prominent; the seeond,
half the length of the firet, Faee dark brown, carina almost black, wider helow,
bulbous, Clypeus black, proboseis brown. Palps dack brown, slmoat black in old
specimens; one subapieal hristle and 4 sworter bristles on the lateral margin of
the palps. Checks black; distanee betwesn the eve bovder and the base of the
aral hristle 1712 fhe greatest diameter of the eve. Oecipnt dark brown, Lyes
light maroon, darkening with sge, with short pale pile. Grealest anters-posterior
measarement of fhe eye 273 the greatest dovso-ventral messurement.

Mesonotom awd seutellum shining black: pleweac shining dark brown, thinly
pollinose. Acrostichals m 6 rows: 4 beistles in Alie preseutellar row, the median
pair definitely enlarged.  Anterior seutellavs divergont; distance from anterior
to posterior dorsocenttals 40 the distanee between the two anterior dorsoeonteals.
Anterior sternopleural 677 the pesterior steemoplewral snd twiee the mid-sterno-
plewral.  Talterss yellow.  Apleal hristles on first and second paire of loeps;
preapieals on gl thres. Coxac and femorn dark brown; tibine and tarsi vellowish
hrow .

Wings unicnloreus, tan; esstal index approximalely 2: fourth vein index 2.3
five x index 1.76; fwo brizstles of the apex of the first eoatal acetion: third eostal
serfion with Jeavy hairs on the bhaaa) 6711,

Abdominal tergites shining black excepr for terpite 2, which iz brownish
medially; steroites gray, Hypoprgium reteacted into the ghdomen, possessing the
general charaeleristies of I lebanonensiz as figured by Hsu (10490 lohe-like
process on the heel of the foreeps prominents primary fecth of foreeps varving
from & to 11: median 10 five hristles on the upper part of the genital arch
{Fig, 1B); four to five bristles on the posterier margin of ome concha of the
hypandriom {Fig. 1A,
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Female, Abdomen with blagk apieal bands slightly wore than one half the
widil of the tergites and extending to the lateral bordera. Second tergite pale
medially ; apieal bands of tergites 3, 4, 5 with fuzsy medial extensions. Ovipositor
vellowish with 24 fo 20 testh (Fig. IT).

Calor polymorphism. The preceding deseription applies to the darkest coler
form of both sexes, In this spesies a balaneed polvmorphism of body eolor exista
in mature and i3 maintained in laboralory eoltures. The mesonoftum of both sexes
varies from shining hlack throweh dark Yrown to shining vellowish tan, Tha tan
flica are also paler om fhe plenrac and bases of the legs, At the time of collee-
tion of shout 300 individuals of thiz speeies, Dr. W, B, Heed cstimated from &0
to 709 dark brown or black and from 40 to 309 light brown {personal com-
muznieation}, Exaet counts were not made at this time beeause it was undesirable
to etherize the flies aa they are diffienlt to carry in cullure. Thres menerations
after the original collection, a sample of 117 flies was eomposed of %2 black or
dark brown and 23 light brown, This eolor polymerphigm was mentioned by
Wheeler {19403 st a time whom il was not realized that broeksi was o distinet
spoecigs from the northern Arisons material.

Body lewngth (etherized) male, 2.5 mm; fomale, 3 mm,

Length of wing, male, 25 mm; female, 2.7 mm.

Internal charactors of dmagines,  Anterior malpighian tubulez free and about
twice as long s the posterior malpighizn fubnles; posterior malpighian tubules
apposed but no continuens lumen, Testes elliptieal, dull orange, Spermathecas
with brown ehifinized eenters and promounced apical indentation: wventrzl re-
cepiacle o short sae pressed agsingt the ventral side of fhe wieras,

Egae, With from 4 to 8 filaments: 359 with 3: 43¢ with 6: and 149 with
7 filaments (Takle 23, Tips of filamenta eurly.

Farvas, White in eolor; akip: wery active.

Pupariz, Dull gold; each anterior spiracle with from § lo # (median T) very
short pale flaments; stilk of anterior spiraele very short. Posterior spiracles
contiguous, pale. Pupation either at the fop or Dottom of enlture hottles.

