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A bstract. Bieentric versus m onoeentric concept of Tabaninae  evolution are  d iscussed . R ecent d i
vision of the  subfam ily, including redefinition of th e  tribe Lepidoselagini, opened the possibility 
of trac ing  plesiom orphic taxa  in N orthern  H em isphere. 9 su ch  genera  w ith 26 species are  d is trib 
u ted  in  H olarctic. They occur chiefly in arboreal cen te rs. The d is junction  of Glaucops Szil. and  
partly  of Ochrops Szil. ind icates preglacial occurrence  of the  tribe in N orthern  H em isphere.
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The analysis of the d istribu tion  of plesiom orphic form s of the  subfam ily Ta
baninae  carried  out by older s tu d e n ts  resu lted  in the  opinion th a t they: 1. are 
c o n c e n tra te d  in  tem p era te  an d  cool a re a s  of th e  S o u th e rn  H em isphere  
(F a ir c h il d  1 9 6 9 :  248), 2. are  com m on to S ou th  Am erica and  A ustralia  (O l d r o - 
y d  1 9 5 7 :  5 1 )  and  3 .  have typical G ondw analand  d istribu tion  (M a c k e r r a s  1 9 5 4 :  
448) .These opinions in conjuction w ith the  com m only accepted view on trias- 
sic origin of the  family and  the posterior docum en tation  of the  con tinen ta l drift 
theory ( D ie t z  and  H o l d e n  1 9 7 0 )  assu m e  the only centre  of the  evolution and  
d ispersion  of Tabaninae. The su b seq u en t b reak -u p  of G ondw analand resu lted  
in the  form ation of secondary centres, w hich were nevertheless alw ays con
nected w ith the  so u th e rn  p a rts  of the  S o u th e rn  H em isphere. All o ther cen tres 
were se ttled  by incom ers from th is  p rim ary  centre. This opinion w as best 
expressed an d  illustrated  by O l d r o y d  ( 1 9 5 7 ) .  S uch  a  concept can  be nam ed  the 
m onoeentric hypothesis of the horse-flies evolution and  d istribu tion .

The N orthern  H em isphere is considered  a dom ain  of m odern  form s of the  
subfam ily  Tabaninae. According to O l d r o y d  ( 1 9 5 7 )  the  invasion of Tabanus  L.

^The investigations were sponsored  by a  g ran t from the  C om m ittee of Scientific R esearch no. 
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an d  H aem atopota  M e ig . in to  the  Afrotropical Region s ta r te d  from the  M editer
ran e a n  Region. The orien tal cen tre  forw arded som e w aves of invaders tow ards 
New G uinea, N orthern  A ustra lia  and  Pacific islands. These lan d s  were succes- 
fully settled  by Tabanus  L. ( M a c k e r r a s  1971). F a i r c h i l d  (1971) adm its  th a t  
S o u th  A m erican species of th is  genus are  also of n o r th e rn  origin.

These views a ssu m e  the  existence in N orthern  H em isphere of evolution and  
dispersion  centres, b u t no plesiom orphic form s have been  found there  as  yet. 
Two explanations of th is  question  are possible: 1. they  becam e extinct during  
a  glacial d isaste r  of the  Q uaternary ; 2. we don’t know  how to find them .

W hile no t exploring the  above s ta te m e n ts  a t length, one shou ld  consider the  
validity of the  concept of m onocentric  vs b icentric  or polycentric developm ent 
of the  subfam ily  Tabaninae.

There are  no g rounds for a  priori rejecting the  hypothesis of b icentric  devel
opm ent of the  subfam ily  Tabaninae. The first cen tre  w as s itu a ted  in  Gond- 
w analand , the  other, in L aurasia. While the  existence of the  first cen tre  is w e
ll su ppo rted  now adays, the  o ther requ ires add itional exp lanations an d  a rg u 
m ents. They are  a s  follows:

1. The a rea  of L aurasia  in the  m id-T riassic  ex tended  from the  E qua to r to 
the  N orth Pole an d  had  a well developed coastline  bo th  in  the  W est and  the  
E ast. Owing to th is, th ere  w as a wide spectrum  of h a b ita ts  allowing m ultip le 
faunal g roups to develop.

