THE SEMINAL RECEPTACLES AND ACCESSORY
GLANDS OF THE DIPTERA, WITH SPECIAL
REFERENCE TO THE ACALYPTERAE

By A. H. STURTEVANT
CoLuMBIA UNIVERSITY, NEW YorK CITY

(Continued from Vol. XXX11J, page £15)

SciomyzipE.  Subfamily Sciomyzinge, Wesché described two
spermathee in Pherbellia cinerella (Fallén) [Sciomyza], *‘re-
markably horny, covered with short barbs, and with strongly
chitinized stalks.”” I have seen Pherbellia nana (Fallén), whieh
has two spherical black spermathece, with relatively short duets.

SuBrAMILY TETANOCERINZE. Dufour described Sepedon sphegeus
(Fabricius), Limnie stictica (Fabricius) [ Telanocere], and
Elgive albiseta (Scopoli) [Tetanocera araloria]. In Limnia and
Elgiva he reported three chitinized spermathece, and in the latter
two parovaria. In Sepedon there were two non-chitinized bodies,
enlarged near their bases and narrower at the apices. Dufour
identified these as parovaria, but was unable to find spermathecme
—which he suggested were nevertheless present.

I have dissected Dictya umbrarum (Linné), Hoplodictya setosa
(Coquillett), Limnia saratogensis (Fitch), and Sepedon (armipes
Locw?). In the first three, representing the old genus Tetano-
cera, there are two chitinized spermathecw, subspherical, and
each enclosed in a separate envelop of the usual type of columnar

R

Ay

S O3 LTS

9% b



3

3 JOURNAL NEW York ENTOMOLOGICAL SociETY [Vol. XXXIV

cells. But in all three genera there is a brown envelop surround-
ing both the eolumnar ones, so that at first sight both spermathecege
appear to be enclosed in a single cnvelop. 1In Dictya and in
Hoplodictya there are two rounded parovaria, somewhat larger
than the spermatheer, and each with o large central eavity,
Active sperm were found in the spermathecw of Hoplodictya.
Sepedon also has two subspherieal chitinized spermathece, and
lwo parovaria. There is no common spermathecal énvelop, and
the parovaria resemble those deseribed by Dufour for 8. sphegeus
rather than the others that T have observed in the subfamily,
Each has a rather thick basal duet, then a swollen region that
gradually tapers to a diameter about that of the duet. Then fol-
lows another swollen region that gradually tapers to the slender
eylindrieal apex of the gland. The whole organ is somewhat
longer than the spermatheeal duets, and the two swollen regions
are each about the size of a spermatheea with itg columnar-cell
chvelop.

PsiLiva Dufoup deseribed Lozocera ichneumonca (Linné) and
Chyliza permizta Rondanj [leptogaster). In the former he re-
corded two subsessile ehitinized spermathees and g single stalked
parovarium. For the latier he stated that the parovaria were
oval, with long duets.

I have dissceted Pseudopsila collaris (Loew) and Psila lateralis
Loew. In both genery the spermatheese have the curious form
shown in figure 9. Eael duet bears a single branched tube that

of just the same type, another had one of the four hranches
forked near its apex, while in the third three branches were thus
forked. In Pscudopsila the ventral receptacle resembles g
spermatheeal duet in size and shape. Sperm were found in it
and also in the spermatheeal duets. The large ventral uterine
pouch shown in the figure was observed in both genera, Its wallg
are museular like those of the uterus. Two small parovaria occur
in Pseudopsila, but only one was observed in Psila—the other
may have been overlooked.
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Diopsipe. 1 have studied Sphyracephala brevicornis Say.
There are three chitinized spermathecee, attached to two rather
short duets, and two pear-shaped parovaria with duets that are
longer than those of the spermathecee.  No ventral receptacle
was observed, so if one is present it is probably not heavily
chitinized.

SersinEk.  Dufour deseribed Themira putris (Linné) [Cheli-
gasler] as having three spermatheen, He suspected that a paro-
varium was present, but failed to find it. Two of the supposed
spermathee were deseribed and figured as stalked, the third one
as sessile.  The latter and one of the stalked ones were chiti-
nized, but the second stalked one was not. From my own obser-
vations on this genus it is clear that the non-chitinized body was
really the parovarium, and that botl spermathece are stalked
(i.c., have longish duets), but are adherent to the oviduet.
Dufour also deseribed Nemopoda cylindrica (Fabricius). IIe
stated that there were three spermatheew, but that only one of
them was chitinized, and that a single parovarium was present,
My own dissection of this speeies has yielded a different result
(see below).

I have dissected Nemopoda cylindrica (Fabricius), Saltella
scutellaris (Fallén), Sepsis spp., and Themira sp. In all eases
there are two spherical chitinized spermatheese, cqual in size
except in Nemopoda, where one is clearly larger than the other,
In all four genera the spermatheeal duets are bent down toward
the oviduet, and in all except Sallelle the spermathecal envelopes
are adherent to the oviduet Just anterior to the inscrtion of the
ducts. Sperm were present in the spermathecse of Sepsis and
Themira. The parovaria are subspherical and about the same
size as the spermatheeal envelopes. Two were found in Nemo-
podq and Themire, one in Saltelle and Sepsis. No ventral reeep-
tacle was detected in this group.

