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Introduction .

The m ale genitalia of the lower B rach y cera  are described and illu strated  in this paper, 
which deals with a  to ta l of 37 species belonging to 33 genera and 11 fam ilies. In  Stratio- 
m yidae and Solvidae ( =  X y lom yid ae), only the fam ily  diagnoses are m entioned and species 
and genus are not treated . F o r  m ale gen italia  of these two fam ilies see N a g a t o m i  &  T a n a k a  
(1971) and R o z k o s n y  (1973). •
The keys presented in th is p ap er cannot be arranged from  the phylogenetical poin t of view. 
There are no doubt several m isin terpretations and h asty  generalizations, because the 
m ateria l exam ined is sm all.
Several questions are discussed as to  the prim itive or derivative characters, the positions 
of som e fam ilies, etc.
F o r  fem ale gen italia  of the lower B rach y cera  see N a g a t o m i  &  I w a t a  (1976, 1978) and 
I w a t a  &  N a g a t o m i  (1976).

Techniques and notes
The posterior part of abdomen cut off was put in 10% K 0H  for 1 or 2 days and then in CH3COOH for 5 minutes. After 
washing it was placed in glycerin on a slide having no cover glass and examined from various angles with 80 —160 times 
binocular microscope.
Wehre the bases of cerci are located beneath tergum 9,tergum 10 is not described and not illustrated because it cannot 
bee seen and may indeed be absent.

Terminology

The technical term  of each p a r t  of the genitalia varies considerably  with the group of 
D ip tera  and also with the author, p ar tly  because the hom ology of each p a r t  is difficult 
to  determ ine.
The follow ing term s are here used in order to  be concise and to  avoid  d ifficult words. 
A edeagal dorso-anterior p la te  or a  p air  of aedeagal dorso-anterior sclerites ( =  aedeagal 
[or endophallic] supportin g sc le r ite s):
A  p a ir  of elongate sclerites situ ated  over base (centre of hypopygium ) of dorsal side of 
anterior b ar of aed eagu s; the sclerites are p ar tly  (at base [centre of hypopygium ]) or 
en tirely  included in a  tran sparen t lobe flattened dorso-ventrally.
A edeagal [or endophallic] tin es:
A  p a ir  of long sclerites strongly  curved counterclockw ise (from  base to  apex) and situated  
behind anterior b ar of aed eagu s; th is structure is found in T aban id ae and A thericidae. 
A nterior b ar of aedeagu s ( =  aed eagal [or endophallic] apódem e):
A  p a r t  of aedeagus protruded  anteriorly  and often flattened dorso-ventrally  or laterally . 
The boundary  of anterior b ar from  the posterior p a r t  is not necessarily  definite, however.
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1 0 0  A. Nag ato m : Male genitalia of the lower Brachycera (Dip ter a)

B a s is ty la r  dorso-inner anterior processes ( — gon ocoxal apodem e):
A  p air  of dorso-inner processes of hypopygium  directed anteriorly.
B a s is ty le : G onocoxite.
D is t is ty le : Oonostylus.
D orsal b ridge : A  bridge betw een p air of b a sisty la r  dorso-inner anterior p rocesses; th is is 
very  often fused with the dorsal p la te  produced posteriorly.
D orsa l p late  (in m id posterior p a r t  of hypopygium ) ( =  p aram ere):
T h is is fused w ith or developed from  dorsal bridge.
“ H alf-opened u m brella” : A  structure enclosing posterior p ar t  of aedeagus and sim ilar in 
sh ape to  half-opened um brella.
H y po py g iu m : H ere defined a s the gen italia  excluding terga  9 — 10, sternum  10, and cerci. 
In terb ases ( =  penis v a lv e s; accessory  stru ctu res of aed eagu s):
A  p air of elongate processes arising from  the latero-inner p ar ts  of basisty les, and their 
roots are u su ally  situated  betw een dorsal and ven tra l su rfaces of basisty le .
M id p la te  (in m id posterior p a r t  of h y p op yg iu m ):
S itu ated  betw een dorsal and ven tra l p la te s (or interbasis).
M id-posterior p a r t  of h ypopygium :
A  sclerotized area  including in terbases and enclosing aedeagus.
P osterior (or postero-sclerotized) p ar t  of aedeagus ( =  aedeagus [excluding its anterior 
bar], d is tip h a llu s):
A  sclerotized p a r t  connecting with anterior b ar of aedeagus and situ ated  behind aedeagal 
dorso-anterior sclerites. The boundary  of posterior p ar t  form  the anterior b ar is not n e
cessarily  definite, however.
“ T ru m p et” : A  structure enclosing aedeagus and  sim ilar in sh ape to  trum pet.
V en tral lobes (in m id posterior p a r t  of h ypopygiu m ):
A  p air  of tran sparen t, oval and  m inute pilose lobes are seen in som e genera of R hagionidae. 
V en tral p la te  (in m id posterior p a r t  of hypopygium ) ( =  aed eagal gu id e):
A t least in som e genera of the lower B rach ycera , th is p la te  seem s to  be hom ologous with 
the interbases.

Abbreviations in Figs. 1—151

a: aedeagus; a a : anterior bar of aedeagus ( =  aedeagal apodeme); adp or ads: aedeagal dorso-anterior plate or sclerite; 
at: aedeagal tine; b: basistyle( =  gonocoxite); bdp: basistylar dorso-inner anterior process ( =  gonocoxal apodeme); c: cer- 
cus; d : dististyle ( =  gonostylus); db: dorsal bridge; dp: dorsal plate ( =  paramere); h: ‘ ‘half-opend umbrella’ ’ ; i : interbasis; 
m: mid plate; pa: posterior part of aedeagus; pdp: antero-lateral projection of dorsal plate; pvl: antero-lateral projection 
of ventral lobe; pap: antero-lateral projection of ventral plate; s9: sternum 9 ( =  hypandrium), slO: sternum 10; t: “ trump
et” ; t9: tergum 9 ( =  epandrium); vl: ventral lobe; vp: ventral plate ( =  aedeagal guide).

Key to families of lower Brachycera

1 N o dorsal and ven tra l p la te s enclosing posterior p ar t  of aedeagus ( =  aedeagal
sheath), nor aed eagal tines. P a ir  of in terbases is som etim es present in Solvidae
. . . (X  in T ab le  1) ............................................................................................................. 2
D orsal and ven tra l p la te s including in terbases and enclosing posterior p ar t 
o f aed eagu s ( =  aed eagal sheath), or p a ir  of aed eagal tines is p resent . . . .
(Y  in T ab le  1 ) ........................................................................................................................... 6

2(1) Som e of the ch aracters m entioned below are l a c k i n g ..........................................  3
— P osterior p a r t  of aed eagu s is bi-, tri-, or m ultilobed in a  horizontal plane, 

although it  m ay  n ot be so in C hirom yzinae; tergum  10 well developed and 
produced p o ste r io rly ; d ististy le  situ ated  a t  apex  of b asisty le  . S tratiom yidae

3(2) B a sis ty le  w ithout a  dorsal lobe produced inw ardly ; dorsal bridge between
b asisty le s p resen t or a b s e n t ..............................................................................................  4

— B a sis ty le  with a  dorsal lobe produced inw ardly and aedeagus situ ated  behind 
th is lobe, and  dorsal bridge betw een b asisty les ab sen t; aedeagus grad ually  
tapering posteriorly  or divided into dorso-anterior b road  and  ventro-posterior 
elongate p a r ts  (som etim es ventro-anterior b road  and dorso-posterior
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elongate p a r ts ) ; a  p a ir  of in terbases som etim es p resen t; a  p a ir  of b asisty lar 
dorso-inner anterior processes a b s e n t ............................................................. Solvidae

4(3) A edeagal dorso-anterior p late  is sm all or not found ; posterior p a r t  of aedea- 
gu s is sim ple or som etim es trilobed in a  horizontal p la n e ; b asisty le  thickened 
or folded into two (dorsal and ventral) p ieces ......................................................... 5

— A nterior p a r t  of aed eagu s consisting of dorso-horizontal and ventro-vertical
p lan es, of which the form er m ay  correspond to  aedeagal dorso-anterior p late  
bu t very  large and the la tte r  m ay  be identical with anterior b a r  of aed eagu s; 
posterior p a r t  of aedeagus consisting of dorsal and ventral long processes 
fused with each other a t  their broad b a se s ; basisty le  neither thickened nor 
folded into two (dorsal and ventral) pieces, and only ven tra l piece p resen t; 
p a ir  o f b a sisty la r  dorso-inner anterior processes conspicuously  long, arising 
n ear base  of d ististy le , and form ing H -shape together with a  band-like dorsal 
bridge .................................................................................................................R achiceridae

5(4) D orsal bridge betw een basisty les absent and p air of b a sisty la r  dorso-inner
anterior processes conspicuously long . . . . . . . .  P an toph thalm idae

— D orsal bridge presen t and p air  of b asisty lar  dorso-inner anterior processes 
before dorsal bridge (i.e., d ista l p a r t  of process) vestig ia l or short . . Yerm ileonidae

6(1) M id-ventral surface of hypopygium  large and long and its posterior m argin  
(except its m id concavity) higher (horizontally) or a lm ost level with base of 
d ististy le  ................................................................................................................................ 7

— M id-ventral surface of hypopygium  m uch lower (horizontally) than  b ase  of
d ististy le  ................................................................................................................................ 8

7(6) A nterior b ar of aedeagu s consisting of horizontal and vertical p la tes, of which
the la tte r  is fla tten ed  l a t e r a l l y .......................  X y lop h agidae

— A nterior b ar of aed eagu s n ot a s a b o v e ........................V erm ileonidae ( Verrnileo)
8(6) A edeagal dorso-anterior p la te  h as p air  of knob-like processes a t  anterior

m argin , although th is p la te  is sm all, entirely transparen t, and m ay  easily  be 
overlooked in Exeretoneura m acu lip en n is ..................................................................  9

— A edeagal dorso-anterior p la te  (if present) does not have p a ir  of knob-like
processes, although its  la tera l p ar ts  are strongly  sclerotized a s u su al . . . .  10

9(8) A edeagal dorso-anterior p la te  very large ; anterior b ar of aedeagus fan-like
in sh ap e ; tergum  9 rath er f l a t ..................................................................H eterostom idae

— A edeagal dorso-anterior p la te  very sm all; anterior b ar of aedeagu s like halter
in sh ap e ; tergum  9 strongly  a r c h e d ....................................................Exeretoneuridae

10(8) Sclerotized p a r ts  of dorsal or ventral p la te  (besides interbases) more exten 
sive in a re a ; p a ir  of aed eagal tines ab sen t (except for Bolbomyia havin g the 
sim ilar t i n e s ) ................................................................................................................................ 11

— Sclerotized p ar ts  of dorsal or ventral p late  (except for interbases) absent or
sligh t in a re a ; p a ir  of aed eagal tines p r e s e n t ............................................................. 13

11(10) T ergum  9 rather f la t  and w ithout postero-lateral p late  developed ventro- 
in w ard ly ; p a ir of b a sisty la r  dorso-inner anterior processes not extending far 
beyond anterior m argin  of h y p o p y g iu m .............................................................................12

— T ergum  9 strongly  arched, and  w ith postero-lateral p la te  developed ventro-
inw ardly ; p a ir  of b a sisty la r  dorso-inner anterior processes extending far 
beyond anterior m argin  of h ypopyg iu m ; sternum  8 with a  m id-posterior deep 
concav ity , large, an d  enclosing h y p o p y g i u m ..............................Pelecorhynchidae

12(11) In  m id-posterior p a r t  of hypopygium  dorsal p late  is b road and  with ap ex  
n ot pointed, and ven tra l p late  is folded tw ice a t  la tera l p a r t  and not p ro 
truded beneath  ven tra l surface of b a sisty le ; sternum  9 ab sen t and antero- 
ven tra l p a r t  of h ypopygiu m  betw een b asisty les w ith tran sverse ly  elongate 
tran sp aren t area  n ear anterior m a r g i n ............................ Coenom yiidae

— Som e of the ch aracters not a s a b o v e ....................................................R h agionidae
13(10) T ergu m  9 not d ivided into p air  of sclerites and its anterior m argin  not con

cave .................................................................................................................  A thericidae
— T ergum  9 divided 'or not divided into p a ir  of sclerites, and in the la tte r  case its

an terior m argin  deeply  c o n c a v e ....................................................................... Taban idae
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1 0 2  A. Nagatomi: Male genitalia of the lower Brachycera (Diptera)

Family Stratiomyidae

F o r  m ale genitalia, of S tratiom yid ae see the illu strations b y  R o z k o s n  y  (1973) and N a g a - 
t o m i  &  Y u k a w a  (1968, 1969). They are characterized as fo llow s: posterior p ar t  of aedeagus 
is bi-, tri-, or m ultilobed (in a  horizontal plane), although it m ay  not be so in C hirom yzinae; 
m id-ventral p a r t  of hypopygium  (between basisty les) is large in area  and its posterior 
m argin  is higher or not m uch lower (horizontally) than  base  of d is tisty le ; tergum  10 well 
developed and produced p osterio rly ; there are no dorsal and ventral p lates including 
in terbases and enclosing posterior p ar t  of aedeagus.
In  Beris and Exodontha there is an  elongate stick  produced m id-dorsally  and anteriorly 
from  aedeagus (see F ig s . 87, 90, 96, 100, 104; 112, and 117 by  FozK O SN i 1973), and this 
stick  m ay  possib ly  be a  degenerative root of the anterior b ar of aedeagus.
In  Pachygaster et al., the anterior p ar t  of aedeagu s is divided into two (dorsal and ventral) 
lobes (see F ig s . 410, 419, 428, 447, and 456 by  R o zko sn y  1973), which m ight be condi
tioned secondarily .
The m ale gen italia  of Stratio m y id ae are very  sim ilar to  those of Pan toph thalm idae and 
Verm ileonidae b u t m ay  be d istinguished from  the la tte r b y  havin g the tergum  10 well 
developed and produ ced  posteriorly.

Family Solvidae ( =  Xylomyidae)
F o r  m ale gen italia  o f Solvidae see the illu strations by  N a g a t o m i  &  T a n a k a  (1971) and 
R o z k o s n y  (1973). T h ey  are characterized as follow s: basisty le  with a  dorsal lobe produced 
inw ardly, and aed eagu s situated  behind th is lo b e ; aedeagus grad u ally  tapering posteriorly  
or divided into dorso-anterior b road  and ventro-posterior elongate p ar ts  (in Solva mar- 
ginata  M eig en t , ventro-anterior broad and dorso-posterior elongate p a r ts ; see F ig . 30 by  
R o z k o s n y  1973); in terbases well developed or entirely ab se n t; sternum  9 present or absent 
and in the form er case, m id-anterior m argin  deeply concave; tergum  9 with or w ithout 
p a ir  of p ostero-lateral f la t  processes.
The m ale gen italia  of So lv idae v ary  considerably  with species.

Family PantopMfaalmidae (Figs. 1 —4)

The m ale gen italia  o f P an toph th alm id ae m ay  be characterized as fo llow s: base of d ististy le 
s itu a te d  m uch before ven tra l ap e x  of b a sisty le ; m id-ventral surface of hypopygium  very 
long b u t its  posterior m argin  d istin ctly  lower horizontally  th an  ventral ap ex  of b a sisty le ; 
b asisty le  very  thickened and aedeagu s situated  a t  a  very  deep sunken p lace ; aedeagus 
very  long (not shorter th an  hypopygium ), w ith a  m id-dorsal sclerotized p late  produced 
anteriorly  (which m ay  p ossib ly  correspond to  aedeagal dorso-anterior p late) and with 
anterior p a r t  divided into dorsal and ventral b ars a t  base  of m id-dorsal p late.
They m ay  be distinguished from  those of S tratiom yid ae and  Verm ileonidae b y  the ch a
racters shown in the key  (couplets 2 and 5).
H ow ever, the d iagnosis of th is fam ily  m entioned above are based  upon only one species, 
Pantophthalmus tabcminus.

