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Sciadoceridae (D ip tera ) reconsidered

Abstract: TONNOIR's (1926) a ss ig n m en t of Sciadocera rufomaculata W h i te  to the Phoridae is su p p o rte d  an d  
SCHMITZ's (1929) tran sfe r of it a n d  Archiphora patagonica SCHMITZ to a se p a ra te  fam ily, Sciadoceridae, is 
rejected. T he g ro w in g  n u m b e r  o f fossils b rid g in g  the g ap  b e tw een  Sciadoceridae a n d  Phoridae su p p o rt the 
v iew  th a t the  sc iad o cerid s are  m erely  an asso rtm en t of Phoridae th a t sh a re  som e p les io m o rp h ic  features.
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INTRODUCTION

Y eates and  WiEGMANN (1999) have p rov ided  a useful review  of the higher-level 
phy logeny  of Diptera. A n area of continu ing  debate  relates to the Aschiza (“Lower 
Cyclorrhapha" of these au thors), especially the fam iles o ther than  the Syrphoidea. Per
haps the m ost in trigu ing  flies in this assem blage are tw o presen t-day  genera, and  sev
eral fossil genera, cu rren tly  assigned to the fam ily Sciadoceridae. The p resen t pap er 
reconsiders these genera.

W HITE (1917) described  Sciadocera rufomaculata (Fig. 1) from  Tasm ania and  assigned 
it to the Empidae (Empididae), Hybotinae (Hybotidae). H ow ever, he com m ented that “the 
correct position  of this curious genus is som ew hat doub tfu l". TONNOIR (1923) agreed 
and  transferred  it to the Platypezidae, bu t no ting  that the w ing  venation  (Fig. 14) is 
transitional be tw een  this fam ily and the Phoridae. He subsequently  reassigned it to the 
Phoridae, Sciadocerinae (TONN OIR 1926) . H e had  show n specim ens to Professor Bezzi, 
w ho  com m ented that “it is the m ost w onderfu l D ip teron  he has ever seen". Because it 
seem s to com bine features of Empididae, Dolichopodidae, Phoridae and Platypezidae it, and
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the subsequen tly  described South A m erican Archiphora patagonica Sc h m it z  (1929b), 
have intrigued students of Diptera phylogeny ever since (e.g. OLDROYD 1964; HENNTG 1966).

Sc h m it z  (1929b) e m p h a s is e d  th e  re se m 
b lance  of these  tw o  g e n e ra  to  the  Platypczi- 
dae, a n d  th en  p ro p o se d  th a t  th e  su b fam ily  be 
ra ised  to fam ily  rank . H o w e v e r , TONNOIR (in 
F uller  1934), w h e n  re v ie w in g  the d e ta ils  of 
the  la rv a  an d  p u p a r iu m  of Sciadocern ru- 

fomaculata, co n c lu d e d  th a t these  in d ic a ted  a 
closer a ffin ity  w ith  th e  Phoridae. L ikew ise 
HENNIG (1964), w h e n  c o m m e n tin g  on  the 
affin ities of Archiphora robusta (M e u n ie r ) 
from  the  Baltic am b er, a g re e d  w ith  T onno ir, 
b u t s u p p o r te d  S chm itz  in  tre a tin g  th ese  tw o  
g en e ra  as b e lo n g in g  to  a s e p a ra te  fam ily. 
H e n n ig 's  o p in io n  h as  since  p re v a ile d  a n d  
n o b o d y  n o w  d isp u te s  th a t th ese  tw o  g en e ra  
b e lo n g  to the  Platypezoidea/Phoroidea section  
of the  Aschiza.