Chrempsemes, Larval brain preparations show males with one pair of large
Via, ome pair mediom V's one paie small Vs a red-shaped X, a short rod-shaped
¥ chromosome with & pronounced constristion (Fig. 1EY. Salivarr gland ehroma-
gomes with & long arms, 2 medium arms, 2 short arms: 2 pronomnesd ehromo-
cenfer; one gland larger than the gther,

Physiolegieal characteristics. Tecovers rapidly from ansesthetization with
ether; diffienlt fo keep on standsrd enlinee mediom,

fielationship. This speeies belones to the vietoria species group
with vietoria, lebanonensis, patlersond, sfonei, and witens, Brooksi is
clesest to victoria Sturtevant (Palm Springs, California). Brooksi
and wvictaria differ by the color polymorphism found in bdrooksi; the
larger size (by 14 mm.) of brooksi; the darker color of the dark eolor
form of brookst, wicforie being browner: the larcer size of the mid.
sternoplenral bristle in hrooksi; presence of two hairs flanking the
apieal frontal hair in brooksi compared with one such hair in victoria;
the different ehromosome eonfignuration in the two speeies; and the dif-
ferences in number of egg filaments in the two species (see seetion on
variation in egg filaments in the victoria group).
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Distribulion. Tucson, Arizona, collected May 25, 1960 from Popu-
Tug Fremeontii Wats, by Dre, William B, Heed.

Types. Holotype male and a series of paratype males and fomales
have been placed in the Drosophila Type and Reference Collection
of The Geneties Foundation, The University of Texas, Austin, Texasz,

Dedication. This species is named in honor of Mrs. Sarah Brooks
Martin, the artist who prepared the eolor plates for Professor J. T.
Patterson’s The Drosophilidae of the Southwest and (with G B.
Mainland ), The Drosophilidee of Mezico.

Drosophila (Pheladoris} lebanonensis casteeli, subsp. nov.

Exiernal charocters af {‘it‘l-ﬂﬂ'llnt?#. Male, Arista with o branches above, 2 helow,
in addition to the terminal fork. Second and third jeints of the sntenna black,
the secomd joint with one DLreistle directed laterally and & bristlea dirested ven.
trally, the third joint covered with short pale hairs. Front dark reddish brown,
pollinose. Qeellar triangle and orbits black, semishining: oeelll brown, Small
elevation interior to the base of the proclinate arbital bristle and also one at base
of mid-orbital shinivg silvery when viewed at san angle. Frental hairs arrenged
in twe rows, forming a V, the apex of the V directed anteriorly, 7 frontal hairs
on eaeh side; 2 frontal haivs Iateral lo the apex of the V. Orbital hairs 5. Pro-
elinata orhital lristle 4/5 posterior reclinate: mid-orbital 174 the proclivate
orbital. One oral bristle prominent, the second half the length of the first, Face
brown, caving black, wider below, bulbonz, Clypens black, probogeis tan, alps tan,
one subapical and theee shorter bristles on the lateral margin of the palps.
Cheeks tan, dark brown below., Distanmec between the eye horder and base of the
oral bristle 1/11 the grealest diameter of the eye. Eye maveon, davkening with
dge, with short pale pile, Greatest antere posterior diameter 9711 the proatest
dorsoventral messurement of the eye, Oceiput dark hrown,

Mezonelom and sentellum semishining dark brown, without markings; plenrae,
dark brown, pollinese, Aerostichals jn G rows; four hairs in the prescutellar TOW,
the median priv definitely enlarged. Anterior seutellars divergent: distanee from
anterior to posterior dorsecentrals 4/7 1he distanes between the two anterior
dorzocentrals. Anterier sternoplewral 8/8 the posterior stornopleural ; mid-sborng-
pleural 5/ the posterior. Halteres pale yellow. Coxae and femora of first pair
of lega dark brown; dusky wellowish on seeond and thivd pairs of legs and on
all three pairs of tibise and favsac,

Wings unicolorons tun; costal index, 2.2.; fourth vein index 2.6: five x index, 2,
Tweo bristles ab the apex of $he fivst eostal seetion: third costal seotion with haavy
Iairs on the haszal 6711,