Poruinivz. Dufour deseribed Piophila casei (Linng) (peta-
sionis) as having a single large sessile chitinized spermatheca and
two pairs of parovaria, the members of one pair being ovoid and
stalked, those of the other long, curved, and attached to fine
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duets. I have not studied this species; but, judging from the
forms described below, the sessile chitinized body was the ventral
receptacle, while one pair of supposed parovaria was really a
pair of spermathees.

I have dissccted two undetermined species of Piophile, and
Prochyliza zanthostoma Walker, In these forms there are two
chitinized spermathcee, elliptical in Prochyliza, spherical and
telescoped basally in one species of Piophila, and curved and
tapering in the sccond Pioplile. The parovaria are two in num-
ber, and are hollow and oval. A very weakly chitinized ventral
reeeptacle is present in all three forms. In Prochyliza, at least,
its apex is dirceted posteriorly. Sperm were found in this group
only in the spermathece of Prochyliza. In Piophile the ventral
wall of the uterus is very thick and muscular, much as in the
Sapromyzide.

OpizupzE. Traginops irrorata Coquillett has two spherical
chitinized spermathece and a backward eurved ventral receptacle
that is chitinized only on its anterior face. 'Sperm were found
in the ventral receptacle. No parovaria were found, but a single
‘parovarial duct was present.

CumroMyupx. I have a cleared preparation of Chiromyia sp.
that shows two chjtinized spermathece, telescoped at each end
very much like these of Aulacigaster.

SarroMyziDE. Dufour stated that Sepromyze roride Fallén has
two spermathecw, of which one has two pockets—i.c., there are
three, but only two duets.

I have studied Camptoprosopella vulgaris (Fiteh), Lauzenia
cylindricornis (Fabricius), L. trivittata Loew, Minettia longi-
pennis (Fabricius), M. lupuline (Fabricius), M. valida
(Walker), Sapromyza bispina Loew, and S. compedite Loew.
These forms all have three chitinized spermathece attached to
two ducts. In Mineitia longipennis it is clearly the right duct
that is branched. The organs are pear-shaped in M. longipennis
and M. valida, spherical in all the others. Sperm were found in
them in M. lupuling. The parovaria are small, and oval in
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shape. Two (or at least two duets) were found in each genus
examined. In all these species the ventral wall of the uterus is
very thick, muscular, and opaque. A chitinized ventral reeep-
tacle is not present; but sections of Lauxania trivitiata show that
there is a non-chitinized one that contains sperm. It is probably
present throughout the group.

OcurmipHiLDE. I have dissceted Leucopis spp. and Ochihiphila
polystigma Meigen. In each genus there are two spermathecal
ducts, each bearing two spherieal chitinized spermathece. No
ventral receptacle nor sperm were found. Leucopis has two
parovaria, but only onc has been found in any of the numerous
dissections of Ochihiphila. Sections of Ochthiphila have not
been found to show a ventral receptacle; but as this species is
parthenogenetic (Sturtevant, 1923), the organ may still be pres-
ent in other members of the group.

Hevomyzipe. Dufour described IHelomyza ferruginea Meigen
[rufe] as having two duets, cach with two spermathece—as in
the Conopide and Ochiliphilide. Wesché reported four
spermathece in Helomyza similis Meigen.

I have examined Anorostome marginata Loew, Helomyza quin-
quepunctata Say, Leria pectinate (Loew), and Oecothea fenes-
tralis (FFallén). In Helomyza there are two ducts and four
chitinized spermathecwm, as described by Dufour. In the present
species the spermathece are corkserew-shaped. In the other
three genera there are three chitinized spermathece, attached to
two ducts. The organs are spherieal in all three genera, but
have a small apical papilla in Leria. In Leria there is a large
dorsal pouch to the uterus, from the apex of which arise the
spermathecal duets. Just posterior to the pouch arise the duets
of the two oval parovaria. The only other parovarium found in
the group was a single one in Oecofhee. A small non-chitinized
ventral receptacle much like that of the Chloropide was found
in Anorostoma and in Leria. In both of these genera sperm were
found both in the ventral receptacle and in the spermathece.

Trixosceuip®E. A cleared preparation of Trixoscelis fronfalis
(Fallén) shows three chitinized spermathece.
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Crusuva, T have studied Clusig lateralis (Walker), Clusiodes
johnsoni Malloeh, and Heteromeringia nitiqa Johmson. In al1
these there are two chitinized spermatheew, spheroid in shape,
and, in Clusiodes, strongly telescoped at each end. In all {hree
cases the envelop is mueh thinner apieally than over the rest of
the spermatheea. The duets are very short in Clusiodes and
llctcrmncringia, longer in Clusia, Clusia has two large eylin-
drieal parovaria, each of which has a weakly; chitinized duct
throughout its length, 1In Clusiodes a single small pear-shaped
parovarium was found, The ventral receptacle is a large thick-
walled organ, not chitinized, in Clusia. In Clusiodes it is longer,
and the apieal region has an enlarged cavily with a chitinized
floor, In Ileleromeringia the organ is still longer, and is tightly
curled up as in some Drosophilids, In thig last genus it alge
has a basal enlargement, in whicl Sperm were found. Sperm

were present both in the spermatheer and in the ventral recep-
tacle of Clusia,

CaLoviba,  Wesché reported three chitinized spermathecre in
Calopa sp. T have disseeted Celopa parvulg Haliday. Three
chitinized spermatheere, telescoped basally, were present. 'The
speeimen was not fresh, and it was not found possible to trace

the duets. A single parovarium was found. No ventral recep-
tacle was scen.