2. At th e  tim e w hen the  family Tabanidae  w as being form ed, i. e. ab o u t 200  
million years  ago, the  line of ju n c tio n  betw een G ondw analand  and  L au rasia  
w as very long, ab o u t the  d istance  betw een S an  F rancisco  an d  New York or M a
drid and  Moscow. This m ade possible m igrations of the  fau n a  in bo th  d irec
tions.

3. In the  J u ra s s ic , diversified Tabanom orpha  fau n a  inhab ited  the  a rea  of 
Asia ( R o h d e n d o r f  1964).

4. The degree of taxonom ic diversification of the  tribe Tabanini in  the  Nor
th e rn  H em isphere provides g rounds for the  opinion ( F a i r c h i l d  1969, O l d r o y d  
1957) th a t  th is  group invaded the  S o u th e rn  H em isphere. It m ust, therefore, 
have developed earlier in  L aurasia.

The hypothesis a ssu m in g  two prim ary  evolutionary rad ia tio n  cen tres  of Ta
banidae  in  G ondw analand  an d  L aurasia, bo th  inhab ited  by a group d escen d 
ing from a  com m on ancestor, is in  my opinion b e tte r  su p p o rted  th a n  the  h y 
po thesis  allowing of only one cen tre  s itu a ted  in G ondw analand . The se p a ra 
tion  of the  so u th e rn  an d  n o rth e rn  co n tinen ta l p la tes  in  the  J u ra s s ic  resu lted  
in  the  isolation of the  G ondw analand  an d  L au rasian  cen tres. Since th en  the  
evolution of T abanidae  con tinued  independen tly  in  each  of them , except th e  
periods of m ain land  un io n  w hen fauna l m igrations occurred. F u rth e r  frag
m en ta tion  of con tinen ta l p la tes  in the  late C re taceous an d  T ertiary  led to th e  
es tab lish m en t of a  n u m b er of secondary  cen tres  w here T abanidae  evolved in 
dependently . Locating the  secondary  cen tres  an d  assign ing  to them  a  specific 
group of Tabanidae  tax a  is the  goal of fu tu re  investigations on Tabanidae.

The fundam en ta l issu e  ra ised  here  is the  verification of the  hypo thesis of 
th e  ex istence  of a  p rim ary  evo lu tionary  rad ia tio n  cen tre  of Taban idae  in
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L aurasia , inhab ited  by plesiom orphic rep resen ta tiv es  of Lepidoselagini j u s t  as 
it can  be seen  in the  S o u th e rn  H em isphere.

The recen t division of the  subfam ily  Tabaninae  is b ased  partly  on the  course  
of th e  frontoclypeal su tu re . Its lower b ran c h e s  divide the  face into frontocly- 
p eu s  an d  parafacia l p lates. The face w ith  a  sm all frontoclypeus an d  b road  pa- 
rafacial p la tes  h a s  a  parafacial index  rang ing  from 0.9  to 1.4, w hich is excep
tional am ong Tabanidae  an d  even am ong Tabanom orpha. A large frontocly
p eu s  an d  narrow  parafacial p la tes  prevail in horse-flies (T r o j a n  1994a).

B oth types of th e  facial s tru c tu re  can  be found in  Diachlorini se n su  M a c k 
e r r a s  (1954), while in Tabanini a  face w ith n arrow  parafacia l p la tes  is the  p re 
vailing p a tte rn . 39 supraspecific  tax a  were excluded from  bo th  tribes. The 
tax a  a re  d istingu ished  by apom orph ic, b road  parafacia l p lates. They have 
been  included  in to  a sep ara te  tribe  (T r o j a n  1994b) w hich, following the  p r in 
ciples of zoological nom enclatu re , w as given the  nam e of Lepidoselagini L u t z  
(1913) after one of the  few trop ical rep resen ta tiv es  of th is  newly defined tribe. 
However, it is D asybasis  appendicula ta  M a c q . from  A ustra lia  w hich is the  
typical rep resen ta tive  of th e  taxon  from the  m orphological view point a s  well 
a s  its  m ost p lesiom orphic form.