Ahdomingl tergites shining biaek, the basal ome somewhat lpss &0, sternites
dark gray. Wypopygium vetrocted into the abdomen; lobe like process on the heel
of the forceps prominent; primary teeth of foreeps vary from 11 to 14 {median
12); & prominent bristles on the upper part of the genital areh: © hristles an
the postorior ventral margin of one concha of the hypandrivm {Table A

Fig. 1, terminalia and chromogome configuration of Drecski, sp. pov. A, hypan.
drivm and conchae of male, dorsal vicw: T, genital aveh and foreeps of male;
C. hypandrivm and peniz of male, side view: I, sominal receptacle of femala;
E, ehromosomes, larval breain, mala: ¥, vaginal plate of famalo,
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Fip. 2, Salivary chromeszomes of hybrid larva of {4) L lebanonensiz and (B)
I. eastecli, showing partial lack of pairing. Micrephetographs by De Alam C.
Pipkin,
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Female. Abdomen with broad shining dark brown apical bands eovering the
entire tergites 2, 3, 4. Corners only of tergites 5 and 6 are wellow as is the mid
region of the clrenmanal tergite,  Anlerior-mest  slernite gray, remaining
four paler. Owiposilor yellowish with 23 to 24 teeth,

Hody length (etherized) male, 2.7 mm.; female, 3 wm,

Lewgth of wing, male 2.5 mm; female 2.8 mm,

Taternol eharaelers of bnagines,  Anlerior malpighian tnbyles free znd much
longer than the posterior; posterior tubules apposed without the farmation of a
eontiznons lumen. Tesles elliptieal, rugty brown in eolor, SBeminal receptacles
with brewn chitinized centers: ventral rapeplacle & short sae pressed elose to the
ventral surfare of the uterna,

Bggs, With from § to & filamenls; 5200 with & filaments; 3605 with T fila-
ments; 4% with 8 flaments (see Table 273,

Larvas. White in color; skip; very active,

Lupario. Golden; each anterior spiragle with from 5 fo § branches; stalk of
anterior spivaeles very shovt, Posterior spiraeles tightly apposed, golden vellow,
Pupation is on the sides or nesr the plug of Inhoratory bottlos,

Chromosemes, Larval brain preparationg with 2 pairs large V7'3; ome pair
amaller ¥V'a; and one pair rods (Wharton, 10433, Salivary gland ehromosomos
with 3 long avms, 2 mediom arms, 2 short arms; a pronounesd elromoeenter;
one gland larger than the athar.

filationship. A subspecies of D). lebanonensis member of the vie-
toria species group. D. L casteeli lacks a light and dark mesonotnm
eolor polymorphism dependent upon an autosomal pair of alleles
found in I lebanonensis (Pipkin, 19563, The chocks of L. castecli are
dark Dbelow: those of L lehanonensis, entirely pale. The oceiput,
mesonolio, plenrae, and bazes of legs ave darker in [ eqsteels than
i the dark form of I lebanoncnsis, but a mixture of the two forms
eould not be separated with eomplete accuracy. The testes of 1. oos-
teeli are rusty brown, whereas these are deep yellow in I lebanonensis,
a difference noted by Wheeler (19497

Patterson and Stone (1952) cite numerons cases of rametic mor-
tality in interspecific crosses as llustrating an isolating mechanism
between elosely related species. The possibility of sperm damage in
crosses between [ lebenonensis and L eastesli has boen investizated,
The results are presented in Table 4. For cach of the erosses lizted in
this table, two day old females were exposed to males the same ace for
one hour only.  Twenty-four hours later, the females were dissected
and their seminal reeeptacles and vesicles examined for the presence
of sperm. Table 4 rives the pereentages of disseeted females with
motile sperm, non-motile sperm, disinlegrating sperm, and no sperm.
One hundred females were disseeted in cach ease Aeceording to Table
4, the percentage of females in which no sperm reach the reeeptacles
and vesicle is somewhat higher in the erosses between subspeeies than
in the control arosses, Furlher, Table 4 shows a lower pereantamre of
females with motile sperm and a higher percentage with non-motile
and disintegrating sperm in the heterogametic crosses belween L
lebanancnsis and L easteeld than in the conirol homogametic crosses.
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TABLE 1. VARIATION IN NUMBER OF
FORCEPS TEETH AND BRISTLES ON
ONE SIDE OF THE HYPANDRIUM