The discovery of fossil Sciadoceridae in 
Tertiary and C retaceous am bers (HENNIG 
1964, M c A lpin e  & M a r tin  1966) seem ed to

Fie. 1. Sciadocern rufomaculata male (After ,, . ..  £ , . r
O ld royd  1964) secure the position  of this fam ily as the pu ta

tive sister group of the Phoridae. Brow n  (1992) 
then used  this hypothesis to polarise a num ber of p roposed  transfo rm ation  series re 
lating to the g ro u n d p lan  character states of the Phoridae, and  then  offered som e novel 
hypotheses regard ing  the supra-generic classification of the Phoridae. These in tu rn  
engendered  a debate  (DISNEY 1993; BROWN 1995; DISNEY 1996). The discovery  of fu r
ther C retaceous fossils (GRIMALDI 1989; BROWN &  PlKE 1990; MOSTOVSKI 1996, 1999; 
A rillo  & MOSTOVSKI 1999; G rim a ld i & C u m m in g  1999), belonging to Sciadoceridae, 
Phoridae, or of uncerta in  assignm ent w ith respect to these tw o fam ilies, has raised 
anew  the question  of the fam ily assignm ent of the species cu rren tly  placed in the 
Sciadoceridae. The p resen t paper, therefore, review s the valid ity  or o therw ise of this 
family.

RELEVANT CHARACTER STATES

The late Colin Patterson  is reported  to have stated  on several occasions tha t 'Tor a 
taxonom ist it is as im po rtan t to d iscover a new  character as to d iscover a new  species" 
(Va n e -W r ig h t  2000). The character states that are relevant to the task of phylogenetic 
system atisation  are those considered to be apom orphic. These states, how ever, m ay 
have evolved m ore than  once. Indeed it is now  clear that convergen t evolu tion  has 
been w idesp read  and  com m on (e.g. MOORE & WiLLMER 1997). C onsequently  w e need 
to consider how  likely it is that a p roposed  apom orphy  has evolved m ore than  once.

http://rcin.org.pl



Sciadoceridae reconsidered 311

The loss of a feature, such as the basal segm ent of the palp  (Fig. 4) or a cross vein in 
the w ing, can be achieved by a single m uta tion  of a critical sw itching gene. The acqui
sition of the sam e feature, how ever, will require a series of m utations, as w e now  
know  that the developm ent of such a cross vein in Drosophilidae requires a set of 
genes. In v iew  of these considerations w e can now  perceive that the early  d iscussions 
of the affinities of Sciadocera and  Archiphora have been obscured by pay ing  too m uch 
atten tion  to p lesiom orphic  features, especially those w hich they share w ith  the 
Platypezidae (e.g. the retention of a series of abdom inal sternites), and  to the loss of 
relatively trivial character states, such as details of the w ing  venation  or bristles.

Figs 2-6. Sciadocera rufomaculata. 2-4. Female: 2 -  left halves of scutum  and scutellum  from above, with bris
tles represented by their basal sockets only, 3 -  abdominal terminalia from above (T10 = tergite 10, 
E = epiproct, c = cercus), 4 -  left palp. 5-6. Male hypopygium : 5 -  left face, 6 -  right face (h = hypandrium , 
p = pen is complex, s = surstylus). Scale bars = 0.1 mm.

W hen w e consider the character states review ed by SCHMITZ (1929b), w hen  he w as 
concerned w ith  em phasising  the d istinction betw een the sciadocerid genera and  the 
Phoridae, w e are now  in a position  to question som e of his exam ples. In som e genera, 
e.g. Pseudacteon COQUILLETT fem ales, abdom inal sternite 6 is present. The reduction  
and  loss of sm all hairs on the thoracic scu tum  (Figs 2 & 10) is also a feature of som e 
Termitoxeniinae ( D i s n e y  &  K i s t n e r  1995, 1997). Furtherm ore, before the d iscovery of 
the flying-stage fem ales of these peculiar flies, w hich he erroneously  assigned to a
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new  subfam ily  linking the Termitoxeniinae to the Phoridae (Sc h m it z  1951), he had  
strongly  defended  the separate  fam ily sta tus of these flies. The recognition  of the 
m ales of the Termitoxeniinae finally resolved these confusions ( D i s n e y  &  CUM M ING 
1992). By contrast the possession of num erous bristles on the scu tum  (Figs 1 & 2) is not 
only found  in  som e Termitoxeniinae bu t is now  considered to be a p lesiom orphic  fea
ture  of the Cyclorrhapha (SIMPSON et al. 1999).