Genus Pantophthalmus T e u n b e k g , 1819. P . tabaninus T h t jn b e k g , 1819 (det. by  F . C. 
V a l ) : D ististy le  large, m uch longer than  wide, rather rectangu lar from  a  dorsal view, with 
m id-dorsal dentation  before ap ica l portion  directed ventrally , w ith apex  still th ick  verti
cally , and with dorsal surface (except base) haired.
B asis ty le  with ven tra l p a r t  produced, trian gu lar in shape, and m uch longer than  dorsal 
p a r t  (so base  of d ististy le  situated  m uch before ventral ap ex  of basisty le), and covered with 
rath er sparse hairs.
Sternum  9 excep t posterio r p a r t  fused with b asisty le  (or m id-ventral p ar t  of hypopygium  
w ith a  V -shaped slit form ing posterior p a r t  of sternum  9).
D orsal bridge or m id-postero-dorsal p la te  of hypopygium  (over aedeagus) absent. 
M id-postero-ventral p a r t  of hypopygium  with m edian ridge divided by  a  longitudinal 
ditch , with ap ex  poin ted , and with base  entirely fused with b asisty le , thickened and ex-
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Figs. 1 — 4. Pantophthalmus tabaninus Thunbekg: 1, 3, dorsal view; 2, 4, ventral view.

ten d in g  to dorsal p a r t  of b a s is ty le ; there is a  ridge from  dorsal p ar t  of basisty le  to  ap ica l 
portion  of m id-ventral p a r t  of hypopygium , with short hairs.
A edeagu s long, stick-like in shape, b u t with a  m id-dorsal sclerotized p la te  produced a n 
teriorly  and w ith anterior p a r t  d ivided into dorsal and ventral b ars a t  base of m id-dorsal 
p la te . W ithin posterior p a r t  of aedeagus there is a  m edian longitudinal tube.
I t  is possib le th a t m id-dorsal p la te  corresponds to  aed eagal dorso-anterior p late  and  an- 
tero-dorsal b ar to  an terior b ar of aed eagu s.
P a ir  of b a sisty la r  dorso-inner anterior processes long.
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Tergum  9 n ot longer than  wide, with anterior m argin  widely concave, and with posterior 
m argin  (except m iddle) haired. Sternum  10 is n o t shorter th an  cercus, w ith ap ex  haired, 
and app ears to  be divided b y  a  m edian line. Cercus longer than  wide, with ap ex  not pointed, 
and  with dorsal surface haired except base.

Specim en d isse c te d : Id, F t. Clayton, C. Z., ix. 1944, K . E. Frick.

Family Rachiceridae (Figs. 5 — 14)

The m ale gen italia  of R ach iceridae are very  ch aracteristic  am ong those of the lower 
B rach y eera  as shown in the key (couplet 4).

Genus Rachicerus W a l k e r , 1854. The diagnosis of Rachicerus given  below is based upon 
only two species, nam ely, galloisi and maai. D ististy le  longer th an  wide, flatten ed  laterally , 
and wider apically , and w ith dorso-apex dentate.
B a sis ty le  neither thickened nor folded into tw o (dorsal and ventral) p ieces, and only 
ventral piece is present, b u t apical-inner and apical-outer portions of basisty le  developed 
dorsally  into m em branes in which base of d ististy le  is enveloped. In  basisty le , ventral 
surface and apical-inner m em brane developed dorsally  with hairs.
Stern um  9 absent. A nterior p a r t  of hypopygium  (or basisty les) d ivided by  a  m id deselero- 
tized line.
M id-posterior p a r t  of h ypopygium  (except for aedeagus) is entirely absent, i.e., there are 
no dorsal and ven tra l p la te s or interbases.
P a ir  of b a sisty la r  dorso-inner anterior p rocesses conspicuously  long, arising near base of 
d ististy le , and form ing H -shape together w ith a  band-like dorsal bridge. D ista l end of th is 
process curved dorsally .
A edeagus very  pecu liar in sh ape and consisting of anterior (before dorsal bridge) and 
posterior (behind dorsal bridge) p arts.
A nterior p a r t  of aed eagu s consists of dorso-horizontal and ventro-vertical p lanes. The 
dorso-horizontal p lan e m ay  correspond to aed eagal dorso-anterior p la te , is nearly  hyaline, 
longer than  wide, rath er rectangu lar, fla tten ed  dorso-ventrally , w ith dorsal surface 
som ew hat concave, w ith an tero-lateral p a r t  h avin g an  elongate trian gu lar process, and 
w ith m edian  and posterio r areas m ore tran sparen t. The ventro-vertical p lane m ay  corre
spon d to  anterior b ar of aedeagus, and its  ap ica l p a r t  is fan-like in shape.
P o ste iio r  p a r t  of aed eagu s consists o f dorsal and  ventral long processes which are fused 
with each other a t  their b road  bases. D orsal process is also fused w ith dorsal bridge through 
a  m em brane.
T ergum  9 large, conspicuously  arched dorsally , wider anteriorly, w ith anterior m argin  
w idely and  deeply concave, w ith posterior m argin  transverse , and with dorsal surface 
covered w ith hairs.
P ostero-lateral p a r t  of tergum  9 is developed ventro-inw ardly into a  flap . This flap  is 
elongate, taperin g posteriorly , w ith latero-inner m argin  tucked dorsally , and haired a t  
lea st a t  latero-postero-outer p ar t.
B en eath  tergum  9 there are a  m em brane, th a t is, sternum  10 and a  p a ir  of sm all or incon
sp icuous m em branes which m ay  correspond to cerci. A nterior p a r t  of sternum  10 consists 
of a  p a ir  of p lates.
R. galloisi S é g u y , 1948 (F igs. 5 — 9): In  basisty le , apical-outer m em brane is sm aller dor
sa lly  than  in maai.
In  b asisty la r  dorso-inner anterior processes, anterior portion  and area  ju st  behind [tow ard 
centre of hypopygium ] dorsal bridge are not w ider than  rest.
In  posterior p a r t  of aedeagu s, dorsal and ventral processes are conical, and  the la tter is 
w ider and  longer th an  the form er; broad base  of dorsal p rocess wider than  th a t of the 
ven tra l; ven tral process w ithout an y  dentation  along m id-dorso-longitudinal line of broad 
base.
[Sternum  10 broken in the specim en on hand and its sh ape uncertain].
Cercus haired and its base  is located  ju s t  before posterior m argin  of tergum  9.

Specim en d isse c te d : Id, Toikanpetsu, Hokkaido, 14. viii. 1965, K. K ijsigemati.
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106 A. Nagatomi: Male genitalia of the lower Brachycera (Díptera)

Figs. 10 — 11. Rachicerus maai Nagatomi: 10, dorsal view; 11, ventral view.

R. m aai N a g a t o m i , 1970 (F igs. 10—14): In  basisty le , apical-outer m em brane is  longer 
dorsally  than  in galloisi.
In  b asisty la r  dorso-inner anterior p rocesses, anterior portion  and  area ju st  behind [tow ard 
centre of hypopygium ] dorsal bridge are wider than  the rest.
In  posterior p a r t  of aedeagus, dorsal p rocess wider and longer th an  the ventral, and not 
tapering tow ard a p e x ; b road  base of dorsal p rocesses m uch narrow er than  th a t of the 
ven tra l; ven tra l process conical or tapering tow ard apex , and with a  row of 5 (or so) 
dentations along m id-dorso-longitudinal line of broad base.
Stern um  10 (including p air  of anterior p lates, which is elongate trian gu lar in shape) is 
rather p en tagon al, its  posterior m argin  ap p ears to  be fused with tergum  9, and the p ostero
la te ra l m argin  is longer than  antero-lateral m argin  (i.e., outer m argins of p air of p lates). 
Cercus haired and located  ju s t  behind sternum  10 and  d istin ctly  before posterior m argin 
of tergum  9.

Specim en  d isse c ted : 13, Kienyang Hwangkeng, Fukien, S. China, 22. vi. 1924, T. C. Maa.

Family Xylophagidae (Figs. 15—25)

The m ale gen italia  of X y lo p h ag id ae  (which contain  only one genus) are characterized in 
the key (couplets 1, 6, and  7).
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Figs. 12 — 14. Rachicerus maai Nagatomi: 12, lateral view; 13, dorsal view; 14, ventral view.

F o r  m ale  gen italia  of Xylophagus ater M e i g e h  (known from  Europe) see the illu stration  by 
H e n n i g  1976.
T h e  d iagn osis of th is genus given below is based  upon only two species, nam ely, matsu- 
m urai and  sachalinensis.

G enus Xylophagus M e i g e h , 1803. D ististy le  sm all, longer th an  wide, and  with dorsal 
su rfa ce  arched and sh ort haired.
In  b asisty le , ven tra l p a r t  longer and m uch wider than  dorsal p art, and with posterior p art 
ra th e r  sh ort haired.
S tern u m  9 absen t, and ven tra l p a r t  of hypopygium  (or basisty le) becom ing very large and 
w ith  a  m id-posterior T-shaped  desclerotized line.
M id-postero-dorsal p ar t  (between basisty les) consists of the following 3 lay ers : (a) dorsal
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25
Figs. 21 — 25. Xylophagus sachalinensis Pl e s k e : 21, 23, dorsal view; 22, 25, ventral view; 24, lateral view.
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1 1 0  A. Nagatomi: Male genitalia of the lower Brachycera (Diptera)

p late , (b) m id p la te , and (c) a  p air  of in terbases; dorsal p la te  tapering ap ically  ( =  p osteri
orly) b u t w ith ap ica l m argin  more or less or deeply  co n cav e ; m id p la te  with ap ex  pointed 
and situ a te d  behind ap e x  of dorsal p la te ; in terbasis long, with outer m argin  convex near 
base, and w ith ap e x  poin ted and situated  far behind ap ex  of m id p la te ; it is undeterm ined 
whether ap ica l m argin  of dorsal p late  is folded and connected with m id p late  as shown 
in F ig . 45 b y  H e n n ig  (1976).
Posterior p a r t  of aedeagu s sh ort (if present). A nterior bar of aedeagus consists of horizontal 
and vertica l p la te s and is entirely covered by a  tran sparen t dorsal m em brane which m ay  
p ossib ly  correspond to  aed eagal dorso-anterior p late .
P a ir  of b a sisty la r  dorso-inner anterior processes n ot extending far beyond anterior m argin  
of hypopygium .
Tergum  9 w ider th an  long, w ith dorsal surface arched and  rath er sh ort haired, and with 
anterior m argin  gently  concave. Sternum  10 stron gly  sclerotized and well dem arcated, 
longer th an  wide, tran sverse ly  ridgy or folded near posterior m argin , and with ventro- 
posterior p a r t  (behind ridge) covered with m inute hairs. Cercus very  short, wider than  
long, and  with dorsal surface m inute haired.
X . matsumurai M i y a t a i c e , 1965 (F igs. 15 — 20): D ististy le  shorter than  in sachalinensis. 
In  m id-postero-dorsal p a r t  of hypopygium , dorsal p la te  wider than  in sachalinensis arid 
its ap ica l m argin  (which is long) deeply concave. P a ir  of b a sisty la r  dorso-inner anterior 
processes directed outw ardly . In  anterior b ar of aedeagus, vertical p late  m uch wider a p i
cally.
M id-anterior p a r t  of tergum  9 not desclerotized. Sternum  10 narrow er anteriorly. Cercus 
becom ing long a t  inner p art.

Specimens dissected: 2 SS, JSTukabira, Hokkaido, 7. vii. 1966, K. K tjsigemati.

X . sachalinensis P l e s k e , 1925 ( =  X . merus N agatomi et S a ig f s a , 1969) (F igs. 21 — 25): 
D ististy le  longer th an  in matsumurai. In  m id-postero-dorsal p ar t  of hypopygium , dorsal 
p la te  narrow er th an  in matsumurai and its ap ica l m argin  (which is short) gently  concave. 
P a ir  of b a sisty la r  dorso-inner anterior processes directed som ew hat inw ardly. In  anterior 
b ar of aed eagu s, vertica l p la te  parallel-sided.
T ergum  9 w ith a  sm all m id-anterior desclerotized p art. Sternum  10 parallel-sided. Cercus 
w ith posterior m argin  rounded som ew hat sym m etrically .

Specim en d isse c te d : 1<J, JSTukabira, Hokkaido, 2 .vi. 1965, H. Ono.

Family Coenomyiidae (Figs. 26 — 35)
The Coenom yiidae contain  five genera, nam ely, Anacanthaspis, Arthropeas, Coenomyia, 
D ialysis, and Odontosabula. The m ale gen italia  of the la tte r three are illu strated  and 
described here. D ialysis  is very  different from  Coenomyia in general appearan ce bu t their 
m ale gen italia  (as well as fem ale term inalia) are alm ost identical with each other.
F o r  sy stem atic  position  of Coenom yiidae see the discussion in the forthcom ing chapter. 
The m ale gen italia  of the genera Coenomyia, D ialysis, and Odontosabula are very sim ilar 
to those of Glutops belonging to  R h agion idae b u t are distinguished from  the la tter in the 
follow ing p o in ts: sternum  9 is absent, and antero-ventral p a r t  of h ypopygium  (between 
basisty les) has a  tran sverse ly  elongate tran sparen t area  near anterior m arg in ; basisty le  
short, broad , and  not strongly  tapering tow ard a p e x ; m id-postero-ventral p la te  of h y p o
p ygium  folded tw ice a t  la tera l p a r t  and not p rotruded  beneath  ven tra l surface of basisty le . 
W hereas in Glutops, sternum  9 is p resen t; the basisty le  is longer than  in Coenomyia, D ialy
sis, and  Odontosabula and w ith ventral surface strongly  tapering tow ard apex , m id
poster o-ventral p la te  of h ypopygium  not folded b u t nearly  bulged out a t  antero-lateral 
p ar t  and protruded  beneath  ven tra l surface of basisty le.
D ististy le  longer than  wide, a lm ost p aralle l sided from  some angles. B as is ty le  short, broad, 
not stron gly  taperin g  tow ard apex , and with ventro-inner or ven tra l sclerotized apex 
convex.
Stern um  9 ab sen t or fused with b asisty le  and th is p a r t  ( =  antero-ventral p a r t  of hypo
pyg iu m  betw een basisty les) with a  tran sverse ly  elongate tran sparen t area  near anterior 
m argin.
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M id-posterior p a r t  of hypopygiu m  consists of dorsal and ven tra l p lates. D orsal p late  
broad , with a p e x  n ot poin ted , covering posterior portion of aedeagus. In  ventral p late , 
la te ra l p a r ts  folded tw ice, tapering tow ard apices, w ith ap ica l portions form ing a  tube, 
while m iddle p a r t  tran sp aren t in color and depressed.
P osterior p a r t  of aed eagu s not short. A nterior b ar of aedeagus flatten ed  dorso-ventrally, 
elongate, a lm ost p aralle l sided or becom ing wider anteriorly (— ap ically  or tow ard base 
of abdom en).
P a ir  of b a sisty la r  dorso-inner anterior processes not extending fa r  beyond anterior m argin  
o f  hypopygium . P a ir  of aed eagal dorso-anterior sclerites long and their b a sa l portions 
included in a  tran sp aren t lobe.

8 Beitr. Ent., Bd. 34, H .l
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T ergu m  9 w ider th an  long, w ith la tera l m argin  convex, and  with a  large m id-anterior p ar t  
desclerotized . S tern u m  10 divided by  a  m id desclerotized line. Cercus with ap ex  b luntly  
poin ted  or rounded.

G enus Coenomyia L a t r e i l l e , 1796. C .b asalis  M a t s t t m u r a , 1915 (F igs. 26 — 29): D isti- 
sty le  haired and  w ith  2 sh ort dentations around apical-inner portion  which is lam ellate. 
In  b asisty le , dorso-outer, dorso-apical and ventro-inner p a r ts  w ith hairs. 
M id-postero-dorsal p la te  ( =  a t  least p ar tly  do rsa l bridge) blackened, except for a  large 
m id-anterior m em branous or desclerotized p a r t  which is not shorter th an  posterior scle- 
rotized  p art.
A nterior b ar of aedeagu s alm ost parallel-sided.
Tergum  9 a t  dorsal su rface  (except m id-anterior p art) , sternum  10 and cercus w ith hairs. 

Specim en d isse c ted : 13, Mt. Kogane, Tamba, Hyogo Pref., 18. v. 1952, K . Takeuchi.

G enus D ialysis  W a l k e r , 1850. D .iw atai N a g a t o m i , 1953 (F igs. 30 —32): D ististy le 
m ore or less lam ellate a s a  whole, w ith outer and  inner m argins sm ooth, and with dorsal 
surface haired. In  b asisty le , latero-outer p a r t  and  ventro-inner p a r t  haired. 
M id-postero-dorsal p la te  ( =  a t  least p ar tly  dorsal bridge) is narrow er th an  the ventral 
p la te , and its anterior p a r t  is desclerotized, easily  overlooked, and m uch shorter than  
sclerotized posterior p a r t  which is a lso  m ore or less transparen t.
A nterior b ar of aed eagu s strongly  becom ing w ider anteriorly. A edeagal dorso-anterior 
sc lerites stron gly  sclerotized a t  bases.
T ergu m  9 a t  dorsal surface excep t m id-posterior p art, sternum  10 and cercus with hairs.

Specim en  d isse c te d : 13, Sasayama, Tamba, Hyogo Pref., 21. vi. 1952, A. Nagatomi.

Genus Odontosabula M a tstt m t jr a , 1905 ( =  Stratioleptis P l e s k e , 1925). 0 . gloriosa M a t - 
s u m t jr a , 1905 ( =  Stratioleptis pleskei S egtty, 1926) (F igs. 33 — 35): In  d ististy le , apico-
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inner p a r t  lam ellate, bare, and with 2 ind istinct dentations a t  apices. D ististy le  with hairs 
which a re  longer a t  m id-outer p art.
B asis ty le  with hairs which are absent on dorso-inner p a r t  (except ap ica l portion) and 
ventro-basal p art.
In  m id-posterior p a r t  of hypopygium , dorsal p la te  narrow er th an  the ventral, not b lacken 
ed, with anterior p a r t  (which is short) paler than  the rest, and  w ith a  broad m edian longi
tu d in al ridge except for posterior p art.
A nterior b ar of aedeagus strongly  becom ing wider anteriorly. A edeagal dorso-anterior 
sclerites very  long.
T ergu m  9 a t  dorso-lateral and dorso-anterior p ar ts , sternum  10 and cercus with hairs. 