forceps hypandrium
Specles teethp bﬂ?stLes

victoria 8-11 L
(palmspr) | median 10
brooksi 8-11 45
| (tucson) median 10 »

| pattersoni 10-13
beirut) median 11 0.6.7

| stonel 1113 5 6
| (sofar) median 11 *

L. 11-13
lebanonensis St 8310

11-14 9
median 12

Correction : The secomi species shonld read "Wrookeme,™

' L.casteell

This last differcnes is explained as owing to the deleterions effect of
the seeretions of the seminal receptacles or vesicle upon the alien
sperm.

Larval salivary gland cells of hybrids between L. lebanonensis (Bei-
rut strain) and the Preseott strain of L casteeli were studied in aeeto-
oreein preparations, each eontaining the glands of a single larva. In
half of the preparations in which all ehromosome arms eould be fol-
lowed, there was a complete pairing of all seven chromosome arms (3
long, 2 medium, and 2 short). The remaining preparations showed
w eomplete lack of pairing in the medinm length chromosomes, giving
a total of 9 arms (3 long, 4 medium, 2 short) ; or a partial lack of
piiring in one medinm arm accompanied by a complete lack of pair-
ing in the other medium arm (giving a total of 8 arms) ; or a partial
lack of pairing in one mediom arm accompanied by a partial lack of
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pairing or by eomplete pairing in the other medium arm, Fig 2A and
2B are mierophotographs illustrating partial pairing in two different
hybrid larvae. The unpaired portions of the chromosone are seen to
be half the thickness of the paired portions. One small inversion was
found in a long arm of twa preparations, and one medinmesized -
version was found in a different long arm of a hybrid between the
two subspeeies. A more thorough analysis of this lack of pairing and
other structural differences in Lybrid salivary cells ig being under-
taken,

A last difference between the subspecies § lebononensis and 1. cds
feeli is the presenee of modifier(s) of the main pair of eolor alleles
in polymaorphic populations of f tebangnensis, absont from [, easfecls
( Pipkin, unpublished]. Fuarthermore, the modifier(s) producing a
more extreme pale body eoler, introduced by the pale Beirat or Rasco
strain of I, lebanonensis into hybrid populations of the two subspeecies,
da not beeomne recombined so as to become expressed in 16 generations
of such populations, Whether the modificr{s) are in one of the
homologs which fails to pair regularly in the salivary gland chromo-
somes of the hvhrid and Presumably fails 1o undergo normal crossing
aver at meiosis, or whether the I lebanonensis ehromosome bearing
the modifier(s) soon beeomes lost From the hybrid population is not
vet known., Further eytologieal work on sueh hybrid populations is
heing earried ont,

Similarities between I, lebanonensis and 1. castecls inelude the pre.
vionsly deseribed range in number of teeth in the foreeps and num-
ber ol bristles on the posterior ventral border of the eonchae, a like
range in number of egg filaments, and similar erossability  with
brooksi. Further, the winr indices of the two subspecies are practie-
ally identical, A comparison of the wing indices, giving those of [,
lebanonensis first, ave as follows: costal ndex, 2, 22; fourth vein in.
dex, 2.8, 2.6; five x index, 2.2, 2. When L lehanonensis fomales are
crossed with I casteeli males, daily food transfors made, and all pro.
geny hatehing counted, the sex ratios are approximately equal. Seven
such bottles mave the following sex ratios, males listed frst : 124, 130
115, 103; 116, 172; 177, 110; 138, 141, 111,-106; 70, 85. The reci
proeal eross, I casteeli females erossed with § Tebanoncnsiz males
gave similar sex ratios, though the progeny hateh was lower owing
to a mold infection: 24, 26. ap, 27; 47, 52, Deviations from a 5050
sex ratio oceurred in two hottles of the first cross, but they are op-
posite in direction. Hybrids between the two subspecies are Tortile
inter se and in either haok eross, aceording to Table 3,