ANTHOMYZIDZ, T hive dissected Anthomyza variegata (Loew)
and Mumeclopia occipitalis Melander., In the former there are
two ovoid chitinized spermathecre with long slender duets, One
parovarial duct was found, No sperm nor ventral receptacle
were seen.  Mumelopia also hag two chitinized spérmathcem.
They are spherical, with the basal halves covered with basally
directed papille, The two parovaria are spherieal, cach with a
short swollen duct, These duects are inserted laterally with re-
speet to the spermathees] ducts, rather than bosterior to them.
There is present g small weakly chitinized ventral reeeptaecle,

Sperm were found iy the spermathees and in the ventral
receptaele,
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Oromyzipm. Wesché reported two chitinized sperma.theca: in
Geomyza combinata (Linné) [Balioptera] and in G. trzl.mmita!‘a
Fallén. I have a cleared preparation of Opomyza gcrnm.m.tz?ms
(Linné) (collected in England) that likewise has two chitinized
spermathecee,

Dusstatine. 1 have dissceted Diastala replela  (Walker)
(= pulchra Loew] ; and have a cleared preparation of Curto.notu{n
gibbe (Fabricius), which seems to me to be hes.t .pl'uccd in this
family.  In Curtonotum there are two slender chitinized sperma-
theew ; no chitinized ventral receptacle appears. In hoth genera
the reetal glands are heavily chitinized, thimble-shaped, and ecov-
ered with small spines. They are mentioned here bc.cause they
enn easily be mistaken for spermathees in cleared speeimens, and
because they serve to strengthen the conclusion that the fwo
genera should be placed elose together. In Diastata tlfcrc are
two short spermathecal duets with unusually heavy internal
spiral thickenings. Bach duect ends blindly, and the .usual
spermatheeal envelop cells are present at its apex. That Is, the
spermatheere themselves are entirely missing, just as in the
Ephydride. There is a large heavily chitinized \'cn.t.ral recep-
tacle, in which sperm were found. This 1‘eceptac.le differs from
that of the BEphydride in that it eurves posteriorly a!ld then
dorsally, making almost a complete circle. The apex is some-
what enlarged, and is slightly teleseoped.

PemsceLve. I have studied Periscelis annulata (Fallén) and
Sphyroperiscelis wheeleri Sturtevant. Both genera are anomal-
ous among the Aealypteree in that only a single spcrmathgcal
duct is present, while this duet bears at its apex three spherieal
chitinized spermathece. In Sphyroperiscelis two pcm:-shapcd
Darovaria were observed, each gland being about the size of a
spermatheecal envelop. Ty Periscelis only one parovarial duet
was seen ; the gland itself was not found. There is a rather long
non-chitinized ventral receptacle in Periscelis, which is unusual
in that it lies along the ventral side of the oviduet. The only
sperm found in the group were in this organ,

In both genera the mature eggs are dark brownish-black, re-
sembling those of Ochthera.
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a single one was seen in Stegana. Tt is probable that two oceur
throughout the group. In form the glands are subspherical, with
a more or less distinet eentral lumen. They are usually smaller
than a spermathecal envelop—in several species smaller than the
chitinized spermathicea itself. The duets are in nearly all eases
shorter than the spermathecal duets, and have internal spiral
thickenings that are very faint in most species.

A non-chitinized ventral receptacle is present in all the speeics
disseeted. In Drosophila obscura and in Amiote it is a broad
recurved pocket ; in D, melanogaster and D, simulans it is longer,
harrower, and lies in a loose coil of about two turns; in D.
busckii it is still longer and narrower, and lies in a coil of about
three turns; D, affinis and the two species of Scaptomyza show it
still longer and in a somewhat more complex coil—roughly three
superposed U’s in D, affinis; in D. willistons, Leucophenga, and
Mycodrosophila it has become extremely long and narrow, and
lies in a very tight eoil ; in Chymomyza, D. funebris, D. immi.
grans, D). quinaria, D. repleta, D. robusta, D. testacea, D. trans-
verse, D. virilis, and Stegana it is quite as long and narrow as
in the preceding group, and does not lie in a single definite coil,
but is very tightly curled and closely bound together in a com-
plex tangle.  When drawn out straight in D. robustq (one of the
largest species) it was found to be about twiee the Iength of the
entire fly.