Specim en  d isse c ted : Id, Imuta-ike, Kagoshima Pref., 16. v. 1965, A. Tanaka.

Heterostomidae fam. nov. (Figs. 36 — 39)

The genus Heterostomus w as p laced  ten tative ly  in Coenom yiidae b y  N agatoMi (1977), b u t 
the m ale gen italia  m ay  have greater sim ilarity  to  Exeretoneura th an  to  Coenomyia e t a l. 
I t  m ay  be more appropriate  to  erect a  new fam ily  H eterostom idae (see the discussion in 
the forthcom ing chapter).
F o r  d iagnosis of th is new fam ily  see N ag a to m i (1977).
The m ale gen italia  of Heterostomus (as well a s Rachicerus) m ay  represent the oldest type 
am ong those of the lower B rach y cera  (see the discussion  in the forthcom ing chapter), and 
are easily  distinguished from  those of Exeretoneura by  the ch aracters shown in the key 
(couplet 9).

G enus Heterostomus B ig o t , 1857. H. eurvipalpis B ig o t , 1857 (det. b y  L . L . P bo h t jm a x ): 
D ististy le  with inner ap e x  pointed , dorso-proxim al-inner m argin  stron gly  concave, and 
with dorso-outer p a r t  (except d is ta l portion) havin g strong hairs.
B a sis ty le  taperin g  tow ard ap ex , from  a  dorsal view  short, and w ith dorsal and ven tral 
su rfaces (except bases) haired.
Stern um  9 ab sen t or fused  w ith b asisty le  an d  th is p a r t  (an tero-ventral p a r t  o f hypopygium  
betw een basisty les) becom ing very  large and  w ithout any  tran sparen t area. 
M id-postero-dorsal p la te  of hypopygiu m  taperin g  tow ard ap e x  and  tran sparen t b u t with 
b a sa l ( =  anterior) and latero-ap ical m argins darkened (or sclerotized). 
M id-postero-ventral p la te  (or p ro b ab ly  ven tral lobe) of h ypopygium  sim ilar to  the dorsal 
p la te  in size and shape, tran sp aren t in color, and  covered w ith sh ort pale  pile.
There is a  p air of large trian gu lar p la te s whose m argin s are blackened and whose apices 
are connected w ith dorsal and  ven tra l p la te s ; it  is uncertain  w hether th is is p a r t  of dorsal 
or v e n tra l p la te  or corresponds to  in terbasis ( =  penis valve).
B eh ind  b asa l m argin  of dorsal p la te  (x) a  tran sverse ly  elongate sclerite is p resent b u t it is 
uncertain  w hether th is sclerite is p a r t  of dorsal p la te  and (y) its  la te ra l p a r ts  are different 
in origin from  (z) the central.
A nterior p ar t  of aed eagu s is very  pecu liar in sh ape and consists of the follow ing p a r ts : (a) 
a  large, rather rectan gu lar tran sp aren t b ar fla tten ed  dorso-ventrally , in which are included 
(b) large, anterior, rath er rectan gu lar sclerite whose anterior m argin  h as a  p a ir  of siphon
like knobs directed ventrally , and (c) sm all, posterior, elliptic sclerites. F ro m  (c),(d) a  
large central fan-like tran sp aren t p la te  develops ven trally , w ith its  m id-proxim al p ar t 
sclerotized and som ew hat racket-like in shape, an d  (e) a  p a ir  of la tera l sm all knob-like 
processes is a ttach ed  before m iddle. I t  is p ossib le  th a t  (b) corresponds to  aed eagal dorso- 
anterior p late , (d) to  anterior b a r  of aedeagu s, and  (c) to  posterior sclerotized p a r t  of 
aedeagus.
In  d ista l p a r t  of (or behind) aedeagus, there is a  p air  of large and la te ra l sclerites tapering 
tow ard apices and  protruding conspicuously.
The p a ir  of b a sisty la r  dorso-inner anterior p rocesses are very  long and extend far  beyond 
anterior m argin  of hypopygium .
T ergu m  9 wider th an  long, w idest n ear anterior m argin , with la te ra l m argin  convex, and 
with dorsal surface (except an terior p art) strong haired.
Cercus com parative ly  short, b lu n tly  poin ted  or w ith apex  rounded according to  angles, 
an d  stron g haired.

8 *
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Figs. 86-39 . Heterostomus curvipalpis B igot: 36, 38, dorsal view; 37, 39, ventral view.

Stern um  10 n ot divided by  a  m id-desclerotized line, with posterior p ar t  strong haired. 

Specim en d isse c te d : Id, Angol Chile, 7. xii. 1950, M. FERNANDEZ.

Family Exeretoneuridae (Figs. 40—43)
The m ale gen italia  o f Exeretoneuridae (which contain  only one genus) are m ost sim ilar 
to  those of Heterostomus b u t are a t  once distinguished from  the la tte r  as shown in the key 
(couplet 9).

Genus Exeretoneura M a cq tjakt , 1846. E . maculipennis M acq tjabt , 1846 (det. b y  D . H . 
C o l l e s s ) : D isty sty le  w ith ap e x  h avin g a  p air of dentations, w ith outer m argin  strongly  
curved (convex), an d  w ith dorso-proxim al-inner m argin  strongly  con cave; d ististy le  
covered w ith b lack  h airs which are dense a t  m id-inner p art.
B asisty le  from  a  do rsa l view  tapering tow ard apex , and with dorsal surface haired.
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Eigs. 40 — 43. Exeretoneura maculipennis Maoqcart: 40, 42, dorsal view; 41, 43, ventral view.

Stern u m  9 ab sen t or fused  with b asisty le  and th is p a r t  ( =  an tero-ven tral p a r t  of hypopy- 
g ium  betw een basisty le s) becom ing very  large an d  w ith  m id-posterior area  desclerotized. 
(1) M id-postero-dorsal p la te  of hypopygium  w ith b a sa l p a r t  rath er q u adrate  and  ap ica l 
p a r t  triangu lar, an d  w ith la te ra l area  (except trian gu lar p ar t) m ore strongly  sclerotized 
(darkened). (2) M id-postero-ventral p la te  is largely  tran sp aren t [the outline w as not clear 
in  the soecim ens d issected]. (3) M id-postero-ventral lobe m uch shorter th an  the dorsal
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p late , divided in two, tran sparen t in color, and covered w ith sh ort pale  pile. There are (4) 
a  p air  of elongate sclerites betw een dorsal and ven tra l p lates, tapering posteriorly, pointed 
a t  apices, and form ing a  tu b e ; it is possible th a t the sclerites correspond to  interbases. 
There is a  transverse , wide (from  a  la tera l view) sclerite connecting with the bases of (1), 
(2), and (3) m entioned above.
P osterior sclerotized p a r t  of aedeagus m ay  be absen t. A nterior b ar of aedeagu s consists of 
the following p a r ts : (a) entirely tran sparen t (easily  overlooked), dorsal bar whose anterior 
m argin  h as p air of knobs, and (b) p ar tly  sclerotized ventral b ar which is like halter in shape 
and m uch longer th an  dorsal bar. I t  is a lm ost certain  th a t the dorsal b ar is hom ologous 
w ith the aed eaga l dorso-anterior p late.
A t base  of an tero-ven tral b ar of aedeagu s there is p a ir  of sclerites which app ears to  be 
elongate elliptical in shape. P a ir  of b a sisty la r  dorso-inner anterior p rocesses flattened 
latera lly , long b u t m uch shorter and stou ter th an  in Heterostomus curvipalpis.
T ergu m  9 stron gly  arched dorsally , w idest before m iddle, w ith m id-anterior m argin  deeply 
concave and m id-anterior p a r t  desclerotized, and  w ith postero-dorsal surface haired. 
S tern u m  10 large, w ith  a  large m id blackened p art. Cercus com parative ly  short, b lun tly  
poin ted or w ith ap e x  rounded according to  angles, and haired.

Specim en  d isse c ted : 1<J, 8 miles S. E. of Bronte, Tasmania, 30. i. 1948, K e y , Carne, and K err .

Family Pelecorhynchidae (Figs. 44—51)
F o r  descriptions and illu stration s of m ale gen italia  of the fam ily  Pelecorhynchidae (which 
contain  only one genus) see M a c k e r r a s  &  F u l l e r  (1942) who dealt with a  num ber of 
species. Th ey  are sim ilar to  those of R h agion idae and  Coenom yiidae b u t m ay  easily  be 
d istinguished from  the la tte r  two b y  h avin g the ch aracters in the key (couplet 11).

Genus Pelecorhynchus M a cq tta rt , 1850. “ The gen italia  of Pelecorhynchus are more 
prom inent th an  in re lated  groups. The fifth  and following segm ents of the abdom en show 
a  progressive reduction , and  the eight tergite consists m erely of a  narrow  transverse b ar
which broaden s la te ra lly  (T ext-figs. 9, 18)............ The ninth tergite and eighth sternite are
large and shield-like, . . . .  T ogether they form  a  g lobu lar sw elling, open posteriorly, w ith 
the cerci and tip s of the clasp ing organs visible betw een them . The p ar ts  enclosed by  these 
tw o sh ields consist o f the ten th  segm ent and cerci dorsally , and  the ninth sternite and 
gon ocoxites, betw een which lies the aedeagus, v en tra lly ”  (after M a c k e r r a s  &  F u l l e r  
1942: 16).
The dorsal p la te  (in m id-posterior p a r t  of hypopygium ), dorsal bridge, b asisty lar  dorso- 
inner anterior p rocesses, dorso-apical lobe of basisty le , sternum  9, dististy le, and tergum  
9 vary  in sh ape according to  species.
The diagnosis of the m ale gen italia  of Pelecorhynchus given below  is based  upon only two 
species, nam ely, fusconiger alpinensis and nigripennis.
D ististy le  poin ted  a t  ap e x  and ab ru p tly  expanded a t  base . B asis ty le  long, with dorsal 
surface a lm ost equal in length to  b u t narrow er than  ventral surface, and with ventro-inner 
surface h aired ; ap ex  of dorsal surface w ith lobe developed antero-inw ardly and havin g 
hairs.
M id-antero-ventral p ar t  of hypopygium  short. S tern um  9 desclerotized, m uch wider than  
long, and  entirely separated  from  b asisty le  by  suture.
M id-posterior p a r t  of h ypopygium  consists of dorsal p la te  and  p a ir  of ventral p lates (or 
in terbases). D orsa l p la te  taperin g  posteriorly, divided into p a ir  of sclerites a t  posterior 
p ar t, and  w ith anterior m argin  U -shaped. In  each divided posterior p ar t  of dorsal p late , 
outer m argin  stron gly  sclerotized w ith ap ex  curved dorsally , w ith base  protruded o u t
w ardly , and w ith a  dentation  developed dorso-inw ardly before m iddle. P a ir  of ventral 
p la te s (or in terbases) long an d  extending far  beyond anterior m argin  of hypopygium , wider 
a t  anterior p ar t, and w ith ap e x  fused w ith dorsal p la te  a t  b ase  of sclerotized outer m argin  
in d ivided posterio r p ar t. I t  is possib le th a t the ventral p la te  is H -shaped, i. e., the p a ir  of 
strip es are connected w ith each  other b y  a  m edian band (see F ig . 23 by  M a c k e r r a s  &  
F u l l e r  1942). T h is is not confirm ed in the specim ens on hand.
P osterior p ar t  of aedeagu s long, taperin g posterio rly  b u t with ap ex  not pointed. A nterior 
b ar of aedeagu s long and stick-like or flattened  dorso-ventrally .
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Figs. 44 — 47. Peleeorhynchus fusconiger aZjnwejms Mackerras et F u ller : 44,46, dorsal view; 45, 47, ventral 
view.

P a ir  of long aed eaga l dorso-anterior sclerites is present. P a ir  of b a sisty la r  dorso-inner 
an terior p rocesses long and extending fa r  beyond anterior m argin  of hypopygium .
T ergu m  9 stron gly  arched dorsally , wider anteriorly, protruded  antero-laterally , with 
p osterio r m argin  concave, w ith each postero-lateral p a r t  h avin g a  p la te  developed ventro- 
inw ardly , and  w ith p osterio r p a r t  haired b u t with posterior rim  bare. Stern um  10 large, 
w ith  an terio r p a r t  p rotru ded  triangu larly , and  with latera l m argin  fused with tergum  9. 
C ercus elon gate, tw isted  postero-inw ardly, and  with hairs.
P . fusconiger alpinensis M a c k e r r a s  et F u l l e r , 1942 (det. b y  I . M. M a c k e r r a s ) (F igs. 
44 — 47 ): D ististy le  w ith  outer ap e x  poin ted and  com parative ly  short. D orso-apical lobe of 
b a sisty le  large an d  developed into a  long, poin ted process. S tern um  9 rather trian gu lar in 
shape.
A nterior p ar t  of dorsal p la te  rough ly  parallel-sided. A nterior b ar o f aed eagu s stick-like and 
ra th er fla tten ed  la te ra lly . .
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120 A. Nag atomi: Male genitalia of the lower Brachycera (Díptera)

Figs. 48—51. Pelecorhynchus nigripennis R icardo: 48, 50, dorsal view; 49, 51, ventral view.

In  tergum  9, antero-lateral p rotruded  p a r t  sm all, and postero- la tera l p late  (developed 
ventro-inw ardly) turned up a t  antero-inner m argin .

Specim en  d isse c te d : Id, Alpine Ck., near Kiandra, New South Wales, 1. i. 1963, B. Mackerras.

P . nigripennis R i c a r d o , 1910 (det. b y  I . M . M a c k e r r a s ) (F igs. 48 —51): D ististy le  with 
outer ap e x  poin ted , long, an d  havin g a  segm entation  near tip . D orso-apical lobe of basi- 
sty le  sm all and  n ot developed into a  poin ted process. Sternum  9 rath er elliptical in shape. 
A nterior p a r t  of dorsal p la te  d istinctly  wider b asa lly . A nterior b ar of aedeagus flattened 
dorso-ventrally .
In  tergum  9, antero-lateral p rotruded  p a r t  large, and postero-lateral p late  (developed 
ventro-inw ardly) sim ple.

Specim en  d isse c te d : Id , Alpine Ck., near Kiandra, New South Wales, 1. i. 1963, B. Mackerras.
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Family Rhagionidae (Figs. 52 — 127)

The m ale gen italia  of R h agion idae are d istinguished from  those of Coenom yiidae and 
Pelecorhynchidae b y  the characters shown in the key (couplets 11 — 12).
The genera in th is p ap er are arran ged according to  the supposed phylogenetic re lationships 
proposed b y  N a g a t o m i  (1982).
The genera Desmomyia, Litoleptis, and Stylospania are not exam ined and n ot included in 
the key below.