Disiribution. The strain of 1. easteeli used in these studies was col-
lected at Prescott, Arizona by collectors of The Geneties Foundation,
The University of Texas, Austin, Texas, The same subspecirs s
believed to oceur at Veyo, Utah and other points in New Mexico and
Arvizona listed in Wheeler (19497 under the name “wvictorig,**

Pypes. Holotype male and a series of paratype males and Females
have been placed in the Drosophila Type and Referenoe Collection
of the Genelies Foundation, The Universii ¥ of Texas, Austin, Texas.
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TABLE 2. VARIATION W MNUMBER OF EGG FILAMENTS

E& TRl RN A R

yictoria | |
1 4 Z5 4 3 1)

ipalrr sprangsh :

|
brnokEas 6 |25 22| 9 | 2 7
(bucsonm)
e R TR e B 10
(berut)
f“”‘" o R [ T o S 21
(cofar) |

: ]

lebanonensts i 38| 36| 19 3 0o
{an anub) g 4 31 | LB | N 3 100
rasco) ot |
| castesli
: : 7. | w s 23
{prascott} | I

|

Dedicalion. D). lebanonensis casieeli, subsp. nov. iz named in honor
of the late Professor D. B. Castecl, Department of Zoology, The
University of Texas.

RELATIONENIF BETWEEN MEMBERS OF TIE VICTORIA GROUE,
CoMEaRisoN of Mare awp PEMALE GRENITALIE WITHIN THE GROUP

[n order to further study the relationship between members of the
vietoria species group, the male and female genitalia of the members
of this group available for study were reinvestigated. The Foresps
(primary elasper) and genital arch of L lebanonensis and of L casteeli
were studied by Hsu (1949). Genital arches and forcipes of pallersoni
and of stenes were fisured by Pipkin (1956). In all of the species
of the victoria group studied, the penis and its apodeme, eneased
ventrally and laterally by the hypandriom and conehae, are located
anterior to the genital arches and forcipes, The hypandrium is con-
tinuous with its eonchae. The apodeme of the penis is rod-like. The
head of the penis is a hair-covered inverted bowl, the ppening of which
possesses a sealloped margin flanked by two elasper like lobes arising
from the hypandrium. The surface of the head of the penis appears
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to be made of small spindle shaped particles of ehitin, each supporting
& hair. The foreeps iy curved in all members of the vietoria speeics
group, in contrast with the straight foreeps found in members of the
coracing species group studied by Mather {1955), Drawings of male
and female genitalia of drooks? appear in e, TA, B, C, T}, F. Aside
from slight wvariations in dimensions of the hypandrimm and penis,
the main differenees found among wenilalia in the vietoria species
group consist in variations in the number of feeth in the foreeps and
in the number of bristles on the ventral posterior border of the
eonchas (Fig. 1A and ). Both the exaet number of teeth in the
forceps and the number of coneha bristles vary slightly within a
species and even on diffevent sides of the same individual. Table 1
presents variation in the number of forceps teeth and the number
of bristles on the ventral pesterior border of one comcha, Ten or mare
individuals of each speciez were examined to determine the extent of
the variation. Fietorie and Drooksi are seen to possess the lowest
number of concha bristles {4, for wetorie and 4 to 5 for Dbrosksi).
A median of 11 to 12 forceps teeth iz found in petiersond, sfonei,
Lolebanonensis, and 1. casieelt,

Females of the various members of the victoria group all possess
a long bristle on cach side near the apieal end of the vaginal plates.
From 6 to 8 (median 7) bristles are found distal to this long bristle.
Proximal 1o the long bristle are from 15 to 20 short stubby briztles
along the edges of the wvaginal plates. Considerable wariation in
numbers of these bristles oceenrs within esch species, These bristles
are shown Lor brookss in Tig, 1T '