Active sperm were found in the spermatheer of Stegana; in
the ventral receptacle of Mycodrosophila and Scaplomyza; and
¢xternal transverg, hi i imi ‘ in both organs in Chymom, 2@ procnemis and ten of the species
Sca tophaga. I Slet afz];eltl]mgs smulqr to those of Lonchea .and | of Drosophgila. Therél can l;/e nop doubt that both organs ful?ction

o the spermatheen are hearly spherical, , A3 Sperm reservoirs in all the genera here deseribed,

I have previously discussed (Sturtevant, 1921) the eggs of

various Drosophilids. I may here add that anterior filaments
are lacking in Amiota, Leucophenga, and Stegana. Four rather

theea plus itg short duyet, . short tapering filaments are present in Mycodrosophila. Inei-
here, but were not present flp:;:: ;ﬁiﬁf::;g mb;ile Sp ?]rmathecn dentally it may be noted that there are four long slender anterior
ture has been scen elsewhere among the Aca]&ptermmml ar strye- filaments on the eggs of Desmometopa m-nigrum (Milichiide),
) that two very short ones occur in Parallelomma (Cordyluride),

Two parovaria were observed j s, i
ved in Chymomyzq procnemds, in ten and that in Sepsis sp. (Sepside) there is a single very long slen-

€ ’

Drosophilg Junebris (Fabrieius), Unwin (1907) verified this
and z-zlso saw _the ventral reeeptacle, but dig not correetly inter-’
pret it. Nonjdes (1920) has given a fyJ) account of the genita]
l())r'ga}ns of both sexes of Drosophilg melanogastes Meigen, with
Drlc _n_o.tcs on the ventra] receptacles of p, obscura Fallén ang
sp.c rc::lrz:]zs Stu;tevant. I have figureq (Sturtevant, 1921) the
atheem i ami i

] Ol many species of the family, studieq from cleareq
LI have dissecteq Amiotg leucostomgq Loew, Ohymomyza amaeng
(Loew), C procuemis ( Williston), Drosophile affinis Sturtevant

- . o - i

i qr:amz'mcm (FaHén), and Stegang vitiala A(Coquillett). In’
ng‘(rhtlon I have. cleared. Preparations of Leucophenga varig
( f-zlkcr), Zaprionus v?ttigar C'oquillett, Zygothric dispar

All of these have the same type of female ehitali ’
two ehitinizeq Spermatheew, Iy Chymomyzi, D;;z})hi"l[re;; 1 ?:;e
drosophila, and Scaptomyzg they are more or less spheri::al ;nd-
are telescoped gt the b,asc (rarely also at the apex). 1 Amiolq
and Lcucoplwnga they are eylindrieal, not telescoped, ang have
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of the various,Acalypterm dissccted, but in ng other instanees
outside the Drosophilide Were any filaments notieed,

noted the blackig), color of the fully grown, ovarian cggs (2 point
that I have verified), byt did not deseribe {)e reeeptacles ang
aceeessory glands, Woescehé recorded g single chitinized reeeptacle
in all the members of e family he eXamine( mentioning spe-
cifically 77 ydrellia griseola Fallén and Parydyq coarclata Fallgn,
From his deseriptions and the figyre of the latter species, eom-
pared with My own disseetiong in both these genera, it is elegp
that the single body Wesehé saw was the ventrg) receptaclc, not
the Spermatheea as 1o naturally Supposed it o be,

I have dissected the following species:  Dicheiq candalq

Loew, D, obscurelly (Fa]lén), Ephydre sudbopacy Loew, Gastrops
nebulosus Coquillett, Glenanthe SP., Gymnopg tibialis Cresson,
Hydrelliq formosq Loew, g7, hypoleuca Loew, Llytheq spilota
Curtis, Notiphile SD., Ochtherq mantis (chcer), Paralimng
appendiculglq Loew, Parydre SP., Philygrig debilis Loew, p.
opposita Locyw, Psilopa alrimang Coquillett, P f ulvipennis Hine,
Scatellq SP., Scatophile mesogramma ( Loew).