1

2 ( 1)

3(2)

4(2)

5(4)

6(5)

7(6)

8(5)

9(8)

10(9)

Key to genera of Rhagionidae

P a ir  of b a sisty la r  dorso-inner anterior p rocesses p resen t; anterior b ar of 
aed eagu s n ot spoon-like in shape ; dorsal and ven tra l p la te s u su ally  fused
w ith each o t h e r ....................................................................................................................... 2
P a ir  of b a sisty la r  dorso-inner anterior p rocesses ab sen t; anterior b ar of 
aed eagu s like a  spoon in sh ap e ; dorsal and  ven tra l p la te s d istan t from  each 
other a t  ap ica l and la te ra l m argins ; dorsal p la te  like a  conical tube ; ven tral
p la te  d ivided b u t not tran sparen t ....................................................  Austroleptis
P air  of b a sisty la r  dorso-inner anterior p rocesses long or thin  (when short) 3 
P a ir  of b a sisty la r  dorso-inner anterior processes sh ort and  poin ted  a t  apex , 
b u t wide ; h ypopygiu m  wider than long ; area  corresponding sternum  9 sh ort ; 
b asisty le  a lm ost parallel-sided ; m id-posterior p a r t  o f h ypopygium  long, n ar
row and  poin ted  a t  a p e x ; in aedeagus, posterior p ar t  not shorter th an  anterior
b ar which is stick-like and t h i n ............................................................................Alloleptis
M id-posterior p a r t  of hypopygium  (in one or all o f dorsal, ven tral, or m id
p late) taperin g  posteriorly  and u su ally  p o i n t e d .........................................................  4
M id-posterior p a r t  of h ypopygium  not poin ted  b u t b road ly  rounded, although 
an  elevated  tube presen t on ven tra l p la te  near posterior m arg in ; ventral 
p la te  bu lg in g out a t  an tero-lateral p a r ts  b u t not folded tw ice or w ithout a  
f la t  area  a t  p ostero-lateral p a r ts ; sternum  9 com plete and  bulging out 
.......................................................................................................................................................Glutops
M id p la te  n ot a s below  or a b s e n t .....................................................................................  5
Mid p la te  a  turnip-sh aped, situated  behind ventral p la te  and  ben eath  dorsal
p la te  (from  a dorsal view) ..................................................................  Pseudoerinna
P a ir  of b a sisty la r  dorso-inner anterior p rocesses shorter and th in ; b asisty le
co m parative ly  sh ort and in certain  angles a lm ost p a r a l le l - s id e d ........................ 6
P a ir  of b a sisty la r  dorso-inner anterior processes longer or not th in ; basisty le
co m parative ly  long and  tapering posteriorly  (except for Rhagina) ...................  8
D orsal p la te  w ithout a  t r u m p e t ...................................... ...............................................  7
D orsa l p la te  w ith a  tru m p et p rotruded  d o r s a l l y ................................. Spaniopsis
In  ven tra l p la te , antero-lateral p a r t  not p rotruded  into b asisty le  and p ostero
la te ra l p a r t  becom ing a  d istin ct f la t  a re a ; anterior b ar of aed eagu s stick-like
and taperin g  a n t e r i o r l y ............................................................................................... Ptiolina
In  ven tra l p la te , antero-lateral p a r t  p rotruded  into b asisty le  and  p ostero
la tera l p a r t  w ithout a  f la t  area  or with an  ind istin ct f la t  a re a ; anterior b ar of
aedeagu s fla tten ed  late ra lly  and wider a n t e r io r ly ................................................ Sp an ia
A nterior b ar of aed eagu s like a  stick  or flatten ed  l a t e r a l l y .................................  9
A nterior b ar of aed eagu s like a  trigon al prism , wider anteriorly, and with a
m id-ventral sclerotized s t r i p e .............................................................................Bolbomyia
Stern u m  9 bulged out, i.e., b asisty le  p ar tly  covered b y  m argin  of sternum  9 10
Stern u m  9 (if present) not a s a b o v e ...................................................................................... 12
D orsa l p la te  taperin g posteriorly  and poin ted  or b lun tly  so a t  a p e x ; m id p late  
is ab sen t b u t posterior p a r t  of aedeagus is encircled b y  a  p late  which is shaped 
like a  half-opened um brella  and which is broken along a  longitudinal m id
v en tra l line ................................................................................................................................. 11
D orsa l p la te  n ot poin ted bu t transverse ap ica lly ; m id p la te  very  long and 
poin ted ............................................................................................................. Arthroteles
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1 2 2  A. Nagatomi: Male genitalia of the lower Brachycera (Diptera)

Figs. 52 — 55. Glutops itoi (Nagatomi) : 52, 54, dorsal view; 53, 55, ventral view.

11(10) D orsa l p la te  acu tely  poin ted ap ica lly ; ven tra l p la te  not narrow er than  the 
dorsal and  p en tago n al or so in sh a p e ; sternum  9 sh ort and not swollen . . . 
.......................................................................  Atherimorpha

— D orsal p la te  b lun tly  p o in ted  ap ica lly  (as in Rhagio); posterior portion  of
ven tra l p la te  narrow er than  the do rsa l and  poin ted a t  a p e x ; sternum  9 long 
and conspicuously  s w o l l e n ......................................................................................Neorhagio

12(9) P a ir  of ven tra l lobes (which are tran sparen t and  m inute pilose) presen t (in
Symphoromyia the lobe m ay  be m issed unless carefully  exam ined) . . . .  13

— P a ir  of ven tra l lobes ab sen t ..........................................................................................  . 14
13(12) H y p o p y g iu m  (excepting d ististy le) n ot wider than  lon g; m id-posterior p ar t

of do rsa l p la te  p rotru d in g  and  form ing a tube, together with ventral p late  
which is n o t p rotru ded  anteriorly  m entioned b e l o w ................................Arthroceras

— H y p o p y g iu m  (excepting d ististy le) w ider than  long, dorsal p la te  is U -shaped 
band  and its  m id p a r t  connects w ith ventral p la te  whose root is com posed of
a  p a ir  of long, trian gu lar p ar ts  p rotru din g a n t e r io r ly ........................Symphoromyia

14(12) A pical portion  of dorsal p la te  not poin ted  acu tely  and wider th an  th a t of
ven tra l p la te : ven tra l p la te  n ot p rotruding a n t e r o - la t e r a l ly ............................ 15

— A pical p ortion  of dorsal p la te  poin ted acu tely  a s well a s th a t of ventral p la te ; 
ven tra l p la te  p rotru din g antero-laterally  . Ghrysopilus, Schizella and Solomomyia
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Eigs. 56 — 59. Pseudoerinna fuscata Shikaki: 56, 58, dorsal view; 57, 59, ventral view; it must be noted that 
tergum 9 is removed in Figs. 58 and 59.

15(14) B a sis ty le  shorter than  in Rhagio: anterior b ar of aed eagu s flatten ed  la te ra lly ;
posterio r p a r t  of aed eagu s is encircled by  a  p late  like a  half-opened um brella 
.......................................................................................................................................... Rhagina

— B a sis ty le  longer than  in Rhagina; anterior bar of aed eagu s stick-like; “ half-
opened u m bre lla”  encircling posterior p a r t  of aed eagu s app ears to  be 
ab sen t (it is necessary  to  exam ine m ore m aterial to  see w hether or n ot these 
d istinguish ing characters betw een Rhagina and Rhagio are sign ificant) Rhagio
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124 A. Nagatomi: Male genitalia of the lower Brachycera (Díptera)

Subfam ily G lu to p in a e

G enus Olutops B u r g e s s , 1878 ( =  Tam ayura N a g a t o m i  1955). N a g a t o m i  &  S a ig u s a  
(1970) described and  illu strated  the m ale gen italia  in 3 species of Olutops, nam ely, esalcii, 
itoi and semiformis, b u t the following corrections m u st be m ad e: for F ig . 10 read  itoi (not 
esakii) an d  for F ig . 12 read  esakii (not itoi). I t  m u st be noted th a t  the d ististy le  differs in 
shape w ith the view  from  different angles.
G. itoi ( N a g a t o m i , 1955) (F igs. 52 — 55): D ististy le  longer th an  wide, with outer surface 
convex and sh ort haired, b u t w ith inner surface f la t  and bare (or nearly  so). In  basisty le , 
ven tra l p a r t  longer th an  dorsal p ar t, poin ted a t  ap ex , connected w ith each other a t  m id
posterior p ar t, and long haired except for base . Stern um  9 com plete and m ore or less 
bulging out.
M id-posterior p a r t  of h ypopyg iu m  consists of do rsa l and  ven tra l p la tes , both  of which are 
fused w ith each other a t  posterior m argin . D orsa l p la te  b road  and  w ith posterior m argin  
rounded. V en tral p la te  (or ventral p la te  +  in terbases) with antero-lateral p a r ts  bulged 
out, w ith a  large m id-posterior hole (in which a p e x  of aedeagus is present) whose ap ica l 
m arg in  elevated , and  w ith latero-proxim al p a r ts  (or interbases) b lackened (strongly 
sclerotized) an d  p ro tru ded  anteriorly  (beneath v en tra l surface of b asisty le).
P o sterior p a r t  of aed eagu s long. A nterior b ar o f aedeagu s long, stick-like, and rath er 
fla tten ed  la te ra lly .
P a ir  of b a sisty la r  dorso-inner anterior p rocesses co m parative ly  narrow  and not extending 
beyond anterior m arg in  of hypopygium . P a ir  of aed eaga l dorso-anterior darkened sclerites 
is large and its  b a sa l portion  is included in a  tran sparen t lobe.
T ergum  9 w ider th an  long, with anterior m argin  concave, and with a  m id-posterior de- 
sclerotized p art. S tern u m  10 divided into a  p a ir  o f sclerites, each of which is rather rect
an gu lar and m inute haired. L a te ra l m argin  of sternu m  10 fused w ith cercus. Cercus large, 
rath er trian gu lar in sh ape , and w ith hairs.

Specim en  d isse c te d : Id, Kyusuikei, Mt. Kujyu, Kyushu, 19. v. 1963, T. Saigusa.

G enus Pseudoerinna S h i r a k i , 1932 ( =  Bequaertomyia B r e n n a n , 1935). P .fu sca ta  S h i - 
r a k i , 1932 (F igs. 56 —59): D ististy le  tapering ap ica lly , w ith inner ap e x  poin ted , with 
m argin s m ore or less sm ooth , and with short, th in  pile especially  a t  dorso-basal portion. 
B asis ty le  co m parative ly  long, tapering ap ically , and  with hairs a t  ven tra l surface except 
base . Stern um  9 large and  com plete.
M id-posterior p a r t  of h ypopygiu m  consists of dorsal, m id, and v e n tra l p lates. D orsal p late 
stron gly  concave vertica lly  except for la tero-basa l p a r ts  and  ap ica l p a r t  which is b luntly  
poin ted . V en tral p la te  m inute p ilose except for sclerotized la te ra l m argins, rounded a t  
posterior m argin  an d  p rotru ded  latero-anteriorly  ben eath  basisty le . Mid p la te  is a  tu rn ip 
shaped, h as a  m id large hole, an d  its  base  ap p ears to  be com posed of a  p air  of p la te s and 
to  be fused w ith ven tra l p late .
P osterior p a r t  of aed eagu s n ot short. A nterior b ar of aedeagu s long, fla tten ed  dorso- 
ven tra lly , and w ider anteriorly .
P a ir  of b a sisty la r  dorso-inner anterior processes does not extend beyond anterior m argin  
of hypopygium . P a ir  of aed eagal dorso-anterior darkened sclerites is large and distinct 
and  app ears to  be included in a  tran sparen t lobe.
T ergu m  9 (see F ig . 8b in N a g a t o m i  &  S a ig u s a  1970) wider than long, m ore or less re c t
an gu lar, and w ith h airs along dorso-posterior m argin . T ergum  10 fused with cercus and  
w ith a  m edian b road  desclerotized p art. Stern um  10 w idely divided into a  p a ir  of sclerites 
which are elongate trian gu lar in shape, covered with short b lack  pile, and fused with 
tergum  10 a t  antero-outer p art. Cercus w ider posteriorly, w ith postero-outer p a r t  bent 
ventro-inw ardly, an d  w ith long hairs a t  dorsal surface.

Specim en  d isse c ted : Id, Marunuma, Gumma Pref., 29. vii. 1958, S. Hisamatsu.

Subfam ily A u str o le p tin a e

G enus Austroleptis H a r d y , 1920. A . spec. (F igs. 60 —63): D ististy le  long, with outer 
and inner m argin s stron gly  curved, with ap ica l portion  (from dorsal or ventral view) ex-
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Figs. 60 — 63. Austroleptis spec.: 60, 62, dorsal views 61, 63, ventral view.

pan ded , and with do rsa l surface (except ap ica l portion) haired. B a s is ty le  alm ost p aralle l 
sided  from  a  dorsal view, and  with hairs (except anterior p art) . Sternum  9 ab sen t or 
en tirely  fused w ith b asisty le .
M id-posterior p a r t  o f h ypopygiu m  consists of dorsal and ven tra l p la te s which are not 
fused  w ith b u t a p a rt  from  each other. D orsal p late , which encloses aedeagus, elongate and 
grad u ally  taperin g  p osterio rly  and poin ted a t  apex , form ing a  tube. V en tral p late  shorter 
th an  dorsal p la te  and  divided into a p a ir  of lobes which are cylindrical and hollow  (with 
b ase  open and with ap ex  closed).
P osterior p a r t  o f aed eagu s long. A nterior b ar of aedeagus a  spoon-like in shape, and not 
extend in g fa r  beyond anterior m argin  of hypopygium .
P a ir  of b a sisty la r  dorso-inner anterior p rocesses absent. D orsal bridge is U -shaped, i.e., a  
p a ir  of longitudinal narrow  sclerites run  from  antero-inner p a r t  o f hypopygium  to dorsal 
p la te . P a ir  o f aed eagal dorso-anterior sclerites app ears to be absent.
T ergu m  9 wider than  long and  m ore or less trapezoid . Sternum  10 is w idely divided into 
a  p a ir  of sclerites w hich are poin ted  and have hairs a t  apices. Cercus large, longer than  
wide, haired excep t an terior p ar t, and w ith posterior m argin  rath er rounded.

Specim en  d isse c te d : 1<J, Pueroto Ayson, Aysen-Chile, 24 — 26. i. 1961, Pena.
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1 2 6  A. Nagatomi: Male genitalia of the lower Brachyeera (Diptera)

A. rhyphoides H a k d y , 1920 (det. by  G. H . H a r d y ) (F igs. 64 —67): S im ilar to  sp . from  
Chile excep t as follow s. In  d ististy le, ap ica l portion  not a s expanded as in spec, from  Chile. 
P a ir  of b a sisty le s less divergent from  each other th an  in spec, from  Chile. M id-ventral p art 
of h ypopygium  (corresponding to  sternum  9) longer th an  in sp . from  Chile.
In  dorsal p la te , b a sa l p a r t  m ore ab ru p tly  wider than  in sp . from  Chile. In  ven tra l p late, 
a  p air of lobes (beyond m id-ventral m argin  of hypopygium ) circular in sh ape from  a  
la tera l v iew ; dorso-anterior p a r t  of ven tra l p la te  (which is not divided) protruded more 
deeply  into h ypopygium  (where it connects w ith dorsa l p late). D orsal bridge not U -shaped 
and n ot extend in g to  antero-inner p a r t  of h y p op yg iu m  b u t in each b asisty le  a  bridge is 
present betw een do rsa l p la te  and basisty le .
A edeagal dorso-anterior p late  circular in shape an d  tran sparen t except sclerotized latera l 
m argins (this ap p ears to  be ab sen t in spec, from  Chile). In  anterior b ar of aedeagus, “ h ead ”  
of spoon larger th an  in spec, from  Chile.
Tergum  9 m ore or less rectangu lar. Sternum  10 with a  m edian  desclerotized line narrow  
and  ind istin ct and  w ith hairs a t  posterior border except la tera l p ar ts . In  cercus, posterior 
m argin  rounded b u t m ore gentle in curve than  in spec, from  Chile.

Specim en d isse c te d : !<?, Mt. Wellington, Tasmania, G. H. Hardy.
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Subfam ily S p a n iin a e  .

G enus Spaniopsis  W h i t e , 1914. S .  spec. (F ig s. 68 -  72): D ististy le  long, conical, and 
tw isted . B as is ty le  short, a lm ost parallel-sided, and w ith ven tra l surface haired. Sternum  9 
ab sen t or fused w ith b asisty le ; m id-ventral p a r t  o f h y popyg iu m  long and with posterior 
p a r t  h avin g long hairs.
M id-posterior p a r t  of hypopygium  consisting of dorsal and ven tra l p la te s , and a p air of 
ventral lobes. D orsa l p la te  elongate and com posed of (1) b a sa l broad , (2) m edian narrow , 
and  (3) ap ica l b road  p arts , and (3) with a  tru m pet p rotru ded  dorsally . V en tral p late  t a 
pering posteriorly , poin ted  a t  ap ex , and with la tera l and dorsal su rfaces fused  with dorsal 
p la te . V en tral lobe tran sparen t, m inute p ilose, divided into tw o p a r ts  (which connect 
with each other), and  fused with dorsal p la te  a t  base. B a se  of dorsal p la te  develops antero- 
ventrally .
Posterior p a r t  of aed eagu s not poin ted  or app ears to  be absent. A nterior b ar of aedeagus 
short, stick-like, and  thinner anteriorly.
P a ir  of b a sisty la r  dorso-inner anterior processes thin, taperin g  ap ica lly  and not extending 
to  an tero-ven tral m argin  of hypopygium . P a ir  of aed eagal dorso-anterior sc lerites is large 
and  d istin ct, and ap p ears to be a lm ost included in a  tran sp aren t lobe.
Tergum  9 large, w ider than  long, wider a t  anterior p ar t, w ith anterior m argin  w idely and 
deeply  concave, and with dorso-posterior m argin  haired. [Stern um  10 broken off and not 
exam in ed], Cercus w ider than  long, rath er elliptical, haired, and  with an  elongate dorsal 
lobe developed postero-outw ardly .