VariaTiow 1% Nuaper of Egs FILAMENTS IN THE VICTORIA SPECIES GROUP

A wariation in number of epp filaments iz characteristic of the
vietoria, coracina, macualesa, and levis speeies groups aceording io
(e worle of Mather (1955). Table 2 presents information with
respect to variation in numhber of egg filaments in the vietoria group.
For the zroup, a range of from 2 to 9 filaments ocours, The variation
pattern iz charaeteristic of ecach spesies. Thus the median nomber
for bropksi is 6; for pedffersond and sfoned, 5. Variations in ego fila-
ment number for bath the Ain Anub and Raseo strains of L lebanonen.
sty and for the Prescoll strain of I castecli do not differ statisticallyv.
Here the median elasses are eges with 6 and 7 filaments, respectively.
These counts are in disagrreement with Wheeler’s 1949 couni of
filaments of the Aln Anub strain of [ Iebawonensiz (listed by him as
being from “‘near Beirut''). The present aunthor sent the Ain Anub
glrain to Dr. Wheeler in 1947 ; the Beirat strain was not sent to The
Crenetice Foundation, The Tniversity of Texas until 1960. Sinee the
first dark strain of [, lebanonensis was eollected in the mountain
village of Ain Anub, it is better to refer to this strain by its eollection
laeality. The present Beirut light strain is homozygous for the licht
calor atleles and was derived from a heterozyeous lieht strain eollected
in Beirut, Lebanon in 1947, Wheeler’s finding the median ezg fila-
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TABLE 3. HYBRIDIZATION TESTS, VICTORIA GROUF
fernale male parent
parent broocksae | patterson | stonel L.lebancnenses) lcastesli |
| =l
larvae.f
brooksae sterile rot rmade kel BL L
pupas pupag
T Irnagines | l.
b sterie inter | lar¥2apupae) larvaepupae
patierson o ferhileto
toril sof fertile
sterile Catberdtnic: 2imagines | 7 Irmagines
stonel not rnade sterie early larvae| sterle
Larvae, fagies
|.lebananensis sterile sterile tertite inter
pUp ae se and in
back crosses
lar fews P
vas,
| casieeli s sterile sterile ;";r_g;ed'fnter
pup backemsses

ment numbers to be 7 and 8 in the original Ain Anub strain indicates
gither a menetie change in the strain or influenee of some environ-
mental factor on the number of epg filaments. Twenty-five of the 37
eers of vietorio (Palm Springs) examined possessed T filaments, One
filament was thick and split into two branches along its length at
varying distances from its base. In 4 eggs the split was complete,
resulting in & filaments: 3 eges possessed 9 filaments, One ege pos-
sessed 4 filaments but the thiek filament was split apically into 3
branches. Four eees possessed 5 filaments, the thick filament being
split apieally inte 3 branches, Sturtevant (1942} describes the egas
of wictoria as having & filaments; this count agrees with the observa-
tions of the present author if the apieal ends of the filaments ave
counted,
IIvprimzaTios TEsTs

Table 3 presents the results of hybridization tests within the vie-
toria speeics group, Neither nifens nor stowed (eulture lost in 1957)
was available for testing with the newly described hraokst. Only
preliminary tests have been made with wietarie, owing to the diffienlty
of maintaining the stock on laboratory eulture medium, All hybridi-
zation tests were made in standard 92 x 256 mm. culture vials, using
corn meal medinm. 20 females and 20 males to each vial. Daily food
transfers wers made for two weeks,