The fem ale abdom inal term inalia (Fig. 3) are essentially of the pho rid  type, bu t 
w ith  the ap o m o rp h y  of the cerci no t being dem arcated  at the base (as is the case in 
som e Phoridae). G r i m a l d i  &  CUM M ING (1999) cite the asym m etry  of the m ale hypopy- 
g ium  as an au tap o m o rp h y  of the Sciadoceridae. Flowever, several p h o rid  genera po s
sess m arked ly  asym m etric hypopygia. The hypopyg ium  of Sciadocera (Figs 5, 6 & 8), 
w hich  has been d iscussed recently (DISNEY 1999), is now  perceived to be m ore phorid  
like than  p latypezid . Indeed  som e subsequently  described ph o rid s  have p a rts  of the 
hypopyg ia  tha t m ore closely resem ble those of Platypezidae, such  as Chonocephalus 
blackithorum DISNEY (1986), w hich has p latypezid-like gonopods (Fig. 11), and 
Xenotriphleba dentistylata B uck  (1997), w hich has p latypezid-like sursty li (Fig. 12). 
Likewise the an terio r thoracic spiracle of Sciadocera is indeed  un u su a l in no t being 
circular (Fig. 10), bu t it is also no t circular in several unrelated  genera of Phoridae.

9

Figs 7-10. Sciadocera rufomaculata. 7 -  female, left antenna. 8 -  male, penis complex still attached to hypan- 
drium  (h), view ed from above and from right (b = paraphysis, s = surstylus); 9 -  female, dorsal face of part 
of costa, 10 -  female, anterior spiracle and adjacent regions of thorax. Scale bars = 0.1 mm.
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The em ergence d u rin g  evolution of the Sciadoceridae and  Phoridae w as m arked  by 
changes in the geom etry  of the w ing  veins. These are fu n d am en ta lly  re la ted  to vein 
R4+5 no longer reach ing , or over-reaching , the w ing  tip (McALPINE & M a r t i n  1966).

The Ironomyiidae re ta in  the 
p lesiom orphic state, along 
w ith  a stigm a (bounded  by the 
costa and the tips of the Sc and 
R1 veins). Sciadoceridae and 
Phoridae, how ever, both  pos
sess a shortened  R4+5, a loss of 
the stigm a and  of the end ing  of 
the Sc in the costa. A sim ilar 
change has occurred  in som e 
Empidoidea (e.g. Fig. 13), bu t in 
these cases the costa still ex
tends to the tip of the M l+2. 
McALPINE (1989) p roposed  the 
loss of the discal (discal m e
dial) cell of the w ing  as the 
principal apom orphy  d istin 
gu ish ing  Phoridae from  Sciado-

Fig. 11. Oionocephalus blackithorwn male, hypopygium from below (S9 Ceridae. H e also p roposed  a 
= stemite 9, LG, RG = left and right gonopods). Scale bar = 0.1 mm. reduced  dm  cell as an auta-

pom orphy  of the Sciadoceridae. 
N obody doub ts that the p ro 
gressive sim plification of the 
w ing  venation  has been a m a
jor feature of the process lead
ing to the evo lu tionary  em er
gence of the Phoridae. N ot su r
prisingly, therefore, the in ter
p retation  of the hom ologies of 
the very sim plified phorid  
w ing venation  has been at the 
centre of the debates relating 