22 6i? 1978? B.1 L  ScÍilikger ° ‘6 km S ‘ Park Head(iuarters, Gibraltar Range Nat. Park, 3200m, New South Wales, Australia,

Genus Sp an ia  M e i g e n , 1830. S . kyushuensis N a g  a  to  m i et S a ig u s a  (in p ress) (F igs.
7 3 - ! 6V í >ististy le lonS ’ with inner m argin  havin g a  gentle concav ity , and w ith apex  
rounded. B a s is ty le  sh ort and  broad , with sides a lm ost paralle l, and  w ith h airs excep t base . 
Stern um  9 ab sen t and  m id-antero-ventral p a r t  of h ypopyg iu m  large in area. 
M id-posterior p a r t  of h ypopygium  consists of dorsal and ven tra l p la te s whose la tera l 
m arg in s are  fused w ith eath  other. In  dorsal p la te , anterior and  posterior p a r ts  m aking 
an  acu te angle and  the la tte r  tapering posteriorly  and poin ted  a t  apex . In  ventral p late , 
la tera l p a r ts  m ore sclerotized, an tero-lateral p a r ts  p rotruded  into basisty le , and anterior 
p a r t  bu lging out. I t  is undeterm ined whether postero-lateral p a r t  of ventral p la te  h as a  
f la t  area. P a ir  of ven tra l lobes is p resen t as in Spaniopsis bu t th is m ay  easily  be overlooked 
unless carefully  exam ined.
P o sterior p a r t  of aed eagu s app ears to  be very  short or absent. A nterior b ar of aedeagus 
fla tten ed  la te ra lly  and w ider anteriorly.
P a ir  of b a sisty la r  dorso-inner anterior processes is thin  and does not extend to  antero- 
v en tra l m argin  of hypopygium . P a ir  of aed eagal dorso-anterior sclerites is presen t (the 
degree of inclusion b y  tran sparen t lobe rem ains uncertain).
T ergu m  9 m uch w ider than  long, wider anteriorly, rather trapezium , and with posterior 
m argin  hav in g  sh ort hairs. Sternum  10 m uch w ider than  long and with latera l m argin  
fused w ith tergum  9. Cercus triangu lar, longer than  wide, and with dorsal surface haired.

Specim en d isse c te d : Inunaki-toge, Wakamiya-cho, Bukukoa JPref., 9. v. 1968, T. Saigusa.

Genus Ptiolina  Z e t t e e s t e d t , 1842. P. spec. (F igs. 7 7 - 8 0 ) :  D ististy le  long, w ith outer 
a ,! “, m ner m arg in s a lm ost parallel-sided, and with ap e x  rounded. B a s is ty le  ra th er short 
w ith  posterio r portion  som ew hat narrow er, and with hairs excep t base . S tern u m  9 absent 
or fu sed  w ith b asisty le , m id-antero-ventral p a r t  of h ypopygiu m  large in area. 
M id-posterior p a r t  of h ypopygium  consists of dorsal and ven tra l p la te s whose la tera l 
m arg in s are fused  w ith each other. D orsal p la te  (or do rsa l p la te  +  dorsa l bridge) tapering 
p osterio rly  and  p o in ted  a t  apex . In  ventral p late , anterior p a r t  bu lging out b u t p ostero
la te ra l p a r t  becom ing a  f la t  area  tapering posterio rly  and  poin ted  a t  apex , and  an tero
la te ra l p a r t  n ot p rotru ded  into basisty le .
In  aedeagu s, posterio r p a r t  n ot so short and m aking an  acu te angle w ith anterior bar 
A nterior b ar o f aed eagu s stick-like, bu t curved (dorsal surface concave) and  tapering 
anteriorly . r  °
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Figs. 6 8 -7 2 . Spcmiopsvs spec.: 68, 71, dorsal view; 69,72, ventral view; 70, apical portions of ventral and 
dorsal plates, lateral view.

P a ir  of b a sisty la r  dorso-inner anterior p rocesses is thin and does not extend to  anterior 
m arg in  of m id-antero-ventral p ar t  of hypopygium . P a ir  of aed eagal dorso-anterior selerites 
is p resen t (the degree of inclusion b y  tran sparen t lobe rem ains uncertain).
T ergu m  9 w ider th an  long, w ith m id-anterior p ar t  deeply concave, and  with postero-dorso- 
la te ra l p a r t  hav in g  som e hairs. T ergum  10 well developed, rath er rectangular, wider than  
lon g , and w ith dorso-posterior p a r t  haired. Stern um  10 rath er rectangu lar, w ider than  
lo n g ’ w ith posterio r m argin  havin g a  p a ir  o f sm all convexities with som e hairs, and with 
a  m id-longitudinal tran sp aren t line. L a te ra l m argin  of sternum  10 fused with th a t of
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tergum  10. Cercus rath er trapezoid, wider th an  long, bu t w ith inner m argin  gently  curved 
and not angular, and with dorsal su rface  haired.

Specim en  d isse c te d : 1<J, Mt. Inunaki, Fukuoka Pref., 3. vi. 1965, T. Saigttsa.

Subfam ily R h a g io n in a e

G enus Bolbomyia L o e w , 1850 ( =  CeJcendia S z il a d y , 1934). B . spec. (F igs. 81 —86): 
D ististy le  conical, w ith outer m argin  convex, and w ith b a sa l p a r t  from  an  outer or posterior 
view becom ing m uch wider. B as is ty le  tapering posteriorly, w ith dorsal and ventral su rfaces 
rough ly  equal in length  and shape, and with hairs except base . Sternum  9 separated  from  
b asisty le  by  su ture which is incom plete a t  posterior p art.
M id-posterior p a r t  of h ypopygium  consists of dorsal and ven tra l p la te s whose la tera l 
m arg in s are fused w ith each other and form  a  hole a t  apices. D orsa l p la te  (or dorsal p la te  +  
dorsal bridge) taperin g  posteriorly, m uch sclerotized latera lly , and  w ith a  blackened (or 
strongly  sclerotized) sp o t a t  side near base . V en tral p la te  a lm ost equal in length and shape

9 Beitr. Ent., Bd. 34, H. 1
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130 A. Nagatomi: Male genitalia of the lower Brachycera (Díptera)

to  dorsal p la te  b u t w ith postero-lateral p a r t  folded twice, and w ith anterior p ar t  p rotruded  
la te ra lly  and  h av in g  strongly  sclerotized ap ex  not poin ted b u t transverse.
P o sterio r p a r t  o f aed eagu s is very  long. A long posterior p a r t  of aedeagus, there is a  p air 
of long tin es curved m arkedly  whose bases are widened (from a  la tera l view) and connect 
w ith each  other a t  ven tra l surface of aedeagus. A nterior b ar of aedeagus like a  trigonal 
prism , w ider anteriorly , and with a  m id-longitudinal ventral sclerotized stripe.
P a ir  o f b a s is ty la r  dorso-inner anterior p rocesses wider anteriorly, long b u t not extending 
fa r  beyond anterior m argin  of sternum  9. P air of aed eagal dorso-anterior sclerites is rather 
thin  b u t d istin c tly  branches off from  aedeagus.
T ergu m  9 m uch w ider th an  long, m ore or less rectangular, and with dorsal surface except 
an terior p a r t  strong haired. Sternum  10 wider than  long, and wider anteriorly. Cercus 
ra th e r rectan gu lar (when flattened) and  haired.

Specim en  d isse c te d : 4<?<?, Karasawa, Mt. Hodaka, Nagano Pref., 10. vii. 1963, A. Nagatomi.

G enus Alloleptis N a g a t o m i  et S a ig u s a  (1982). A. tersa N a g a t o m i  et S a ig u s a  (1982) 
(F igs. 87 — 91): H y p o py g iu m  wider th an  long. D ististy le  cylindrical, long, and  roughly 
parallel-sided, and  w ith hairs. B as is ty le  com parative ly  narrow  and a lm ost parallel-sided
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Figs. 81 — 86. Bolbomyia spec.: 81, 83, dorsal view; 82, 84, ventral view; 85, ventro-lateral view; 86, lateral 
view.

and with hairs (except b a sa l p art) . S tern u m  9 ab sen t and area corresponding to  sternum  9 
not long.
M id-posterior p a r t  of h y p op yg iu m  is long, narrow  an d  poin ted  a t  ap ex  b u t it is uncertain  
whether th is p a r t  is com posed of dorsal and  v en tra l p la te s or dorsal p la te  only and if the 
la tte r case is correct the v en tra l p la te  will be confined to b a sa l p a r t  (there is a  ventral 
ridge whose ap ica l m argin  is concave a t  m iddle, b u t th is ridge can  be seen from  som e angles 
and not well illu stra ted  in F ig . 88).

9*
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132 A. Nagatomi: Male genitalia of the lower Brachycera (Diptera)

Bigs. 8 7 -9 1 . Alloleptis tersa Nagatomi et Saigusa: 87, 90, dorsal view; 88, 91, ventral view; 89, dististyle, 
outer view (upper is dorsal).
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Figs. 92-95 . Symphoromyia crassicornis Panzer: 92, 94, dorsal view; 93, 95, ventral view.

P o sterio r p a r t  of aed eagu s very  long and n ot shorter th an  its anterior bar. P a ir  of d istinct 
sc lerites is p resen t alongside aedeagu s an d  it is probab le th a t the sclerites are not the 
v e stig ia l aed eaga l tines b u t aed eagal dorso-anterior sclerites. A nterior b ar of aedeagus 
stick-like and thin.
P a ir  of b a sisty la r  dorso-inner anterior p rocesses short, poin ted a t  ap ex  and not thin  bu t 
wide. D o rsa l bridge is U -shaped.
T ergum  9 w ider th an  long, with anterior m argin  shallow ly concave, posterior m argin  
roun ded, and posterio r p a r t  haired. S tern u m  10 abou t a s wide a s long, w idest near m iddle,
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134 A. NAGAXOMI: Male genitalia of the lower Brachycera (Díptera)

w ith p osterio r m argin  b lun tly  poin ted , and w ith anterior m argin  concave a t  m iddle. Cercus 
large, haired, and  w ith outer m argin  longer th an  inner m argin .

Specim en d isse c te d : 1<? (holotype), Pulu-pulu (1500 —18,00 km), 20 km ST. W. of Rantepao, Celebes, 9 —16. v. 1966, 
it. Stkaatman.

G enus Symphoromyia F r a t t e n f e l d , 1867. S . crassicornis P a r z e r , 1806 (F igs. 92 — 95): 
D ististy le  more or less flattened  dorso-ventrally , w ith outer m argin  concave, with inner
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m argin  strongly  convex, and with ap ex  pointed. B as is ty le  tapering tow ard apex  and 
haired, b u t inner p a r t  and  dorso-inner p a r t  (except ap ica l portion) bare. Sternum  9 absent 
or fused with b asisty le  b u t m id-antero-ventral p a r t  of h ypopygium  with an posterior 
desclerotized band.
M id-posterior p ar t  o f hypopygium  consists of dorsal and ven tra l p lates, and a  p a ir  of 
m inute haired, tran sparen t, sm all ventral lobes. D orsal p la te  (or dorsal p late  +  dorsal 
bridge) is U -shaped ban d  and its m id p ar t  connects with ven tral p late . V entral p la te  long, 
poin ted a t  apex , and  divided b y  a  m id-longitudinal tran sparen t line, and the root of 
ven tra l p la te  com posed of a  p air of long, trian gu lar p ar ts  p rotruding anteriorly and con
nected w ith each other near base of united p a r t  of ventral lobes.
P osterior p ar t  of aedeagu s long. Along each side of posterior p a r t  of aedeagus (and ju st  
behind aed eagal dorso-anterior sclerite) there is a  thin  and rath er long sclerite. A nterior 
b a r  of aedeagu s fla tten ed  laterally , and  becom ing w ider anteriorly.
P a ir  of b a sisty la r  dorso-inner anterior processes does not extend fa r  beyond anterior 
m argin  of h ypopygium . P a ir  of aedeagal dorso-anterior sclerites large and distinct and a t  
le a s t  i t s  anterior p a r t  n ot included in a  tran sparen t lobe.
T ergu m  9 m uch wider than  long, with anterior m argin  concave, and with posterior m argin  
hav in g  a p air  of sm all convexities near m iddle, and with dorso-posterior p ar t  haired. 
T ergu m  10 divided into a p a ir  of sclerites, each sclerite elongate, tapering posteriorly, and 
w ith posterior p a r t  fu sed  with sternum  10, with a  transverse row of hairs a t  anterior p a r t ; 
ju s t  before th is sclerite there is another sclerite which is tran sverse ly  elongate and which 
m ay  also  belong to  tergum  10. Sternum  10 w ider th an  long, with la tera l p ar t  darker than 
th e  m idd le, an d  with postero-lateral p a r t  h avin g a  large process which is elongate trian gu 
la r  and is covered w ith hairs. Cercus long, w ith posterior p a r t  narrow er than  anterior 
p a r t  and  poin ted a t  ap ex , haired, and w ith dorso-posterior p a r t  hav in g  2 — 3 bristles.

Specim en  d isse c te d : Id, Mt. Wakasugi, Fukuoka Pref., 12. v. 1962, T. Saigtjsa.

G enus Arthroteles B e z z i , 1926. A. cinerea S t t jc k e n b e r g , 1956 (det. by  B . R . S t t t c k e n - 
b e r g ) (F igs. 96 — 99): D ististy le  long, rath er conical, w ith ap ex  blun tly  pointed . B asisty le  
long, w ith ven tral su rface  longer than  the dorsal and its inner ap ex  blun tly  pointed, and 
w ith  dorsal surface (except base  and inner p art) and ventral surface (except base) haired. 
S tern u m  9 bulging out and connected with b asisty le  except anterior m argin.
M id-posterior p a r t  of h ypopygiu m  consists of dorsal and ven tra l p la te s whose ap ical 
m arg in s are w idely sep arated  from  each other, and a  long m edian  tube whose lateral 
m arg in s are sclerotized . D orsa l p la te  (or dorsal bridge) like a  saddle (from  a  posterior 
view  o f hypopygium ), sh ort and with posterior ( =  apical) m argin  transverse . V entral 
p la te  rath er circular in outline, arched, and tran sparen t. D orsal and ventral p la tes connect 
w ith each other a t  their latero-basal p arts . A  m edian  tube very long, gently  curved (dorsal 
m arg in  concave), and independent of ventral p late . I t  is possib le th a t m edian tube cor
responds to  in terbases.
P o sterior p a r t  of aed eagu s short. A long each side_of posterior p a r t  of aedeagus (and ju st 
behind aed eaga l dorso-anterior sclerite) there is a  short sclerite. A nterior b ar of aedeagus 
fla tten ed  laterally .
P a ir  of b a sisty la r  dorso-inner anterior processes tapers ap ically  and does not extend beyond 
anterior m argin  of sternum  9. P a ir  of aed eagal dorso-anterior sclerites is large and distinct, 
and  only its base  is included in a  tran sparen t lobe.
T ergum  9 w ider than  long, wider a t  anterior p ar t, and haired on dorsal surface except 
anterior p ar t. S tern u m  10 large, w idest a t  base  of cercus, and divided b y  a  m id-longitudinal 
desclerotized line. Cercus sh ort haired and with postero-outer p a r ts  curved ventro-inw ardly.

Specim en  d isse c te d : Id, Cathedral Peak, Forestry Reserve, Natal, Drakensberg, South Africa, iii. 1959. B. B,. &P. T. 
Stuckenberg .

G enus Atherimorpha W h i t e , 1915, A. spec. ( =  p robab ly  corpulenta P a r a m o n o v , 1962) 
(F igs. 100 — 103): D ististy le  rather conocal, w ith outer m argin  convex, and  with inner 
m argin  concave. B a s is ty le  w ith b a sa l p a r t  very  wide, and with ventro-inner apex  pointed. 
B a s is ty le  haired b u t base and  dorso-inner p a r t  (except ap ical portion) bare. Stern um  9 is
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136 A. Nagatomi: Male genitalia of the lower Brachycera (Díptera)

sem icircular in shape, independent and only its  la te ra l p a r ts  are fused with basisty les. 
B a s is ty le s  are w idely separated  from  each other and their antero-ventro-inner p a r ts  are 
covered b y  sternum  9.
M id-posterior p a r t  o f h ypopygium  consists of dorsal and ven tra l p la te s whose la tera l and 
posterio r m argin s are fused with each other. D orsal p la te  (or dorsal p la te  +  dorsal bridge) 
m ore or less bu lging out a t  anterior p ar t, tapering posteriorly  and poin ted a t  apex . V en tral 
p la te  m ore or less p en tago n al in shape and tran sparen t except sclerotized m argin  which 
is broken both  a t  m id-posterior and m id-anterior p o in ts; antero-lateral p a r ts  of ventral
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f  1 0 4

Figs. 104 — 107. Rhagina spec.: 104, 106, dorsal view; 105, 107, ventral view.

p la te  p rotru ded  anteriorly  ben eath  ven tra l surface of basisty le . I t  is possib le th a t posterior 
p ro tru d ed  p a r t  of dorsal p la te  corresponds to  interbases.
P o sterio r p a r t  of aed eagu s n ot short. A long each side of posterio r p a r t  of aed eagu s (and 
ju s t  behind aed eaga l dorso-anterior sclerites) there is a  sh ort sclerite. Posterior p a r t  of 
aed eagu s is encircled b y  a  p la te  which is like a  half-opened um brella  in shape and is broken 
along a  lon gitu dinal m id-ventral line (this m ay  be so of a  m id-dorsal line). A nterior b ar of 
aed eagu s stick-like in shape.
P a ir  of b a sisty la r  dorso-inner anterior processes does not extend beyond anterior m argin  
of sternum  9. P a ir  of aed eaga l dorso-anterior sclerites is large and  distin ct and app ears to 
be entirely included in a  tran sparen t lobe.
T ergu m  9 w ider th an  long, w ith anterior m argin  w idely concave, and  with la tera l and 
posterio r p a r ts  of dorsal surface haired. Stern um  10 wider th an  long, rounded a t  posterior 
m argin , and w ith a  sm all concav ity  a t  m iddle of anterior m argin . Cercus longer than  wide, 
an d  w ith posterio r p a r t  sh ort haired.