Zoogeographically, Lepidoselagini a re  d is tr ib u ted  in the  tem pera te  and  cool 
clim ate zone a s  well a s  in the  m o u n ta in s  of the  S o u th e rn  H em isphere w ith 
sm all offshoots in w arm er a reas. S uch  a  d istr ib u tio n  p a tte rn  is G ondw ana- 
land-like, w hich a t least is indicative of J u ra s s ic  ap p earan ce  of the  group. The 
re se a rc h e rs  on the  Tabanidae  in the  S o u th e rn  H em isphere fau n a  (M a c k e r r a s  
1954, O l d r o y d  1957, F a ir c h il d  1971) co n cu r a s  regard s su c h  d istribu tion  of 
plesiom orphic form s w ithin  the  subfam ily  Tabaninae. S uch  form s are  no t re 
ferred to in s tu d ie s  of the  subfam ily  in the  N orthern  H em isphere, e ither in 
N orthern  A m erica (S t o n e  1938, P h il ip  1965) or Palaearctic  (L e c l e r c q  1966, 
C h v a l a , L y n e b o r g  and  M o u c h a  1972, V io l o v ic h  1968).

The q u e s tio n  of th e  p rese n c e  of p lesiom orph ic  L epidoselagin i fo rm s in 
L au rasia  is also the  question  of w h e th er ice sh ee t advance on large a re a s  in 
E urope, Asia an d  Am erica could have led to th e  ex tinction  of all relic form s, 
m orphologically sim ilar to the  group of a n ces to rs  of the  whole subfam ily.

The exam ination  of the  sup raspecific  tax a  of Tabanini an d  Diachlodni of the  
P alaearctic  an d  N earctic Regions reveals the  ex istence of 26 species of 9 gen 
era  of the  tribe  Lepidoselagini (Tab. I.) in H olarctic so far ( T r o j a n  1994c ). In its 
so u th e rn  p a rt, except the  m axim um  glacier lim its in W urm  (Europe) an d  W is
consin  (North America) stages, th e  a re a  co n ta in s  a  n u m b er of refuge a reas. D e  
L a t t i n  (1967) labels them  as  d ispersion  cen tres  of the  fau n a  after glacier re 
cession. T hese cen tres  h a rb o u r  two types of fauna: a rboreal and  erem ial. In 
Palaearctic  15 d ispersion  cen tres  of a rbo real fau n a  an d  8 of erem ial fau n a  can  
be d istingu ished , while in N earctic the  figures are  10 an d  6 respectively. Of 
the  26 Lepidoselagini species know n from  Holarctic, 25 occur in refuge a reas  
for arbo rea l fauna , while ju s t  one species, nam ely  A nacim as dodgei ( W h i t . ) ,  
h a s  been  reported  from  a  refugium  for erem ial fau n a  (Kansas). The g rea tes t 
n u m b er of Lepidoselagini species (9) in h ab it th e  M editerranean  and  C asp ian  
cen tres  w ith 5 species found in the  M exican cen tre, 3 in V irginian an d  Flori-
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T able I. The occurence  of Lepidoselagini in d ispersion  cen te rs  of th e  H olarctic Region.
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1 Aegialom yia  P h il. 1 1

2 A nacim as  E n d . 3 2 1 1

3 Bolbodim gia  B ig. 1 1 1

4 Holcopsis E n d . 4 4

5 M icrotabanus F a ir c h . 1 1 1

6 N anorrhynchus O ls . 1 1

7 Ochrops S z il. 2 2 2

8 M ouchaem yia  O ls . 10 8 1 1

9 Glaucops S z il. 3 1 1 1

Total 2 6 8 1 2 1 2 1 5 1 3 3 1 3

d a n  cen tres  an d  1-2 in the  rem ain ing  ones. The absence  of Lepidoselagini in 
the  cen tres  s itu a te d  in S ou th  and  E as t Asia w ith the  exception of Nepal and  
the  U ssu ri cen tres  ind ica tes th a t  the  e a s te rn  p a rt of Palaearctic  did no t con
ta in  or preserve plesiom orphic form s of the  subfam ily Tabaninae  even though 
the  glacier-free a re a s  were m u ch  g rea ter th ere  th a n  in Europe. However, since 
m any  plesiom orphic form s of the  subfam ilies C hrysopsinae  and  Pangoniinae  
a s  well as  o ther Tabanom orpha  fam ilies have ac tually  survived in th ese  refu- 
gia, it can  be a ssu m ed  th a t  Lepidoselagini h ad  no t inhab ited  th is  a re a  in the 
period before g laciation. T his a tta c h m e n t of Lepidoselagini of H olarctic to 
refuge a re a s  ind ica tes th a t  the  tax a  w ith plesiom orphic c h a rac te rs  displayed 
significant conservatism  in the  postglacial periods an d  m any of them  have re 
m ained  in w arm er a re a s  ou tside  the  tem pera te  zone.