There is no apparent relation between the current subdivisiong

the parts here studied, Accm'dingly the group wij) be discusseq
as a whole. There is great uniformity jn the essentia) features
of the seming] reeeptaéles here, All the forms examined haye
two short Spermatheey] duets, with rudimentary Spermatheer
and a large heavily chitinizeq ventral receptacle which ig essen.
tially a shopt hollow tube, bent forwards near its hage, These
characters not only oceur in all the Ephydride examined, byt pe
combination a¢ all similgy occurs elsewhere except in Diastatq,
It is true that only one Spermatheca wyg found in G'aslrops, Ily.
thea, and Parydre, ang none in Paralimna; but in these generg
only one or a4 very few Specimens eaely were examined, and these
were not altogether sntisfactorily dissceted. The Ephydrigq
Spermatheeal dyet ends blindly, without any constriction op en-
largement at its apex, and the ysya) type of columngyp envelop
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cells radiate from this apex. The only o.ther type of spermatheea
observed in the family was in Discocerinag .obscurclla‘ (D. .lezlcco]-
procta being normal). 1In this form there is a long fine ('3101:) m(l
duet, at least twice as long as the usual heavier duct that js :;sa
to it; around thig fine duct the envelop .c.cl]s form a large ey ttln-
der, similar to that found in the Psilide. In all cases 1((]:
Spermathecal duets are relatively short,.lmve a large lumen', zmf
show clearly the internal spiral thickenmgﬁ. In bot!n spccle}s 0
Iydrellia they are much swollen in the middle 'portwn of their
]m:ﬁt’l: spherieal or oval parovaria were sc_cn ?u Dichwta,. Dtscc:l-
cerina, Ephydra, Hydrellia, Llythea, N.ohphzla, Ochthera, an
Psilopa; only one was found in Dimecenia, Glmm?zthc, Gymnopfz,
Philygria, Scatella, and Scatophile. In ITydrellia the duets are
of the same length and structure as ﬂ.IOSe of the spermathecr
(though they are ot swollen in the middle as are the spermla-
thecal duets of this genus), and the glands themselves are ncar,y
the same shape and size as the spentmthecal envelops. The two
types of organ can thus be distingulshcq only from the appe:;]r-
ance of the envelop eells and the insertion of t]}e ducts. on the
uterus. In the other forms studied the parovm:m were in most
cases smaller than the spermatheeal cnvclol')s; if the.y were. of
the same size their ducts showed less conspicuous spiral thick-
en:Il‘lli.};zs.heavi]y chitinized ventral receptacle has a large tlnmbltlz:
shaped apieal cap on it in Dicheta, Gastrops, Gynfnopa, I ytd'l-;z
lia, Notiphila, Ochihera, Paralimna, P(frydrfz, Psglo.pa, :St;afl a,
and Scatophila; n smaller apieal cap in Dimecenia, Lp Ly' ra,
and Ilythea; and no eap at all butE only an enlarged apex 1(111
Discocerina, Glenanthe, and Philygria. Sperm hfl\'e been found
in this organ in Dimeceenia, l)z'scocerina, Hydrellia, Ilythet;, :m1
Philygria. In no ease in this family hnve.any sperm been foung
in any other part of the female reprod_uctlvc syste.m. ’
In cach species of Discocerina examineqd there is a large ven-
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CanacEmE. T have dissected Canace sp. There are two chiti-
nized spermathecw, and two pear-shaped parovaria. No ventral
reeeptacle was identified with certainty, though a small non.
chitinized one is perhaps present. Sperm were found in the
spermatheere. It will be scen that this form is quite distinet
from the Ephydride, with which it has often been united.

TerniNmz. T have studied Pelomyia mallochi Sturtevant,
Tethina albula (Loew), and 7. parvule (Loew). There are two
spheroidal chitinized spermatheew, attached to short duets, and
two short eylindrieal parovaria that taper basally to their inser-
tions on the uterus. The spermathece of Pelomyia are tele-
scoped both basally and apieally. In Tethina parvula there is
almost certainly a small non-chitinized ventral receptacle. In
the other two species there is a large muscular-walled ventral
reeeptacle like that of the Psilide or of Discocerina.

Borooribe.  Dufour described Borborus equinus (Fallén) as
having two chitinized spermathees and two tubular parovaria.
Wesché stated that Borborus has two spermathecwe, Leptocera
three. I ean confirm hoth these resulis.

I have dissceted Borborus equinus (Fallén), B. (Borborillus)
sordidus (Zctterstedt) [brevisetus Malloch], Leptocera (Copro-
ica) ferruginaia (Stenhammar), L. (Scotophilella) sp., L
(Thoracochwta) brachystoma (Stenhammar), Spherocera pusilla
(Fallén), and S.'subsultans (Fabricius). In Borborus and
Spharocera there are two chitinized spermathece, more or less
spherical in shape and attached to short ducts. In all except
Borborillus the envelop is drawn out into an apical process. In
Leptocera one of the spermatheer is double—i.e., one duet bears
two, and these two are heavily chitinized down to a common base
Two parovaria occur in all three genera.  In Coproica each gland
is oval; in the other forms studied the glands are long, slender,
and cylindrical. No ventral receptacle was found, but the small
size and muscular surroundings of the uterus render this result

of little significance. Sperm were present in the spermathcere
of Coproica and Spherocera.
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AULACIGASTER. 1 have been unable to find any satls;actl(‘);ﬁ
group to receive Aulacigasier leuc?peza, Macquart, and ' ss "
therefore describe it and the following genus as appendice
alyplere. o '
ﬂ“;)f\.(illjtbl(]l);fgastcr there are three lelescoped Clllt:ltllZ(‘:d spcutx:::
theewr, attached to two relatively short duets. lhellc are o
parovaria, with ducts that are slightly longer than the ?pcr >
theeal duets. The parovaria themsclves are ab(_n}t.asl «mgt 1
their duets; cach has a narrow crooked weakly. clut.lnxzc¢"cen lra‘
tube, about which are grouped large cc!ls with huge "(:]c?oh(::’t’
forming a cylinder similar to that found in the Agrom‘ym ’['L, o
without a sac-like enlargement. No ventral receptacle ;\as 0 1
served in the eight specimens dissected ; four of them hslu e]})lel;r;
in the spermathecm, but no sperm could be found ]escn ere.
Sections have also failed to show any ventral receptacle.