Specim en  d isse c te d : 2cJ<J, Buoya Mts., Australia, 19. xi. 1967, J .  and M. Sedlacek.
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G enus Rhagina M a l l o c h , 1932. R. spec. (F igs. 104—107): D ististy le  elongate, with 
outer and  inner m argin s more or less curved b u t roughly parallel-sided, with ap ex  pointed 
or rounded according to  the view from  different angles, and with outer surface haired. 
B asis ty le  b road , w ith hairs except base , and w ith dorsal surface d istinctly  narrow er than  
the ventral. S tern u m  9 entirely separated  from  b asisty le  by  suture.
M id-posterior p a r t  o f h ypopygium  consists of dorsal and  ven tra l p la tes which ap p ear to  be 
fu sed  w ith each  other a t  latero-proxim al and ap ica l p arts . D orsal p late  (or dorsal p late  +
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Figs. 112 — 113. Rhagio yasumatsui Nagatomi, dorsal view.

dorsal bridge) (except anterior p art) tap ers posteriorly, h as an ap ex  rather rounded, and 
ap p ears to  form  a  tu be  by  itself. V en tral p la te  divided by  a  m edian  tran sparen t line, with 
posterior p a r t  protruded,- and  with ap ex  pointed.
P osterior p a r t  o f aedeagu s, which is short, is encircled b y  a  p la te  which is like a  half- 
opened um brella  in shape. A long ven tral side of posterior p a r t  of aedeagus there is a  p air  
o f sclerites which are sh ort and w eak and m ay  easily  be overlooked. A nterior b ar of 
aed eagu s fla tten ed  latera lly .
P a ir  of b a sisty la r  dorso-inner anterior p rocesses is com parative ly  narrow  and does not 
extend far  beyond anterior m argin  of sternum  9. P a ir  of aed eaga l dorso-anterior sclerites 
rath er thin  b u t d istin ct (the degree of inclusion by  a  tran sparen t lobe rem ains to be uncertain). 
T ergum  9 m uch w ider th an  long, with anterior m argin  w idely concave, and with posterior 
and  la te ra l p a r ts  haired. Stern um  10 convex a t  posterior m argin  and rather pentagonal. 
Cercus rath er trapezoid , w ith outer p a r t  curved ventro-inw ardly, and fine haired.

Specim en  d isse c te d : 2tJ<? Mt. Tjemere (400 —1400 m), Cirebon, Java, 19 —25. xi. 1973, S. Shinonaga & H. Shima.

G enus Neorhagio L i n d n e b , 1924. I f  true Neorhagio is identical with Atherimorpha, 
“ Neorhagio”  in  th is p ap er m ay  represent a  new genus (see N a g a to m i 1982).
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MO A. Nagatomi: Male genitalia of the lower Brachycera (Diptera)

Figs. 114 — 117. Arthroceras japonicum Nagatomi: 114, 116, dorsal view; 115,117, ventral view.

N . spec. (F igs. 108 — 111): D ististy le  beak-like and  with a  broad  knob a t  m id-outer surface. 
In  b asisty le , ven tra l surface pointed a t  ap ex  and longer than  the dorsal. B as is ty le  (except 
base) w ith strong hairs which becom e sh ort and w eak  on inner surface. Sternum  9 large, 
sw ollen and  p rodu ced  anteriorly.
M id-posterior p a r t  of h ypopyg iu m  consists of dorsal and ventral p lates, both  of which are 
fused w ith each  other a t  base  of la tera l m argin . D orsal p la te  p rotruding posteriorly  bu t 
rounded a t  ap e x  which form s a  tube by  itse lf as in Rhagio. V en tral p la te  consists of b a sa l 
b road  and ap ica l narrow  p a r ts  of which the la tte r  is poin ted a t  apex  form ing a  tube.
There is a  p la te  like a  half-opend um brella which encloses posterior p ar t  of aed eagu s and 
which is broken or tran sparen t a t  m id-ventral line bu t sclerotized a t  m id-dorsal line ( =  X ). 
P osterior p a r t  of aedeagu s is short, although it looks long in F ig . 108 where it connects 
w ith X .  A long each side of posterior p ar t  of aedeagus, there is a  short sclerite. A nterior 
b a r  of aed eagu s very  long and its anterior ab ou t h alf flatten ed  latera lly  and wider an te
riorly.
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Figs. 118-120. Solomomyia gressitti Nagatomi: 118,120, dorsal view; 119, ventral view.

P air  of b a sisty la r  dorso-inner anterior processes not sh ort b u t ending far  before the m argin 
of sternum  9. P a ir  of aed eaga l dorso-anterior sclerites app ears to  be absent.
T ergum  9 wider than  long and  m ore or less rectangu lar, and  w ith strong hairs a t  dorsal 
surface excep t narrow  anterior p ar t. Stern um  10 rath er pen tagonal in shape. Cercus with 
outer p a r t  curved ventro-inw ardly and with hairs a t  dorsal surface except base.

Specim en  d isse c te d : Id, Chiapas-Oaxaca border 21 km W.Itizo de Oro along ridge SE. of Cerro Baul (1615 m), Mexico, 
6. ix. 1972, Carolyn Mullinex .

Genus Rhagio F a b r i c i t js , 1775 ( =  Leptis F a b r ic it t s , 1805). R. yasumatsui N a g a t o m i , 
1972 (F igs. 112 —113): D ististy le  gently  curved, w ith outer and inner m argins roughly
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2 4 2  A. Nagatomi: Male genitalia of the lower Brachycera (Díptera)

parallel-sided, b u t with apex  b lun tly  pointed . B a s is ty le  rather short, with hairs except 
base , and w ith ven tra l p a r t  havin g a short p ro jection  a t  base of dististy le. Sternum  9 large, 
and  b asisty les entirely separated  from  each other.
M id-posterior p a r t  of hypopygium  consists of do rsa l and ven tra l p lates, both  of which are 
fused w ith each other a t  la tera l m argin  which is n early  tran sparen t and not dem arcated . 
D orsa l p la te  p rotruding posteriorly  and  form ing a  tube a t  ap ex  by  itself. V en tral p late  
a lso  protru ding posteriorly, divided b y  a  m edian  lon gitudinal tran sparen t line, and with 
a p e x  consisting of 4 needle-like sclerotized p ar ts  form ing a  m inute tube. A pical portion  
of dorsal p la te  broader than  th a t of ventral p la te  an d  not poin ted  acutely.
P osterior p a r t  of aedeagus short. A long each side of posterior p a r t  of aedeagus (and behind 
aed eagal dorso-anterior sclerite) there is a  short sclerite. A nterior b ar of aedeagus stick-like. 
P a ir  of b a sisty la r  dorso-inner anterior processes is long bu t does not extend far  beyond 
anterior m argin  of hypopygium . P a ir  of aedeagal do rso-anterior sclerites is long and  en ti
rely  included in a  tran sparen t lobe.
T ergu m  9 w ider than  long, with anterior m argin  w idely concave, and with strong hairs 
excep t narrow  anterior p art. Stern um  10 rather p en tagon al in shape. Cercus wider than 
long, rectan gu lar, and with fine hairs.

Specim en  d isse c te d : Id, Iso, Kagoshima City, 8. v. 1965, A. Tanaka; Id,Sata-misaki,Kagoshima Pref., 29. iv. 1966, 
A. Tanaka.

G enus Arthroceras W il l is t o n , 1886 ( =  Ussuriella P aeam o no w , 1929; Pseudocoeno- 
m yiaO u c h i , 1943). A. japonicum  N a g a to m i, 1954 (P igs. 114—117): D ististy le  long, conical, 
an d  sh ort haired. B as is ty le  long, tapering tow ard ap ex , longer haired. Stern um  9 large, 
fused w ith b asisty le  a t  anterior p art, and with a  desclerotized line along or near posterior 
m argin .
M id-posterior p a r t  of h ypopygium  consists of dorsal and ven tra l p la te s and a  p air of 
ven tra l lobes. D orsa l p la te  b road , with p ostero-lateral p ar ts  convex, and  w ith m id
posterio r p a r t  p rotru ding, fusing with ven tra l p la te , and form ing a  tube. V en tral p la te  
narrow er th an  dorsal p late , d ivided b y  a  m edian  tran sp aren t line, and with m id-posteiior 
p a r t  p rotru ding. V en tra l lobe d ivided in two, tran sparen t, p rotruding along base of ventral 
p la te , w ith a p e x  (!) ( =  an tero-lateral projection) blackened, and with base  (!) oval and 
m inute p ilose.
P osterior p a r t  o f aed eagu s n ot short. In  anterior b ar of aedeagus, ap ica l p a r t  flatten ed  
latera lly , d ilated , and rath er rounded in shape (from  a  la te ra l view).
P a ir  of b a sisty la r  dorso-inner anterior p rocesses is long bu t does n ot extend beyond a n 
terior m argin  of hypopygium  and  has apex  w ider and  rounded. P a ir  of aed eagal dorso- 
an terior sc lerites is large and distin ct and its  b a sa l portion  is included in a  tran sparen t
lobe. _
T ergum  9 wider th an  long, w ith anterior m argin  deeply concave, and w ith posterior p a r t  
haired. T ergu m  10 well developed and  fused w ith sternum  10 a t  la tera l and  posterior 
m arg in s and  form ing a  bag. Stern um  10 with a  m edian  broad longitudinal ditch . Cercus 
large, taperin g postero-outw ardly , and  w ith hairs.

Specim en  d isse c te d : Id, Gozaishi, Komukawa, Yamanaslii Pref., 3. vi. 1960, T. Saigusa.

Genus Solomomyia N agato m i (1982). S .gressitti N ag a to m i (1982) (F igs. 1 1 8 - 1 2 0 ) :  
F ro m  a  dorsal (or ventral) view, d ististy le  w idest a t  m iddle, w ith outer m argin  strongly  
curved and  inner m argin  nearly  stra igh t, and  w ith m id-outer p a r t  strong haired. In  b a s i
sty le , v en tra l surface poin ted a t  ap ex  and  longer th an  the dorsal. B asisty le  haired a t  outer 
p ar t. S tern u m  9 ab sen t (fused w ith basisty le). _
M id-posterior p a r t  o f hypopygium  consists of dorsal and ventral p la tes, which are fused 
w ith each  other, form ing a  tube, and poin ted a t  apex . R o ot of ventral p la te  p rotruding
antero-laterally . _
In  aedeagu s, anterior b ar and  posterior p ar t, both  of which are short, m aking an  acute 
angle, and  the la tte r  is wider anteriorly  (or b asa lly ). J u s t  behind posterior p a r t  of aedeagus 
there is, an  elliptical sclerite.
P a ir  of b a sisty la r  dorso-inner anterior processes long and com parative ly  narrow . P a ir  of 
aed eagal dorso-anterior sclerites d istin ct.
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T ergum  9 w ith posterio r m argin  rounded and anterior m argin  w idely and deeply  concave. 
T ergum  9 w ith hairs a t  posterior m argin  of dorsal surface . T ergum  10 w idely divided into 
a  p a ir  of sc lerites which are trian gu lar in shape. S tern u m  10 w ith posterio r (and lateral) 
m argin  rounded. Cercus (from  a  dorsal view  and n ot flattened) elongate, w idest n ear 
m iddle, poin ted  a t  ap e x  and haired a t  dorsal surface .

Specim en d isse c te d : 1<J, Molao, Santa Ysabel, Solomon Islands, 29. vi. 1960, C. W. O’Brien .

Genus Schizella B e z z i , 1917. S . furcicornis B e z z i , 1917 (F igs. 121 — 124): S im ilar to  the 
description  of Solomomyia gressitti excep t a s follow s: H airs on d ististy le  and b asisty le  
m ay  be m ore extensive in area. A rea corresponding to  sternum  9 m ore long. J u s t  behind 
posterior p a r t  o f aed eagu s there is a  trian gu lar sclerite. A nterior b a r  o f aedeagu s is longer 
than  in Solomomyia gressitti. Sternum  10 rectan gu lar bu t m id-anterior p a r t  produced
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fo rw ard . Cercus poin ted  a t  ap ex  from  a  dorsal (or ventral) view  bu t rounded a t  posterior 
m argin  from  a  la tera l view, and with inner m argin  longer than  the outer (which does not 
include anterior m argin  running obliquely).

Specim en d isse c te d : Id, Mt. Mayon, 16 km NW of Lagaspi (1900-2000 m), Albay Prov., Philippines, 13 v 1962 
H . M. T okrevillas . ’

G enus Chrysopilus M acqtiart, 1826. C .d itissim is  B ezzi, 1912 (F igs. 125 —127): Di- 
st isty le  from  a  dorsal (or ventral) view w idest a t  m iddle, w ith outer surface (except base 
an d  apex) haired. In  basisty le , ventral p a r t  longer th an  dorsal p art, and with inner apex  
more or less poin ted , b asisty le  haired b u t m id-antero-ventral p a r t  (of hypopygium ) and 
dorso-inner p a r t  (except ap ica l portion) bare. Stern um  9 ab sen t or entirely fused with 
b asisty le  b u t m id-antero-ventral p a r t  of hypopygium  with a  large desclerotized area  a t  
posterio r p ar t.
M id-posterior p a r t  o f h ypopygium  is long and poin ted  a t  ap e x  and  consists of dorsal and 
ven tra l p la te s  which are fused with each other a t  la tera l m argins. B o th  of dorsal and 
ven tra l p la te s d iv ided  b y  a  m id-longitudinal tran sparen t line. V en tral p la te  p rotrudes 
antero - la te ra lly , is blackened a t  its  roots, and m ay  correspond to  interbases.
P osterior p a r t  of aed eagu s short. In  anterior b ar of aedeagus, which is stick-like in shape, 
posterior (proxim al) b road  p ar t  m akes an acu te  angle with anterior (d istal) narrow  p art. 
P a ir  of b a sisty la r  dorso-inner anterior p rocesses does not extend  beyond anterior m argin  
of h y p op yg iu m . D orsa l bridge narrow  and  connected with dorsal p la te  a t  m iddle. P a ir  of 
aed eaga l dorso-anterior sclerites is large and  entirely included in a  tran sparen t lobe. 
T ergu m  9 w ider th an  long, with anterior m argin  w idely and gently  concave, with la tera l 
m arg in  convex, and  w ith posterior portion  haired. Tergum  10 divided into two p a r ts  whose 
ou ter m arg in s are fused  w ith sternum  10. Stern um  10 wider th an  long, alm ost rectangu lar, 
an d  w ith a  m id-longitudinal desclerotized line. Cercus with outer ap ica l p ar t  m ore or less 
tw isted  and  w ith hairs.

Specim en  d isse c te d : Id, Sekinomiya, Yabu-gun, Hyogo Pref., 18. vi. 1953, A. Nagatomi.

Family Athericidae (Figs. 128 — 131)

F o r  m ale  gen italia  o f the A thericidae see S t d c k e n b e r g  (1973) (who illu strated  the genus 
Suragina) and N agatomi (1979) (the genera Atherix, Suragina, and Atrichops). The genera 
Atherix, Suragina, and Atrichops, a ll of which belong to  the su bfam ily  Ather'icinae, m ay 
easily  be sep arated  from  the m em bers of the fam ily  T aban id ae  b y  havin g the following 
ch aracters : dorsal bridge large ; dorsal and ven tra l p la te s betw een in terbases ab sen t 
(although aed eaga l tin es ap p ear to  be enclosed b y  a  tran sparen t m em brane). B u t  the genus 
Dasyomma o f the su b fam ily  D asyom m inae here illu strated  h as the m ale gen italia  w ithout 
the ch aracters m entioned above. T h us the m ale gen italia  o f A thericidae are very  sim ilar 
to  those of T ab an id ae , alth ough  they  m ay  be d istinguished from  each other a s shown in 
the key (couplet 13). I t  app ears th a t the posterior p a r t  of aed eagu s is present or longer in 
T ab an id ae  b u t ab sen t or shorter in A thericidae.
The m ale gen italia  of A thericidae and T ab an id ae  are characterized am ong the lower 
B rach y cera  b y  h avin g the aed eagal tines, i.e., a  p a ir  of long sclerites, which are strongly  
curved (counterclockw ise from  base  to  apex) a t  b a sa l portion  and situ ated  behind anterior 
b a r  o f aedeagus.

Subfam ily Dasyomminae

G enus Dasyomma M acqttart, 1840. D. flava  H a r d y , 1933 (det. b y  D . H . Co l l e s s ) (F igs. 
128 — 131): D ististy le  taperin g  posteriorly  or parallel-sided according to  the view from  
different angles, and  w ith outer ap ex  angu late . B as is ty le  com parative ly  long, w idest before 
m iddle, and with hairs a t  v en tra l surface . S tern u m  9 absent and  m id-antero-ventral p ar t  of 
h ypopygium  short.
M id-posterior p a r t  of h ypopygium  is long, taperin g posteriorly, and consists of p a ir  of 
in terbases, which is m ore sclerotized , and dorsal and ventral p la te s betw een in terbases. 
D orsa l bridge ab sen t or fused with dorsal p late .