In H olarctic the  “freezing” of the  plesiom orphic form s w as less m arked  th an  
in the  S o u th e rn  H em isphere. Here, the  role of the  cool ecological tra p  could 
have been  played by th e  tu n d ra  an d  n o rth e rn  taiga a re a s  w here the  w in ter pe
riod exceeds 150 or even 200 days, an d  th e  su m m er period is lim ited to two 
m o n th s  ( A n d r e e v a  1984). S im ilar cond itions are  observed in the  a lp ine zone of 
the  m o u n ta in s  in  H olarctis. The tu n d ra  a n d  tu n d ra -fo re st a reas  a re  inhab ited  
m ostly  by species of th e  gen u s H ybom itra  E n d .  The species occurring  in the 
n o rth  have a  b road  frons, w hich is u n d oub ted ly  a plesiom orphic ch a ra c te r  in 
Tabanidae. However, form s w ith a  parafacia l index sim ilar to 1 .0 -1 .3  are no t 
reported . They are, therefore, evolutionarily  younger form s. The absence  of 
“old” Lepidoselagini in  the  tra p s  in n o r th e rn  H olarctic can  be explained on the
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b a s is  of th e  fact th a t th e  tu n d ra  is a  young biom. W hat is m ore, there  were 
w arm er spells in the  postglacial period w hen the  p ine an d  sp ruce  forests of 
the  ta iga  reached  as far a s  the  n o rth e rn  sho res  of the  m ain lands. The tu n d ra  
biom  w as th e n  forced ou t an d  survived only in  a  res id u a l form, no r w as the 
p rim ary  fau n a  of the  tu n d ra  preserved. The p resen t fau n a  of the  a rea  m ay be 
considered  evolutionarily young.

H igh-m ountain  tra p s  p resen t a  different situa tion . 8 species of Holarctic Le
pidoselagini occur in the  h igh -m oun ta in  zone. Three of them  belong to the  
Holarctic genus of Glaucops Szil. (Fig. 1). At least two of them  are reported  
now adays from areas w hich sub ject to glaciation in the  W urm  period (Wiscon
sin). Their p resen t d istribu tion  can  th u s  be considered secondary. The o ther

▲ G. fmtellus (WILLIST.) #  G. hirsutus (VILLERS.) ■ G. hakkariensis SCHACHT

Fig. 1 . The d is trib u tio n  of Glaucops S z il . in  th e  H olarctic Region.

h igh-m oun ta in  genus is Holcopsis E n d .  associa ted  w ith the  m o u n ta in s  of C en
tra l Mexico. It is found a t a ltitu d es  of 2 ,5 0 0 -3 ,0 0 0  m  above sea-level, b u t 
1 ,500 -2 ,000  m  below the  snow line. It is a  zone of m ixed p ine-oak  forests 
(P e c h u m a n  1969), w here the  clim ate corresponds to the  tem perate  clim ate of 
the  p lains. The la s t h igh -m oun ta in  represen tative of Lepidoselagini, th e  C au 
casian  M ouchaem yia caucasi (S z i l .) ,  in h ab its  the  su b m o n tan e  zone and  cannot 
be considered  a  species frozen in  an  ecological trap . The o th er species of 
M ouchaem yia  O l s . ,  however, exhibit c ircum m edite rranean  d istribu tion  (Fig. 2).

S tronger affinities of p lesiom orphic form s of Lepidoselagini to cold high- 
m o u n ta in  ecological tra p s  are  observed m ainly in  S o u th  Am erica w here rep re 
sen ta tives  of th e  g en u s  Archiplatius  E n d .  an d  re la ted  genera  occur in the  
m o u n ta in s  a s  far as  th e  ice-sheet border.
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A. M. caucasi (Szil.)