Fig. 12. Xenotriphleba denłistylata male, left face of hypopygium , to the classification of the 
with inner face of left surstylus to right. Scale bar -  0.1 mm. Sciadoceridae. A pivotal question
is the homologies of the fourth and  fifth longitudinal veins, the first tw o thin veins. 
TONNOIR (1926) regarded  these as being the M l and M2 in both Phoridae and  Sciado- 
cera. H ow ever, SCHM ITZ (1929a) in terp re ted  them  as being the M l+ 2  and  M3 in the 
Phoridae. By con trast he considered those of the Sciadoceridae to be the M l and  M2 
(SCHMITZ 1929b). H ow ever, he subsequen tly  re in te rp re ted  those of the Phoridae as 
also being the M l an d  M2 (SCHM ITZ 1938). This in te rp re ta tio n  p reva iled  un til con
sidera tion  of som e m u tan ts  in Phoridae challenged it ( D is n e y  1985, 1991; R e e v e s  &
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DISNEY 1999; D i s n e y  &  M ic h a i lo v s K A Y A  2000). These m utan ts include a forked vein 
4, a cross vein  linking veins 4 and 5 and  the latter p lus a com plete discal cell. The in 
terp re ta tion  tha t involves the few est assum ptions is that the genes requ ired  to allow 
the deve lo p m en t of these states are ancestral genes that are norm ally  not expressed 
because an u p stream  sw itching gene is norm ally  no t activated. W hen a m utation  re
verses this then  the ancestral states m ay be expressed once again. The alternative line 
of evidence em ployed to support the interpretation of vein 4 being the M l  alone comes 
from consideration of the positions of the folds betw een the w ing veins (MOSTOVSKI1996),

d esp ite  the adm ission  that 
"the a rra n g e m en t of folds 
m ay differ even  in closely 
re la ted  g ro u p s" . Indeed , 
consid era tio n  of the func
tional m o rp h o lo g y  of the 
w ings in Diptera (e.g. 
W O O TTO N  1981; ENNO S 

1989) w o u ld  strong ly  in d i
cate th a t the relative p osi
tions of the lo n g itud ina l 
veins con tro l the positions 
of these folds. To deduce  
the hom olog ies of the veins 
from  the rela tive  positions 
of the fo lds w ou ld , th ere
fore, seem  to be a som e
w h at cu rio u s p rocedu re ; 
especially  as it is precisely  
the sh ift in the positions of 
critical lo n g itu d in a l veins 
tha t d is tin g u ish es  typical 
Phoridae from  the Sciado- 
ceridae. My interpretation is 
as Fig. 15. However, until a 
consensus is achieved it would

R2 + 3

1A

R1

R2+3

kR4 + 5

u M2
2A

1A
R 2 + 3Rl

R 4  + 5

15
2A

Figs 13-15. Proposed hom ologies of wing veins. 13 -  Dolichopus penna- 
tus MEIGEN (Dolichopodidae). 14 -  Sciadocera rufomaculata. 15 -  
Megaselia rufipes (MEIGEN) (Phoridae). Scale bars = 0.1 mm.

seem best to concentrate on other putative apormorphies. The short robust costal cilia (Fig. 9) 
are probably a plesiomorphic feature.