10 Beitr. Ent., Bd. 34, H. 1
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146 A. Nagatomi: Male genitalia of the lower Brachycera (Díptera)

Figs. 128—131. Dasyomma flam  Hardy : 128,130, dorsal view; 129,131, ventral view.

P o ster io r p a r t  of aedeagu s app ears to  be absent or very  short. A nterior b ar of aedeagus 
like a  trigon al p rism  and with a  m id-ventral sclerotized line.
P a ir  of b a sisty la r  dorso-inner anterior processes conspicuously  long. P a ir  of aed eagal dorso- 
an terior sclerites is d istin ct b u t the degree of inclusion b y  a  tran sparen t lobe is uncertain . 
T ergu m  9 with la te ra l m argins convex, with anterior m argin  not concave, with posterior 
m arg in  n early  transverse , and with hairs except anterior p art. Sternum  10 with posterior 
m argin  rath er gently  convex and with latera l p a r t  havin g a  sclerotized elongate piece. 
C ercus w ider th an  long, w ith posterior m argin  rath er rounded, and with dorsal surface 
haired .
Specim en  d isse c te d : 1<J, Belmore Falls, New South Wales, Australia, 23. i. 1963, D. H. Coi.l ess .

Family Tabanidae (Figs. 132 —142)

F o r  m ale gen ita lia  of T ab an id ae  “ see the m an y figures given by  M a c k e r r a s  1954, 1955, 
and  su bsequ en t p ap ers, and b y  B o n h a g  1951, and  B r o m l e y , 1926”  (after S t t jc k e n b e r g  
1973: 658). :
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Figs. 132-135. Stonemyia yezoensis (Shiraki): 132,134, dorsal view; 133,135, ventral view.

Th ey are very  sim ilar to  those of A thericidae b u t m ay  be distinguished from  the la tter as 
show n in the key  (couplet 13).
A  key  to  the su bfam ilies is cited, and 3 genera and  3 species are taken  below as exam ples. 

Key to subfamilies of Tabanidae (after M a c k e r r a s  1956)

1. “ N in th  terg ite  entire, large and  sh ield-like”  . . . .P a n g o n i in a e .......................  2
— “ N inth  tergite divided, the halves app ro x im ated ”  . ............................................  3
2. “ S ty le  ( =  d ististy le) b ifid ” .....................................................................................Pangoniini
-  “ S ty le  sim p le” ................................................................. ........................................... Scionini
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148 A. Nagatomi: Male genitalia of the lower Brachycera (Diptera)

3. “ S ty le  p o in ted”  ..................................................... .....................................  Chrysopsinae
— “ S ty le  tru n cate” .................................................................................................. T aban in ae

Subfam ily Pangoniinae
G enus Stonemyia B r e n n a n , 1935. S . yezoensis ( S h i r a k i , 1918) (F igs. 132 — 135): D isti- 

sty le  bifid , i.e., ap ica l portion  divided into dorsa l and ven tra l p arts , of which the form er 
longer and narrow er than  the la tter (which is lam ellate) and pointed a t  apex . D ististy le  
(except base  and  apex) haired. B as is ty le  long an d  with longer and shorter h airs along 
ventro-inner and  dorso-inner m argins (except b ase s and  apices) respectively . S tern u m  9 
ab sen t and  m id-antero-ventral p ar t  of h ypopygiu m  short.
M id-posterior p a r t  of hypopygium  tap ers posteriorly  and  consists of p air of sclerotized 
in terbases, and dorsal and ventral tran sparen t m em branes betw een interbases.

Figs. 136-139. Chrysops japonicus Wiedemann: 136,138, dorsal view; 137,139, ventral view. 
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P osterior p a r t  of aedeagu s is long [its end w as u n certain  in location  in specim en on hand]. 
A nterior b ar of aedeagu s like trigon al p rism  and w ith  a  m edian  sclerotized ventral line. 
P a ir  of b a sisty la r  dorso-inner anterior processes w ider a t  ap ica l portion  than  a t  the m iddle, 
very  long, and extending far  beyond anterior m arg in  of hypopygium . P a ir  of aed eagal 
dorso-anterior sclerites is long and distinct b u t th e  degree of inclusion b y  a  tran sparen t 
lobe w as uncertain .
T ergum  9 w ider anteriorly, w idely concave a t  anterior m argin , and with long hairs a t 
dorsal su rface  excep t anterior and posterior p ar ts . In  sternum  10, posterior p a r t  trian gu lar 
in  sh ape an d  anterior p a r t  longer than  wide, tapering anteriorly , with anterior m argin  
concave, an d  w ith antero-lateral p a r t  m ore sclerotized. Cercus wider than  long, covered 
w ith h airs which are longer a t  dorsal surface, and  with la tera l p a r t  curved ventro-inw ardly.

Specim en  d isse c te d : 1<?, Mt. Takachiho, Kirishima, Kagoshima Pref., 29. vii. 1962, A. Naoatomi.

Subfam ily Chrysopsinae
Genus Chrysops M e i g e n , 1803. C. japonicus W i e d e m a n n , 1828 (F igs. 136 —139) : Di- 

stisty le  long, w ith outer and inner m argins gen tly  curved and roughly parallel-sided, and 
w ith ap e x  p oin ted . B a s is ty le  long, stron gly  taperin g  posteriorly , and with inner-apical 
portion  haired. S tgrn u m  9 absent and m id-antero-ventral p a r t  of hypopygium  long. 
M id-posterior p a r t  of hypopygium  is long, tap ers posteriorly , and consists of dorsal and 
v e n tra l p la te s , and a  p a ir  of in terbases, a ll of which are fused with one another (interbases 
m ore sc lerotized ).
P o ster io r p a r t  of aed eagu s app ears to  be long [but its  end w as uncertain  in location  in 
specim en  on hand]. A nterior b ar of aedeagu s long and stick-like.
P a ir  o f b a s is ty la r  dorso-inner anterior processes extends far  beyond anterior m argin  of 
h y p op yg iu m . P a ir  of aed eagal dorso-anterior sclerite is long b u t the degree of inclusion by  
a  tran sp aren t lobe w as uncertain .
T ergu m  9 div ided  in two and in each sclerite anterior p a r t  running antero-laterally , 
tap erin g  anteriorly , and  with one short acu te process directed postero-inw ardly a t  term inal 
p o in t ; tergum  9 w ith hairs along posterior m argin . S tern u m  10 divided in two b y  a  mid- 
desclerotized line and  each sclerite haired, tapering posteriorly  b u t with ap ex  rounded. 
C ercus haired a t  dorsal and ventral surfaces, w ider th an  long, and with posterior m argin  
rounded.
Sp ecim en s d isse c te d : Id, Kaseda, Kagoshima Pref., 14. iii. 1964, K . Hashimoto; Id, Terayama, Kagoshima City, 
27. iii. 1966, A. Tanaka .

Subfam ily Tabaninae
G enus Tabanus L i n n a e u s , 1758. T. flavimediodes S h i r a k i , 1918 (F igs. 140—142): Di- 

stisty le  situ ated  not a t  ap ex  bu t dorsal surface of basisty le . D ististy le  roughly parallel-sided, 
w ith inner m argin  longer than  the outer, and  with dorso-outer p ar t  a t  ap ex  h avin g a  
tr ian gu lar  process. B as is ty le  long, w ith inner p a r t  a t  or n ear m iddle havin g a  few pile. 
S tern u m  9 ab sen t an d  m id-antero-ventral p a r t  of hypopygium  very  long.
M id-posterior p a r t  of h ypopygium  tap ers posteriorly , and consists of dorsal and ven tral 
p lates, an d  p a ir  o f in terbases, all of which are fused with one another (in terbases more 
sc lerotized).
P o sterio r p a r t  o f aed eagu s app ears to  be n ot long b u t w as uncertain  in exac t length. 
A nterior b a r  of aed eagu s long and stick-like.
P a ir  of b a s is ty la r  dorso-inner anterior p rocesses is long b u t does not extend anterior 
m arg in  o f h ypopyg iu m . P a ir  of aed eagal dorso-anterior sclerites is thin, long, and distinct 
b u t the degree of inclusion by  a  tran sparen t lobe w as uncertain .
T ergu m  9 div ided  in two, and in each sclerite anterior p ar t  running antero-laterally , wider 
an teriorly , an d  w ith hairs along outer m argin , while posterior p a r t  roughly trian gu lar in 
sh ape an d  w ith h airs a t  dorso-posterior portion. Stern um  10 haired, large, w ith posterior 
p a r t  sem icircu lar in sh ape, and divided b y  a  m id-desclerotized line. Cercus ab ou t a s  long 
a s  wide, w ith posterio r m argin  rounded, and w ith h airs a t  dorsal and ven tra l surfaces.

S p e cim en  d isse c te d : Id, Toso, Kagoshima City, 14. v. 1964, K . Hashimoto.
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150 A. Nagatomi : Male genitalia of the lower Brachycera (Diptera)

Figs. 140 — 142. Tabanus flavimediodeg Sheraki: 140,142, dorsal view; 141, ventral view.

Family Vermileonidae (Figs. 143 — 151)

T h e m ale gen italia  of V erm ileonidae are sim ilar to  those of S tratiom y id ae, P an toph thal- 
m idae an d  X y lo p h ag id ae  b y  havin g the m id-ventral surface of hypopygium  (except m id
p oster io r concav ity) higher (horizontally) or a lm ost level with base of d ististy le , bu t are 
ea sily  d istinguish ed from  the la tte r  three a s show n in the key (couplets 2, 5, and 7).
O nly tw o species, i.e., Vermileo comstoclci and Lampromyia intermedia are treated  in th is 
p ap er , so the reader m u st consult the w ork b y  S ttickenberg  (1960) who illu strated  and 
d escribed  in d eta il the m ale gen italia  of the genus Lampromyia, dealing with a  num ber of 
species.
“ The term in al abdom inal stru ctu res of the m ale are extrem ely usefu l for distinguish ing 
species, species-groups and subgenera in Lampromyia., . . . . ”  (after S t t t c k e n b e r g  1960: 
225). The aedeagus, dorsal bridge, concav ity  a t  m id-postero-ventral m argin  of h y p op y 
giu m , d ististy le , tergum  9, etc. v ary  considerably  in shape w ith the species a t  least in 
Lam promyia. F o r  exam ple, “ A edeagus nearly  alw ays with a p a ir  of la tera l accessory  p ro
c e sse s”  in Lampromyia ](s. str.), while “ A edeagus a  sim ple, tubu lar organ w ithout la tera l 
accessory  processes”  in Lam prom yia  ( Vermipardus) (after S t u c k e n b e r g  1960: 227);
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tergu m  9 ab o u t tw ice as long as greatest w idth in som e species (see F ig s. 37 and  42 by 
S t t i c k e n b e r g , 1960); etc.
The genus Vermileo m ay  be distinguished from  Lam promyia b y  having anterior b ar of 
aed eagu s. In  Lam promyia anterior b ar of aedeagu s is v estig ia l (if present).

G enus Vermileo M a cq tta rt , 1834. V. comstocki W h e e l e r , 1918 (det. b y  E . I .  S c h l i n g e r ) 
(F igs. 143 —146): D ististy le  conical and curved. In  basisty le , dorsal surface tapering 
posterio rly , poin ted a t  apex , and  w ith a  bridge (extending to  ventro-posterior m argin  of 
hypopygium ) before d ististy le, while ventral su rface  not d ivided in two bu t form ing one 
sh eet and  longer th an  the do rsa l surface. S tern u m  9 absent.
There is a  half-opened um brella betw een basisty les . T h is stru ctu re  encloses posterior p ar t  
of aed eagu s, and  its latero-ap ical m argins and m id-dorsal longitudinal line are more 
sclerotized , an d  w ith dorsal surface strongly  concave. D orsa l bridge tran sparen t (except 
for anterior m argin) and its posterior p a r t  is fused w ith um brella m entioned above.
In  aedeagu s, posterior p ar t  abou t 1/2 a s long a s anterior b ar which is roughly stick-like 
from  a  la te ra l view , wider som ew hat anteriorly  from  a  dorsal or ventral view, and more 
sc lerotized  along m id-ventral and lateral lines.
P a ir  of b a sisty la r  dorso-inner anterior p rocesses short. P a ir  of aedeagal dorso-anterior 
sc lerites is d istin ct and  app ears to  be entirely included in a  tran sparen t lobe.
T ergu m  9 w ider th an  long, with anterior and posterior m argins w idely and deeply concave, 
an d  its  m id-anterior and m id-posterior m argins long and  transverse . D orsal surface (except 
an terior p ar t) of tergum  9 with short hairs. Stern um  10 is sm all, ap p ears to  be divided by 
a  desclerotized mid-line into two p ar ts  which are trian gu lar in shape. Cercus sm all, tr i
an gu lar in sh ape (from  a  la tera l view), tw isted a t  ap ica l portion, and with hairs which are 
sh ort and  ind istinct.

Specim en  d isse c te d : Id, Donner Pass, Nevada Co., California, 4. vii. 1962, J .  Powell.

1 4 3  ^  1 4 5

Pigs. 143 — 146. Vermileo comstocki Wh eeler : 143,145, dorsal view; 144,146, ventral view.
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152 A. Nasatomi: Male genitalia of the lower Braehycera (Diptera)

G enus Lampromyia M acquakt, 1835. L . intermedia S tttckenbebg , 1955 (det. b y  B . R . 
S t u c k e n b e b g ) (F igs. 147 — 151): D ististy le  tap erin g  apically , pointed or rath er transverse 
a t  a p e x  according to  the view  from  different angles, and haired except dorso-apical p art. 
In  b asisty le , dorsal surface w idest a t  or behind m iddle, and haired, while ven tra l surface 
n o t divided in two bu t form ing one sheet, w ith posterior m argin  concave b u t havin g a  
p a ir  o f long processes a t  m iddle, and with p osterio r p a r t  haired. A  bridge betw een dorsal 
an d  v en tra l su rfaces is present near d ististy le. S tern u m  9 absent.

Figs. 147—151. Lampromyia intermedia Stuckenbeiig : 147, 150, dorsal view; 148, 151, ventral view; 149, 
lateral view.

DOI: 10.21248/contrib.entom oL34.1.99-157

http://www.senckenberg.de/
http://www.contributions-to-entomology.org/


©www.senckenberg.de/; download www.contributions-to-entomology.org/

Beitr. Ent., Bd. 34 (1984) H. 1 153

B etw een  b asisty le s there is a  large tru m pet which m ay  n ot be aedeagus itself. The tru m pet 
stron gly  arched ventrally , with antero-ventral p a r t  extending far beyond hypopygium  
an d  hav in g  a  m id-longitudinal sclerotized line, and with posterior p ar t  having a  labellum . 
In sid e  tru m p et there is a  sm all sclerotized stick  which m ay  be anterior b ar of aedeagus. 
P a ir  of b a sisty la r  dorso-inner anterior processes is sh ort and a  bridge is present betw een 
th em . P a ir  of aed eagal dorso-anterior sclerites is not found.
T e rgu m  9 w ider than  long, with la tera l m argins convex, with anterior and posterior m ar
g in s concave and with dorsal surface except anterior p a r t  haired. Sternum  10 with posterior 
p a r t  rectan gu lar and with anterior p a r t  wider than  the posterior, having anterior m argin  
roun ded , and  h avin g m id-longitudinal desclerotized line. Cercus rath er trapezoid  (from  a 
la te ra l view ), w ith outer m argin  longer than  the inner, and  with dorsal surface haired.

Sp e cim en  d is se c te d : Id, Grahamstown, South Africa, x. 1958, B. It. Sttjckenberg.

Discussion

1. P rim itive or derivative ch aracters in m ale gen italia

I t  is very  difficu lt to  determ ine which ty pe  of ch aracter is prim itive or d erivative  in m ale 
gen italia . I  venture to  conclude and  arrange the genera of the lower B rach y cera  whose 
m ale gen italia  are supposed to undergo a  change from  old to  new fashion, i.e., from  I  to  
IV  in T ab le  1.

T ab le  1.
T y p es of m ale g e n ita lia  in low er B rach y ce ra  su p p o se d ly  u n dergoin g  a change 
from  old to new fash ion , i. e., from  I  to IV

(1)
(2)
(3)
(4)
(5)
( 6)
(7)
(8) 
(9)

(10)

(ID
( 12)
(13)

I II

(X) Rachicerus

(Y) Heterostomus
......................................  (Y) Exeretoneura

(Y) Austroleptis 
[et AUoleptis]

(Y) Vermilio

III
(X) Stratiomys........

et al.
(Y) Solva
(X) Pantophthalmus

(Y) Xylophagus

(Y) Pelecorhynchus 
(Y) [several general]. .

(Y) Dasyomma ..........
(Y) Stonemyia............
(X) Lampromyia

IV
(X) Pachygaster 

et al.

(Y) Coenomyia et al.

(Y) Rhagio et 
Chrysopilus 

(Y) Atherix et al. 
(Y) Tabanus et al.