PROC, ENT, B00. WASIL, VoL, 63, ¥0. 3, SEPTEMBEE, 1061 1a7

Females of the only wellow species, paticrsont, were the most sne-
cesslulgiving  hybrid larvae, pupae, and few or many imagines in
crosses with other members of the group. Pipkin (13563 found
namercus hybrids produced by the cross of patfersond females and
stonet males. These hybrids were sterile dnfer se, bul hybrid females
woere fertile when back-crossed with peffersond males, Tyvbrids of a
number of coltuves of paffersont females crossed wilh single dark
Grookst males died as larvae or pupas, but ong sueh eolture yielded
three males and 48 lemale. The padfersoni-broakss hvbrids wers
sterile tnfer go. The female hvbrids were also sterile in back crosscs
with either poeffersond or brogksi males, whereas the male hybrids
died belors they could be tested in a back cross. OF the pafferseni.
broglsi hybrids, 29 lemales and one male were infermediate in color
between the dark' of Sreoksi and “yellow’ of palicrsani. Ninefeen
females and two male hybrids were shining yellow, Assuminge the
single dark breafisi parent male to have been heterozveous for the
pale eolor allele, these resulis suggest a monogenic inheritance of the
polymorphism in besokst and an allelism bedween the ““wollow ™ of
pattersond and the “pale’ eolor allele of brooksi, Pattersond females
erossed either with I lebasonensis or with I easfeeli produee hybrids
nsnally dving as early larvae or pupae, but two imagines have hatehed
from each of these erosses (Pipkin, 19536). Breoksd, used as a female
parent, gives hybrid layvae, a few of which pupate, with males of
Lo lebanonensis or casfecll, The reciprocal crosses, [ lebanenensis or
Loeasteelt females crossed with broekst males, give a similar hvbrid
progeny, dving in larval or pupal stages. Sfonei females varvely pro-
duce early larvae with I lebanonensis males (Pipkin, 19560, Hybrid-
igation tests of females of brooksi, pattersoni, and L Tebanoncnsis
erossed with miles of wdclorin (Palm Springs) sive no hyvbrid lavvae
though many eges are laid in each case. Females of cach of these
species disseeted after being with vicforie males for two weslks showel
nno sperm in their seminal receptacles or vesicles, Thiz does not mean
that no eopulation oceurred, becanse the sperm eonld have dizsinte-
grated and been absorbed in this time,

Tn all of the cases in which interspecific hvbrids acenrred In Table
3, the erosses were characterised by sporadic suceess (but not by
slowness of the hybrid larvae to appear after the cross was made),
slow development of hvbrid larvae, vsual death of the hybrids in
varions larval or the pupal stages. Hvbridization tests betwesn the
subspecies I lebononcnsis and { esstecld have been dizsenssed provi
ously in this paper,

DracuasIm

The present taxonomic studies have shown the male and female
xenitalin to be remarkably similar in the members of the vieloria
gronp studied, Considering the number of teeth in the foresps and
the number of bristles on the posterior ventiral border of the conehae
of the hypandrinm, the members fall into three pairs of closely re-
lated forms: wictorde and brookst; paitersoni and stoned; and, finally,
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TABLE 4. PERCEMTAGE FEMALES WITH SPEREM DAMAGE IN CROSSES
OF ILLEBANOMNENSIS AMDLCASTEEL

non-rrotile | dsintegrating | absence of

matile sperm
sperm SpErm Spermm

Llebanonensis ¥
b 13 27 10 50
|castesli o

leasteall 9
i 7 11 15 6T
[ lebamanensis o

Llebanonensis ?
® & & 11 & &1
Llebanonensis o

l.casteeli @
5 50 22 0 28

Leasteali o

I, lebanonensis and L easteelt. The range in number of cge filaments
likewise shows greater vesemblanes among these thres pairs (with the
exoeption of breoksi and wsdctorin), Hybridizalion tests show that
hebrids dying as larvae or pupae may vesolt from crosses of speeies
widely distant geographically, The close similarity of male and
female genitalia in all the species studied shows that no mechanical
isolation bavrier to the sueeess of these crosses exists, Mather (10577
found that transfer ol sperm can take place between the maculosa
species group {wovemeculose female) and the vietoria group (1
eazfeeld, called “viclorie™ male).