M c A l p i n e  (1989) p roposed  the loss of the em pod ium  as an au tap o m o rp h y  of the 
Sciadoceridae. H ow ever, such losses are liable to occur independen tly  in related taxa. 
Indeed  M cA lpine no ted  tha t this loss had  also occurred in the Lonchopteridae. It has 
also occurred  in som e Phoridae. M cAlpine also refers to the lack of a sperm  p u m p  and 
ejaculatory apodem e in the m ales and  the unsclerotised  sperm athecae in the fem ales 
in the Phoridae. H ow ever, B r o w n  (1992) po in ted  ou t that these tw o features are also 
characteristic  of the Sciadoceridae. Furtherm ore, the single sperm atheca in the pho rid  
genus Chonocephalus is sclerotised ( D is n e y  1986). L ikewise M cA lpine 's reference to the
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form  of the an tennal pedicel in Sciadoceridae (Fig. 7) as being un ique, is con trad icted  by 
several genera of Phoridae. Also G r i m a l d i  and C u m m in g  (1999) p roposed  a dorsal 
arista of the th ird  an tennal segm ent (a com posite segm ent term ed the postped icel by 
S t u c k e n b e r g ,  1999) as an  au tapom orphy  of Sciadoceridae p lus Phoridae. H ow ever, this 
ap o m o rp h y  is n o t sh a red  by  m any  genera  of Phoridae, w h ich  re ta in  an  ap ica l a rista . 
A part from  the reductions in the 
w ing  venation , BROW N (1992) cites 
the loss of the 'p ro scu te llu m ' (in the 
sense of M c A l p i n e  &  M a r t i n  1966; 
no t the scu tellum  of the p rono tum  of 
m ost authors) as an  au tapom orphy  
of the Phoridae. This feature is a m ore 
or less w ell defined  region at the rear 
of the scu tum  in som e fossils as
signed to the Sciadoceridae. It is cer
tainly not read ily  ap p aren t in Sciado- 
cera (Fig. 2). I therefore endorse 
B r o w n 's  (1992) com m ent on this 
character state, tha t "its usefulness is 
questionable". Despite this MOSTOVSKI 
(1999) uses this sam e feature in both 
his cladogram s for various fossils.
His defin ing au tap o m o rp h y  for the 
Phoridae is the sho rt fork of the w ing 
vein Rs. H ow ever, som e Phoridae have 
an enorm ous fork, for exam ple Dicranopteron palmasetorum D i s n e y  ( D i s n e y  &  KiSTNER
1994) (Fig. 16). I suggest that the essential perception that em erges from  the p ap ers  of 
MOSTOVSKI (1999) and  GRIMALDI & CUM M ING (1999) is that a num ber of fossil genera 
sp an  the sup p o sed  gap betw een  the Sciadoceridae and Phoridae.

By contrast w ith  the w ing  characters, m ost of w hich am oun t to vary ing  degrees of 
reduction  and  loss, and  the even m ore dub ious 'p roscu te llum ' character, bo th  Sciado
ceridae and  Phoridae possess longitud inal hair palisades on the h ind  basitarsus (Fig. 
17). A few Platypezidae possess this feature. H ow ever, this fam ily and  the Opetiidae 
lack the enlarged  conus of the an tennal pedicel that characterises the rest of the 
Aschiza (DISNEY 1988, 1996). In practice Phoridae, including all the genera w ith  fligh t
less fem ales, p lu s Sciadoceridae can be recognised by the com bination of these tw o fea
tu res  ( D is n e y  1994). If w e allow  for the convergent evolution  of sim ilar basitarsal hair 
pa lisades in a few Platypezidae, then this character constitu tes a positive, neom orph ic , 
au tap o m o rp h y  of the Sciadoceridae p lus Phoridae as a single m onophylum .

CONCLUSION

Fig. 16. Dicranopteron palmasetorum female, right wing. 
Scale bar = 0.1 mm.

Fig. 17. Triphleba collini SCHMITZ male, anterior face of 
hind basitarsus. Scale bar = 0.1 mm.

N o  convincing synapom orphy  characterises the Sciadoceridae. I therefore suggest that 
these genera com prise an  assem blage of Phoridae that possess a mosaic of plesiom orphic
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and  apom orphic character states. This assem blage is probably paraphyletic  or poly- 
phyletic. I therefore form ally propose the return  of Sciadocera and  Archiphora to the 
Phoridae, as originally proposed by TONNOIR (1926, 1934 -  in FULLER 1934). In assigning 
fossils to the Phoridae, tw o critical au tapom orphies are the possession of longitudinal 
hair palisades on the hind basitarsus and vein R4+5 ending  before the w ing tip.
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STRESZCZENIE

[Tytuł: Rewizja rodziny  Sciadoceridae (Diptera)]

Sciadoceidae to rodzina o dyskutow anej pozycji taksonom icznej. Zaliczane do niej 
gatunki: tasm ański Sciadocera rufomaculata W h ite  i po łudn iow oam erykańsk i Archipho- 
ra patagonica Sc h m it z  w łączano do Empididae, Platypezidae, Phoridae oraz w ydzie lano  w 
od rębną rodzinę. W obecnej pracy rodzinę tę p o d d an o  pow tórnej analizie, w  w yniku 
której traci do tychczasow y status, a tw orzące ją gatunki ponow nie zostały w łączone 
do ro d z in y  Phoridae.
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