Notes. (X) & (Y): see couplet 1 of the key; (1): Stratiomyidae; (2): Solvidae; (3): Pantophthalmidae; (4): 
Itachiceridae; (5): Xylophagidae; (6): Coenomyiidae; (7): Heterostomidae; (8): Exeretoneuridae; (9): Pele- 
corhynchidae; (10): Ithagionidae; (11): Athericidae; (12): Tabanidae; (13): Vermileonidae; (1) & (2): Stra- 
tiomyioidea; (3)—(8): Xylophagoidea; (9) &(10): Ithagionoidea; (11) &(12): Tabanoidea; ( l ) - ( 8 ) :  Stra- 
tiomyidea; (9) —(12): Tabanidea.

In  Rachicerus and  Heterostomus, the anterior p a r t  of aedeagus consists of a  very  large 
dorso-horizontal lobe and  a  ven tra l or ventro-vertical p late , in which the form er m ay  
correspond to  aed eagal dorso-anterior p late , while in other genera the aed eagal dorso- 
an terior p la te  is very  sm all or often  absent.
In  Pachygaster e t al. anterior p a r t  of aedeagus is d ivided into two lobes, while in Stratiomys 
et al. and  Solva it  is not, and in this case the ty pe  of Pachygaster et al. m ay  be advan ced.
In  Exeretoneura, Xylophagus, and  Coenomyia e t  al. the m ale genitalia of the la st  one seem  
to  be specialized.
In  Austroleptis, the m id-posterior p ar t  of h ypopygiu m  consists of the dorsal and v en tra l 
p la te s which are n ot fused w ith b u t ap art  from  each other, the dorsal p la te  like a  conical 
tube, and the anterior b ar o f aedeagu s very  pecu liar (like a  spoon) in shape. Thus the m ale 
gen italia  of Austroleptis is very  different from  those of other R h agionid  genera.
A m ong the genera of R h agion idae the m ale gen italia  of Rhagio and Chrysopilus becom e 
sim pler, i.e., ven tral lobe, m id p la te  and half-opened um brella (enclosing posterior p a r t  o f
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aed eagu s) absen t, dorsal and ventral p la te s and anterior bar of aedeagus not com plicated  
in stru ctu re , posterior p ar t  of aedeagus short, sternu m  9 (if present) not bulging out, etc.
In  Dasyomma the large dorsal bridge is ab sen t an d  the structure of m id-posterior p a r t  of 
hypopygiu m  is sim ilar to  th a t of T aban id ae.
In  Stonemyia anterior b ar of aedeagus is like a  trigon al p rism  as in the genera of Atheri- 
cidae.
In  Vermileo a  d istinct anterior b ar of aed eagu s is present. In  Lampromyia a  sm all sclero- 
tized  stick , inside tru m pet betw een b asisty les, m a y  correspond to  anterior b ar of aedeagus. 
I f  so, the ty p e  of m ale gen italia  of Lampromyia is thought to  be apom orphic.
(1) The tergum  9 is strongly  arched in the genera Bachicerus, Xylophagus, Exeretoneura, 
an d  Pelecorhynchus b u t rather f la t  in Pantophthalmus, Goenomyia e t a l., Heterostomus, 
Bhagio  et al. etc ., and am ong the form er four genera (2) the postero-lateral p a r t  of tergum  
9 is developed ventro-inw ardly into a  p la te  or flap  in Bachicerus and  Pelecorhynchus b u t 
n ot in Xylophagus and Exeretoneura. I t  is questionable whether these two ch aracters are 
p lesiom orph ic or are developed in each group of the lower B raeh y cera  independently  of 
th e phylogen etic relationship. The form er view  seem s to  be more probable.

2. H om ology of aedeagus or stru ctu res n ear aedeagus am ong different fam ilies

There are several questions as follow s: (1) “ half-opened um brella”  (enclosing posterior 
p a r t  o f aedeagus) in Vermileo or dorsal p la te  (form ing a  tube) in Austroleptis is hom ologous 
w ith  th a t  in Atherimorpha, Neorhagio and  Bhagina  or m edian tube in Arthroteles; (2) “ half- 
opend u m bre lla”  in Vermileo is hom ologous w ith “ tru m p et”  (between basisty les) in 
Lam promyia, th a t is to  say , anterior b ar of aed eagu s in Vermileo is hom ologous with a  
sm a ll sclerotized stick  inside “ tru m p et”  in Lampromyia-, (3) elongate stick  produced mid- 
dorsally  and  anteriorly  from  aedeagus (see F ig s . 87, 90, 96, 100, 104, 112 and  117 b y  Roz- 
k o sn y , 1973) in Peris and Exodontha is hom ologous with anterior bar of aed eagu s; (4) aed ea
g u s in Stratio m y id ae, So lv idae and  P an toph th alm id ae is hom ologous with “ half-opened 
u m b re lla ”  (or “ tru m p et” ) in V erm ileonidae and R hagionidae or dorsal p la te  in Austro
leptis and m edian tube in Arthroteles.
Th e m atter  in (2) is alm ost certain  and those in (1), (3) and (4) are not deniable. I f  (4) is 
correct and the “ half-opened u m brella”  is n ot the p a r t  of aedeagus, the aed eagu s in S t r a 
tiom yidae, So lv idae and P an toph th alm id ae will be n ot hom ologous bu t analogous w ith 
th a t  in other fam ilies strictly  speaking. W hen the (1 )—-(4) above are accepted  a s a  fact, 
the follow ing supposition  can be m a d e : the stru ctu res (including aedeagus) betw een b a si
sty le s in S tratio m y id ae , So lv idae and P an toph th alm id ae are more specialized th an  in 
Vermileo. P erh ap s the stru ctu res in question  are advan ced  in two w ays roughly speaking, 
th a t  is, the posterio r p ar t  (including “ half-opened u m brella” ) of aedeagus becom es a tro 
phied w ith the developm ent of dorsal and ven tra l p la tes or the anterior b ar of aed eagu s 
becom es degenerate. •

3. In term ed iate  characters betw een fam ily  diagnoses

Th e m ale gen italia  of the lower B raeh y cera  are peculiar to each fam ily  bu t strictly  speaking 
there m ay  not be a  clear divide betw een som e fam ilies.
A  p a ir  of aed eaga l tin es is found only in A thericidae and T aban idae. B u t  S tx jc k en bebg  
(1973: 655) s ta te d : “ [In  R h agionidae] the aed eagu s contains no endophallic [ =  aedeagal] 
tin es like those ch aracteristic  of the other two groups [ =  A thericidae and T aban id ae], a  
difference a t  once app aren t in p reparation s. W hat app ear to be precursor conditions can 
how ever be d em on strated ; careful stu d y  h as shown th a t in som e species (Bhagio scolopa- 
ceus, fig. 8, and som e South  A frican  and A ustralian  species of Atherimorpha) there is a  p a ir  of 
very  sm all, w eak, curved rods th a t arise a t  a  su b ap ical [near center of hypopygium ] swelling 
on the endophallic apódem e [ =  an teriorbar o f aedeagus]. These are situated  a t  the sam e 
p lace  a t  which the tines are attach ed , and h ave the sam e special relationship with the 
en doph allic  sc lerites (es) [ =  aed eagal dorso-anterior sc lerites]; however, their sm allness 
an d  w eakness, and relationship  with other p ar ts  o f the aedeagus, ind icate th a t  they 
can not function  in the sam e w ay a s  the tines. In  Chrysopilus species- there is a  p air
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of m inute, m icrosetose sclerites im m ediately  posterior to the d ista l [tow ard center o f hypo- 
p ygium ] end of the endophallic apo d em e; these ap p ear to  be com parable in their sensory 
n atu re  and position  to  the m icrosetose ap ex  of the endophallic tines, ad jacen t to  the endo
ph allic  h ilt in the athericiform  genera and ta b a n id s .”
In  Bolbomyia spec, illu strated  and described in th is p ap er, a  p a ir  of tines is found along 
the p osterio r p a r t  of aedeagus, and th is structure m ay  be hom ologous with the aedeagal 
tines. I f  so, the difference of m ale gen italia  betw een R hagionoidea (Pelecorhynchidae and 
R h agio n idae) an d  T aban oidea  (A thericidae and T aban id ae) is not profound.
The m ale gen italia  of Dasyomma (A thericidae) are very  sim ilar to  those of iStonemyia (T a 
ban idae), so a  rath er slight ch aracter can be given  in the key  (couplet 13).
A m ong R h agion idae , the m ale gen italia  of Austroleptis is peculiar. B u t  the m ale gen italia  
o f Alloleptis w ill be sim ilar to  those of Austroleptis, g ran tin g  th a t the m id-apical p a r t  of 
h ypopyg iu m  is com posed of dorsal p la te  only and ven tra l ridge corresponds to  ven tra l 
p la te .

4. Sy ste m atic  positions of som e fam ilies or genera

A  classification  of the lower B rach y cera  w as proposed b y  N ag a to m i (1977), and  one of the 
aim s of th is p ap er is to  verify  it. There is nothing w orthy of special m odification , b u t the 
sy stem atic  p osition s of several t a x a  m ay  have to  be reconsidered after exam in ation  of 
m ale gen italia .
E a c h  fam ily  of the lower B rach y cera  is pecu liar in m ale gen italia  and m ay  be a t  once 
d istinguish ed  from  one another excep t for C oenom yiidae which are very  sim ilar to  R h a 
gion idae, a lth ough  the genera of C oenom yiidae, which are a lm ost identical w ith one another 
in m ale gen italia , m ay  easily  be sep arated  from  each  genus of R h agion idae, which m ay  
be ch aracteristic  in the details of m ale gen italia.
The Coenom yiidae will be p u t  in the superfam ily  including R h agionidae upon the e x a 
m in ation  of m ale gen italia  alone. B u t  the larvae  of the genera Rachicerus, Xylophagus and 
Coenomyia are very  sim ilar to  one another and very  different from  the genera of T aban id ea , 
i.e ., Pelecorhynchus, Rhagio e t a l., Atherix e t a l., and  Tabanus et al.
“ L a rv a e  of X y lo p h ag id ae  [ =  Rachicerus, X^ylophagris and Coenomyia] are am on g the 
m o st d istin ctiv e  of the D ip t era with their dark ly  sclerotized, sh arp ly  conical head capsu le 
an d  sc lerotized  p la te s  on one or m ore thoracic segm ents and (or) on the term in al abdom inal 
segm en t. These areas con trast stron gly  in colour w ith the whitish integum ent elsewhere 
(F ig s . 34 — 36). The head  is perm an en tly  ex serted .”  (after T e s k e y  1976: 35). W hereas in 
th e  la rv ae  of R h agion idae (as well a s Pelecorhynchidae, A thericidae, T aban id ae  and Ver- 
m ileonidae) the head capsu le is sligh tly  sclerotized and retractile  within th o rax  and  the 
bod y  h a s  no sc lerotized  p late .
I f  C oenom yiidae are closer to  R h agion idae th an  to  X y lop h ag id ae , the la rv a l d iagnosis 
m entioned above becom es m eaningless phylogenetically . I t  is p robable th a t a  sim ilarity  of 
m ale gen italia  betw een  Coenom yiidae and R h agio n idae is superficial and the resu lt of 
convergence.
Heterostomus is closer in m ale gen italia  to  Exeretoneura th an  to  Coenomyia et al. and a  
new  fam ily  H eterostom idae is erected in th is paper.
The m ale gen italia  (as well a s fem ale term in aba) of Austroleptis are very pecu liar and it 
m ay  be ap p ro p ria te  to  create a  new fam ily  A ustro lep tidae. B u t  I  cannot help m uch h esita
tion  in creatin g such a  num ber of new fam ilies. So I  still p u t Austroleptis in R hagionidae.

5. V alid ity  of sm all fam ilies

There are a  num ber of sm all fam ilies such a s R ach iceridae, X y lop h agidae , H eterostom idae, 
E xere to n eu rid ae  and Pelecorhynchidae. I f  So lv idae are separated  from  Stratio m y id ae , 
and  A th ericidae from  T aban id ae, the sm all fam ilies above m u st be recognized in order to 
keep  the balan ce .
H ow ever, it m ay  be b etter from  a  p rac tica l p o in t of view to  reduce R ach iceridae, Coeno
m y iid ae , H etero sto m idae  and Exereton euridae to  the subfam ilies of X y lop h agidae , 
a lth ou gh  the m ale gen italia  of these groups are very  different from  one another.
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Conclusions
(1) T o  determ ine the phylogenetical re lationships in the lower B raeh y cera  is d ifficu lt on 
the b asis  of the m ale genitalia  alone, because the m ale genitalia often  v ary  considerably  
w ithin  the sam e n atu ra l unit, e.g., X y lop h ago id ea  (R achiceridae, X y lop h agidae , Coenomyii- 
dae, H eterostom idae and B xereto n eu ridae); V erm ileon idae; Span iin ae (R h ag io n id ae); 
Bhagio-growp (R hagionidae) (Atherimorpha, Arthroteles, Neorhagio, Bhagina  and  Bhagio); 
etc.
(2) I t  is d ifficult to  determ ine which ty pe  of ch aracter is prim itive or derivative in m ale  
gen italia , although a  supposition is m ade an d  show n in T able 1.
(3) P erh ap s the stru ctu res (including aedeagus) betw een b asisty les are advan ced  in two 
w ays, th a t is, the posterior p ar t  (including “ half-opend u m brella” ) of aedeagu s becom es 
atroph ied  w ith the developm ent of dorsal and  ven tra l p la tes or the anterior b ar of aedeagu s 
becom es degenerate.
(4) The m ale gen italia  of the lower B raeh y cera  are  peculiar to  each fam ily  b u t strictly  
speak in g there m ay  n ot necessarily  be a  clear d iv ide betw een som e fam ilies, i.e., R h ag io n i
dae and A th ericidae ; A thericidae and T aban id ae.
(5) X o  special m odification  to N agatomi (1977) on  the classification  of lower B raeh y cera  
seem s to  he necessary  upon the exam in ation  of m ale gen italia , b u t Heterostomus m ay  be 
m ore sim ilar to  Exeretoneura than  to  Coenomyia e t  al. and H eterostom idae are erected a s 
a  new fam ily .
(6) The m ale gen italia  of Austroleptis and those o f Bolbomyia are pecu liar am ong R h a g io 
n idae b u t these two genera especially  the la tte r  seem  to fa ll w ithin  th is fam ily .
(7) A num ber of sm all fam ilies m u st be recognized in order to  keep the balan ce b u t it m ay  
be b etter  from  a  p ractica l poin t of view  to  reduce R ach iceridae, C oenom yiidae, H etero
stom id ae and E xeretoneuridae to  the su bfam ilies of X y lop h ag id ae , although the m ale 
gen italia  of these groups are very different from  one another.

Sum m ary
The male genitalia of the lower Braehycera are described and illustrated, dealing with a total of 37 species and 33 genera. 

Keys to 13 families of the lower Braehycera and 18 genera of the Rhagionidae are presented but are not arranged from the 
phylogenitical point of view. To determine the phylogenetical relationships on the basis of the male genitalia alone is 
difficult. — Several questions are discussed as to the primitive or derivative characters, homology of aedeagus or the 
structures near aedeagus, intermediate characters between families, systematic positions of some families, and the validity 
of small families.

Z u sam m en fassun g
Die männlichen Genitalien der niederen Braehycera werden beschrieben und abgebildet, wobei insgesamt 37 Arten und 

33 Gattungen behandelt werden. Bestimmungstabellen für 13 Familien von niederen Braehycera und 18 Gattungen von 
Rhagionidae werden vorgelegt, aber nicht nach phylogenetischen Gesichtspunkten angeordnet. Es ist schwierig, die phylo
genetischen Beziehungen allein auf der Grundlage der männlichen Genitalien zu bestimmen. — Es werden mehrere Fragen 
erörtert im Hinblick auf die ursprünglichen oder abgeleiteten Merkmale, die Homologie des Aedeagus oder der Strukturen 
nahe dem Aedeagus, Zwischenmerkmale zwischen Familien, die Stellung einiger Familien im System und die Gültigkeit 
kleiner Familien.

Pe3iOMe
H a ocHOBe 37 bhaob h 33 po.uoB onnclibajotcu h ujimocTpupyioTCH HH3uiue Braehycera. IIphborhtch k .’iio'ih 

13 ceMeücTB hh3ihhx Braehycera h x  h 18 bjihob Rhagionidae, Koropwe, ojpiaKO, He CHCTeMaTH3Hpyi0TCH 
c (JiuioreHeTHuecKOH tohkh 3peHHH. Tpy3,110 onpeaejmTi, (JjMOoreiiCTimecKoe OTHoraerae hck jnounTeaL.no Ha 
ocHOBe MysKCKHX reHHTa.aiiü. — OocynciaioTcn pa3jmuHi>ie Bonpocti othochtcjibho hphmhthbhbix hjih npoii3B03- 
hmx npH3HaKOB, roMOJior-HH 03earyca hjih CTpyrayp b6jih3h ORearyca, MOKCCMeiiCTBeiiiiLix npH3HaK0B, CHCTe- 
MaTHuecKHX nojiO/Reimii neKoxopMx ceMeiicxB h Ba.:ni3HocTn MejiKHX ceMeücTB.
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