CryprrocieTuM. Cryplochetum iceryfe (Williston) (bll'{c.d dfro::
Icerya collected in California, and reccived through t.he 'mt :::.1.1
of Dr. 8. IL. Sehrader) has proved to have very puzzling mde t‘;o
genitalia. There are two non-chitinize_d S].)crmsfthecm ‘an ;
parovarin—but it remains doubtful \\'l}lch is which. 'lhlc smaat
pear-shaped organs are typical parovaria, but no spcrn}l:‘lll hecxe a
all like the large organs have been seen els.e\vh_ere. Ile sm !
size of the fly prevented an accurate determination of. t e 1112(‘;-
tion points of the duets, and no sperm were scen; so it AIS x;lcow."
sary to merely guess that this identification is corregt. . sls o
in the figure, these supposed spermatheem are cyhl_lt r(llcn ,“(i.'lx‘ o
with an apieal papilla. No cnve]o!) cells were 1dentlﬁel S re‘:-
appears to be a small weakly chitinized ventral rccf:ptac clls p A
ent, but its structure eould not be made out satl.sfactt(;x: Vt o
large muscular pouch, that appurcntl.\{ may contain 2 (,«le one
egeg at times, arises from the posterior ventral region o
uterus.

Tir CLASSIFICATION OF THE ACALYPTERT

1t is my opinion that systems of classiﬁ'catio.n can be justlﬁcst(l3
only on grounds of convenience. A classification has an excu .
for existence if it serves to simplify tlw: task of lezl_rmng sfn.f
remembering the characteristics of a series of organisms, or 1
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it serves as a guide to the probable nature of those eharacters of
an organism that are not yet investigated. From this point of
view, the ideal classifieation is the one that brings together most

groups indieate correspondingly fewer agreements in such diverse
characters,

This view of the nature and objeet of classification differs
from the traditional one, i.c., that the classifieation should eor-
respond to the genetic relationship of the forms concerncd—to
their phylogeny. It is, of eourse, obvious that the two points of
view will usually Iead to similyr results. But, at least in the
absence of large series of fossil forms, phylogenies must always
remain wholly hypothetical, Accordingly it seems to me more
desirable to base systems of classifieation frankly on grounds of
convenicnee.

Tt is for these reasons that the following discussion is not con-
cerned with the question of which are the ““higlest groups, nor
with the construction of hypothetical family trees. All that is
&ttempled is to offer some suggestions as to methods of making
the elassification of the group more useful as a mnemonie scheme
and for purposes of predietion,

Frey’s (1921) classification of the group, based chiefly on
mouth-parts, may be summarized as follows

Series 1. Conopiformes,

Conopide, Neriide, Micropezidsm, Chloropida, Milichiidsm.
Series 2, Ortalidiformes,

Agromyzidse, Loncheide, Ortalide, Richardiide, Ulidiidse,

Pterocallide, Tanypezide, Pyrgotid, Platystomida, Tephri-
tidw.

Series 3, Seciomyzelormes.
The 28 remaining subfamilies—Rhopalomcridm to Bor-
boride,

Iendel (1922) has proposed a somewhat different arrange-
ment, as follows:
L. Sciomyzomorphi,

1. Seiomyzoidea. (Rhopulomeridu:, Sciomyzids, Dryo-
myzide, Neottiophilidm.)

-

A
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2. Sepsoidea. (Megameride, Se_al-)sidm, Diopside, Pio-
philidee, Thyreophoridw, Psilide.)
II. Tephritomorphe, ) .
l3). Tyloidea. (Mieropczidse, Neriide.) ' Ulidiide
4. Tephritoidea. (Lonchmide, Tanyp.eztdaa,. d"dm,
. Pteroeallide, Ortalide, Platystoml.da?, f.Rlchar ii o,
Phytalmyidme, Tephritide, Tachiniscide, Pyrgo-
tide.)

iomorphew. ) -
H Lagmg:ﬁlxanli)oidca. (Lauxaniide, Celyphide, Ochthiphi

lide.) . _ -
6. Ilelomyzoidea. (Celopide, Helomyzidw, Trixosce

lide.) _ . i
7. Anthomyzoidea. (Chiromyide, Clusiide, Anthom)
zidie, Opomyzide.)

hilomorphe. o )
- D;moi;;:llg'droidea. (Canaccidee, Ephydride, Borboride,

Tethinide.) _ 3 .
9 Drozoplliloidea. (Drosophilidee, Astiide, Perisce
lide.) . .
10. Milichioidea. (Odiniide, Agromyzide, Carnidewe,
Milichiide.)