The designation of 1. lebansnengis and [, casteeli as subspecies rests
ehiefly upon the finding of sperm damage in crosses helween the two
and upon the lack of pairing of one chromosome pair in the salivary
elands of the hybrids between these two forms. Lack of pairing in the
zalivaries of hybrids presumably means lack of pairing at meiosis,
and eonsequent barrier to free recombination by erossing over, ac-
vording to the work of Dobzhansky (1933) on hybrids between psewdo-
abzewra and persimilis, Wasserman (1954) states that in the sali-
varies of the closely related arizonensiz and weajavensis, the resion
near the cenlromers of the X chromosome is usually unpajred. Town-
send (1934) reports that “pairing is often complete,” though eertain
myersions are present, in the salivary chromosomes of h:;hz-i:{,q hetween
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trapicalis tropicalis and lropicalis enbana. Pairing in the salivaries
of hybrids of pellidipennis pellidipennds and pollidipennis centfrolis
is complete, with one inversion present. (Patterson and Wheeler,
1347),

A part of the marked similarities between [ lebanonensgs and [
casteeli i3 owing to their wide geographieal zeparation. These two
forms would probably not have diverged, owing to their free inter-
breeding capaeity if they had remained in the same area. Nifens
(Tlaly and Switzerland) is the nearest Huropean relative of I
lebanonensis according 1o a movrphologieal comparison, The two speeies
differ in chromosome configuration, and wdifens lacks a color poly-
maorphism.

The members of the vietoria species group are distvibuted in hoth
Palacarclie and Nearctic regioms, Nifens is known from Italy (Buz-
zali-Traverso, 1943) and Switzerland {Burla, 1948). L. lehbanonensis
is found in the Lebanon (Wheeler, 1949, Pipkin, 1953, 1956), and
Israel (Goldschmidt, unpublished}. Pattersoni and stenei oceur in
The Lebanon (Pipkin, 1956), A group of three species, brooksi,
wietoria, and I, casteels, opeur in the western United States. Wheeler
(1949 states that exfensive trap collections by the University of
Texas group have not revealed a vietoria species group member east
of Nebraska. Further undeseribed members of thiz group probably
occur, as Sturlevant sugeested [Sturtevant, 1942}, The vieloria
group flies are not atlracted to fruit baited traps as readily as many
of the Sophophora and Deosophila. Most of the collections have been
maide from sueh traps. ( Wheeler, 1949, Pipkin, 1953, Bussati-Traverso,
1948), Dir. Throckmorton's colleetion of wieforia was from the zap of
Populus fremontis Wats,, the flies refusing his froit baited traps near-
by (personsl eommunication). Broekst was likewise faken from the
sap of this tree by Dr. Heed. A further study of the ecolegy of this
eroup will prove profitable,

The existence of a Palacarctic and a Nearetic species polymorphie
for light and dark mesonotum color (1. lebenonensis and brooksi)
indicates similar mutability with similar survival value in related
species. Sturtevant and Novilski (1941) noled similar mutations in
a number of Drosophila speeics, Similar polymorphic abdominal pat-
terns oeeur in the eardini group (Da Cunha, 1949; Stalker, 1953,
Heod and Wheeler, 1957 and in the melanoeaster cronp ( Freive-Mai,
1949 Oshimsa and Taira, 1956 Moriwaki, 1932 Ziircher, 1958},

(iene exchange iz possible between two of the Palacarctic vietoria
group species, paflersont and sfonei. Whether introgressive changes
have oeenrred here is not known, Tt is interesting that a polymorphie
species, I lehononensis, exists in the same area with its yellow and
black relatives.

The author is indebted to My, Orlando Ortiz for his extensive tech-
nical assistanes in this work, alse io Mr. Aurelio Powers for technical
assistanee. To Dr. G B. Fairchild the anthar is indebted for instroe-
tions in the preparation of the male genitalia slides and for erilicising
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the manuseript, Thanks are due Major Verne Tipton, MSC, U.S.

Army, Corozal, Canal Zone, For the use of his equipment for making

projected drawings, The author thanks e M. B, Wheeler for the nse

of a translation (by Dr. M. J. I White) of the deseription of D.

nifens in Dr. Buzzati-Traverse’s paper), To D, William B, Heed the

author owes the sugrestion that 7, victorie Sturtevant should be eol-
leeted i its tyvpe locality and reinvestizated taxonmnically. IHis
suggestion was based on his observation that the Sonoran Desert of

Tueson, Arizona where he collected braoksi, penetrates Palm Springs,

California. He predieted that the Tueson species would either be the

sipne a5 or close 1o the trae vielario originally deseribed by Stortevant,

(19423,
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