©  M. lateralis (M eig.)

0  M. vittata (F .)

O  M. macular is (F.)

3K M. mendica (Villen.)

$  M. decora (Loew)

♦  M. sub vittata (Seg.)

88 M. zaballosi Port.

▼  M. tamujosoi Sch. Port

Fig. 2. The d is tribu tion  of M ouchaem yia  Ols. in the  Palaearctie  Region.

The d istribu tion  of Glaucops S z i l .  an d  Ochrops S z i l .  could be trea ted  a s  
som e of the  few exceptions requ iring  fu rth e r in te rp re ta tion . The form er genus 
is associated , a t least in  E urope, w ith the  h igh -m oun ta in  alp ine zone. It oc
cu rs  in m oorlands s itu a te d  in  th e  bo rder zone betw een m oun ta in -p in e  forests 
and  m o u n ta in  p a s tu re s  ( P a r v u  1985, S c h a c h t  1983). Its p resen t d istr ib u tio n  
is of secondary  n a tu re , an d  no refuge a re a s  are  know n e ither in E urope or in 
N orth Am erica w here species of th is  genus could have survived m o u n ta in  
glaciation of the  W urm  period (W isconsin). On the  o th er hand , Ochrops ple- 
beius  ( F a l l . )  (Fig.. 3) follows a d isjunctive d istribu tion  p a tte rn , occu rring  in the  
M anchuria-U ssu ri refuge a rea  in  the  E ast, an d  in  typical relict s ites  of m oor
lands, particu larly  Sphagnum -associa ted  highm oors, in  Europe. W hile it m ay 
be a ssu m ed  th a t  in  the  g laciation periods in E urope there  were m an y  bogs 
w ith w hich the  genus Ochrops S z i l .  is associated , it is still difficult to explain 
the  absence  of rep resen ta tives  of th is  genus in boggy a re a s  in  S iberian  taiga. 
A certa in  h in t is given by S c h w a r z b a c h  (1961) who m en tions the  d isa p p e a r
ance of the  tu n d ra  zone in  S iberia  in the  postglacial period, w hich could also  
have led to extinction  of the  m oorland  fauna . This problem  canno t be regard-
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•A

A 0. sublunaticornis Zett. #  O. plebeius (Fall.) + O. ptebeius sibiricus (Ols.)

Fig. 3 . The d is tribu tion  of Ochrops S z il. in th e  P alaearctic  Region.

ed as  fully explained. However the  d isjunc tion  of the  a re a  of Glaucops S z i l .  
a n d  Ochrops S z i l .  ind icates preglacial origin of the  tax a  u n d e r d iscussion .

The above review show s that:
1. There existed two evolutionary rad ia tion  cen tres  of the  plesiom orphic 

form s of the  tribe Lepidoselagini: in G ondw analand  an d  in L aurasia.
2. The occu rrence  of th ese  p lesiom orphic  form s in  th e  N orthern  H em i

sp h e re  is associa ted  predom inan tly  w ith refuge a re a s  w ith a  stab le, ra th e r  
tem p era te  an d  w arm  clim ate.
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STRESZCZENIE

[Tytuł: Form y reliktow e Lepidoselagini (Diptera: Tabanidae) w Regionie Ho- 
larktycznym ]

W yodrębnienie w obrębie podrodziny Tabaninae  p lem ienia Lepidoselagini 
pozwoliło n a  weryfikację koncepcji dotyczących ewolucji i rozm ieszczenia form  
plezjóm orficznych. W ysunięto koncepcję dw óch centrów  ewolucji: gondw a- 
skiego i laurazjatyckiego przeciw ko koncepcji m onocen trycznej, k tó ra  wiąże 
rozwój i w ystępow anie g rupy z pó łku lą  południow ą. W H olarktyce w ystępuje 
9 rodzajów  Lepidoselagini z 26 g a tu n k am i, głównie w refugiach fauny  leśnej. 
Rozm ieszczenie dysjunk tyw ne rodzajów  Glaucops S z i l .  i Ochrops S z i l .  w sk a
zuje n a  w ystępow anie p lem ienia Lepidoselagini n a  pokuli północnej w okresie 
przedlodowcowym .
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