11. Chloropoidea. (Chloropide.)

My own views, based in part on the new data. pre:)sctnte;l llrzht}l;z

re i ts a compromise betweer s
nt paper, arc in some respec omis C e
:);ZSZystngs). ’I agree with Hendel that Frey’s Co.x‘;opr(;rm:jb-
do not form a convenient group, and that the Conopidse i'l[f] n}; o
ably best treated as not belonging to the Aca]}.'ptc;‘m. “Or;ulidi-
Neriide and Micropezide are to be placed in the rlalich

formes’’ or ‘‘Tephritomorph:’’ seems to me alsota rea1 -
' the remaining two groups—

iew. But I cannot agree that '
‘g}‘fl‘zmpidm and Milichiide—should be placed near t}lc (:::::r
forms included in Hendel’s ‘“Milichioidea.”” The Il'u(:1¥1]{c; ‘cny
~-11 \d -
i rith long fine ducts, and the pocke
seminal receptaeles with fovlise ven
indi hese two groups are c

1 receptacle indicate that t ; oo
:):zerr an(ll) remote from the Agromyzide and the. o!.hcr meqmec'lx:;
of Hendel’s ‘‘Drosophilomorpha.’’ In. my Opmlm’l :1‘ é(gxopi-

group (‘‘Chloropiformes’’), corresponding to Frey's

T —
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formes,”’ should be made for the reception of these two groups.
In that they Possess coiled spermatheeal duets, the Milichiidw are
more like the Botanobijng than like the Chloropinge,

The ““Ortalidiformes’’ or “Tephritomorphm” arc clearly
marked off from the rest of the Acalypterp by the strueture of

myzide—as it does in Frey’s system—and also the Mieropezidam,
as it does in Hendel’s scheme, On the same basis, the Odiniing
must be removed from the Agromyzide—sy conclusion that is
clearly borne out by the internal female reproductive organs, I
have followed Frey and Hendel not only in this lattey respeet,
but also in separating Periscelis from the Lonchaide, to which
I formerly referred it. It docs not have the Ortalidiform ovi-
positor, and also has a unique spermatheeal apparatus.

Frey’s group Sciomyzeformes jg made up simply of the rest
of the families after the exclusion of the groups just discussed,
Hendel has formed three series and cight superfamilies of this
assemblage. This treatment docs not seerm to me altogether sat-
isfactory; more data on various characters - will be needed to
claborate a satisfactory system. Tor the bresent I shall merely
discuss the indications derived from my own work,

The Sapromyzidw (Lauxaniide of Iendel ang others) and
Ochthiphilide are often placed near cach other, and have even
been united. The external charaeters usually used for classif.
cation do in fact suggest that the groups are very close, though
the two 8roups may be separated by an examination of the pre-
apical tibial bristles (wcll-de\'eloped in the Sapromyzidw,
minute or absent in tha Ochthiphilid:e). Frey reports differ-
ences in the mouth-parts; and the accounts above show that there
are three spermathece and a thick museulay uterine wall in the
Sapromyzide, hut four spermatlhicen and a normal uterine wall
in the Ochthiphilide, Another striking difference oceurs in the
males. The Ochthiphilidie (Leucopis and Pseudodinia exam-
ined) have two simple unbranched paragonia, or aceessory repro-
ductive glands, This is the usual condition among the Aealyp.-
term, as among the Diptera in general, I have observed it in
the Agromyzide, Borborida, Drosophi]idm, Ephydride, Miero.-
pezide, Milichiida, Ortalide, Sciomyzide, Sepside, and Ul
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diidee. But in the Sapromyzide (genera Caliope, gﬁiﬂ:’a
prosopella, Lauxania, Mincttia, Sapl;or(;}:zzlx),ri;le] lifieg;?:l) suxania
cami the paragonia are repeatedly br: .
fltirl)::;gcgn)ngle tlll)at Ibhavc been unab!e to-make out 'wheItther athclx;g
arc only two (%.e., two insertion l?omts)', or many. . r(;l‘);]mt
added that this is the only ecase in which I have foun vhat
appears to be a good diagnosticlcharacter for a large groug
'ts of the male genitalia. '
t]‘(’i‘lsliff)lga;z:fnily Geomyzidwe has lu'are beep bro¥{en up},l_follow:(:]ng
Frey and Hendel, into th(;} Opor(rlly‘;ldta}ez ]i)(;?:tatl(;lf,ﬂ? es;rogz':ld:eci
omyzide, Trixoscelidm, and Tethinide. these,
ﬁ::;ll]d ir):clude the Diastatide ugder tgetlll)r?;:g:;;l;gz, \?lltli 3:2
i lide with the Helomyzidwe, an e Tet '
gzlli(:)s:(:lt: and Ephydrida, lcavinlg tgc; r?fsalnltightal;r:eng:o;:}f
each other and to the Clusiide. . g suf
zziZﬁlta(tli(:atgll the genital organs of t!le Opomyzide, ];L:Imt'o;ny:‘llu:
or Trixiseclide to warrant a discussion of the-n.l. : m.?ta ;; ma;l,e
gests the Ephydride rather than the Drosophilide in lx 8 pmale
genitalia. But I should remove Curtonotum_from lt he ]iar
philide and place it with Diastata, on the basis of the pc::;xr iar
rectal glands occurring in both, as well a_s.the common (;ni) o
characters of pectinate costa, sim'llar auxiliary vein, 5151 ; no);
mesopleura. The female genitalia of the Anthomyzfl t;e q(‘)et].i-
specially suggest those of any other group. Those. of the o
nide: certainly do not speak for Milichiid a_fﬁmtle:, tlnorBor-
Ephydrid ones. There are, howevex.-, suggestions o 1ethccal
boride in the shape of the parov;rla,lthe‘ -:i::;:: sperma
e shape of the spermathecal en .
du(c)t]?; f::;dﬂ:il mostpdistinct subfamilies, as judged by the fellnuli
genitalia, is the Ephydride. The abs.el’lc.e of spermalthecm, st :,210
sperniathecal duets, and heavily c.:hltnmzed ventra 'recerf)ound
occur together only in the Epllydru’lm (where the?r uc:'e Tnd
in all 17 genera examined) and in I?lastata; and Dlastal a rors
from all the Ephydride in that 1?5 ventral receptaci'e cttlhree
posteriorly, so that the apex lies behind ‘the base. Of t ttcsc v
characteristies, only the least important one (short .duc ) cZ.clcuc..
in Canace, which has been referred to thc.a Ep.hydrldm u:]l i :m
cently. The erection of a family Canaceide is thus made s
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more desirable, Gymnopa has been referred to the Chloropide;
and Cresson (1922), in a recent account of the genus, has con-,
cluded that it ig probably related to the Chloropidm, Ephydride
fmd Agromyzida:, but that it ig doubtful if it ean properly bf;
included in any of these families, The female genitalia of
Gymuopa are perfectly normal Ephydriq organs, and show yno
trace of Chloropid or Agromyzid charaeters, Frey’s studies on
(t]hf:]mouth-parts also indicate thay the genus is a typieal E[;lxy-
plz:; (;d'lt must surely be left in the 8roup where it is now usually
'An unexpeeted result of these studies is the similarity that
exists between the Clusiide and the Drosophilidse. The ventra]
mce})taf:le i.s much alike in the two groups—that of Hetero-
meringia being especially Drosophilid in appearance—and is not
approached in any other family. Tpe Spermathece of Clusiodes
arc? fllso of the telesecoped type that is so frequent in {he Droso-
philidyp, However, the two families are Scarcely to be I)lﬂ(;cd
near together, since they differ in most of the characters that are
usually .considcrcd of primary importance in the Acalypterm—.
.postvtjmcals, auxiliary vein, costg] breaks, cruciate frontals
Insertion of arista, and filter apparatus in the esophagus. ’
The two unplaced genera—Aulacigaster and Cryptochatum—
shquld ‘probably be made the types of new subfamilies. Ap ex
amination of the mouth-parts of g cleared specimen o.f A-ulac;i-
gaster sho.\vs the following characters filter-apparatus and pa]:
piferal bristles absent ; five pseudotraches on cach side, no com-

from which it differs most obviously in the number of pseudo-
trachex (ten to clevey in Diastata). The two forms agree in the
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and the type certainly does not have an Agromyzid ovipositor.
The genus has also been referred to the Chloropidee and to the
Ochthiphilidwe. It requires considerable modification of family
characters to place it in either of these, or in any other group.
No data on the mouth-parts are available, and the female geni-
. talia are unigue. My observations indicate that the antenne do
not lack an arista, as supposed. A single cleared and dissected
specimen makes it probable that the third antennal joint is very
small, and that what appears to be this Joint is really the arista,
which is a thin chitinized plate shaped like the cover of a book
and completely enfolding the third Jjoint.
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EXPLANATION oF PLATES ], I, 111
Figuro 1, Dolichopus sp, Spermathecn nng its duct,

Figuro 2, Chioropisca glabra, 0, ovary; p, parovarium; g, spermatheca;
u, utcrus; v, ventral receptacle,

Figure 3, Pholeomyia indecora,
Figure 4 Phytomyza bicolor, Ventral receptacle,
Figure 5. Lonchaa polita,
Figuro ¢ Cheetopsis apicalis,
Figure 7 Straussiq longipennis,
8

Figure Sepedon armipes,
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Figuro 9,

Figure 10.
Figure 11.
Figure 12,
Figure 13,
Figure 14,
Figure 15,
Figure 16,
Figure 17.
Figure 18,
Figure 19,
Figure 20,
Figure 21.
Figure 22,
Figure 23,
Figure 24,
Figure 25,
Figure 26.
Figure 27,
Figure 28,
Figure 29.
Figure 30,
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Pseudopsila collaris. po, ventral pouch; s, spermatheca; v,
ventral receptacle,
Sphyracephala brevicornis.
Scpsis sp.
Piophila sp.
Traginops wrrovata.
Minettia lupulina.
Ochthiphila polystigma.
Leria pectinata.
Clusiodes johnsoni.
Heteromeringia nitida,
Mumetopia occipitalis. | acle
iastata repleta. Ventral receptacle.
gcrisceli« al:mulata. An egg is shown in tho uterus.
Sphyroperiscelis wheelers.
Amiota lencostoma.,
vittata,
f)tiii::e‘:in; obscurclla. po, ventral pouch; 8, spermathees.
Hydrellia hypoleuca.
Pelomyia mallochi. po, ventral pouch.
Borborus equinus.
Aulacigaster leucopesa.
Cryptochatum icerye.
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