
Contents

Preface .............................................................................................................................................
Explanation to  V olum e 1 ............................................................................................................

1 G e n e ra l c o n s id e ra t io n s  o n  b io g e o g ra p h y , z o o g e o g ra p h y  a n d  f r e s h w a te r  
z o o g e o g ra p h y  ...........................................................................................................................
1.1 Subject and branches o f  z o o g e o g ra p h y .......................................................................
1.2 C onnections o f  zoogeography with o th er s c i e n c e s ................................................

1.2.1 System atics ............................................................................................................
1.2.2 P a la e o n to lo g y ........................................................................................................
1.2.3 Palaeogeography .................................................................................................
1.2.4 E c o l o g y ...................................................................................................................

1.3 Fundam entals in historical zoogeography ...............................................................
1.3.1 G eographical bases o f  speciation ...................................................................
1.3.2 B a r r i e r s ...................................................................................................................
1.3.3 D ispersal ................................................................................................................
1.3.4 C entres o f  origin o r  o f  d i s p e r s a l .......................................................................
1.3.5 V icariism , sym patry and  disjunctions ............................................................

1.4 R ecent biogeographical s c h o o l s ..................................................................................
1.4.1 Classical o r  dispersalist b io g e o g r a p h y ............................................................
1.4.2 H E N N IG ’s a n d  B R U N D IN ’s c la d is t ic b io g c o g ra p h y ..............................
1.4.3 C R O IZ A T ’s panbiogeography .......................................................................
1.4.4 V icariance biogeography ..................................................................................
1.4.5 Ecological s c h o o l s .................................................................................................
1.4.6 T he necessity o f  a m odern  s y n th e s is ................................................................

1.5 Main biogeographical fea tu res o f  the freshw ater f a u n a .........................................
1.5.1 O rigin and definition o f  freshw ater a n i m a l s ................................................
1.5.2 T ypes o f  d istribution  p a tte rn s  am ong freshw ater a n i m a l s .......................
1.5.3 V icariance and dispersal o f freshw ater anim als .........................................

2  D is tr ib u t io n  a n d  d is p e rs a l  o f  f r e s h w a te r  f ish e s  ....................................................

2.1 B iogeographical significance o f  freshw ater fishes ................................................
2.2 C ategories o f freshw ater f i s h e s ......................................................................................
2.3 Prim ary freshw ater fishes .............................................................................................

2.3.1 D istribution o f  prim ary  freshw ater fishes ....................................................
2.3.2 D ispersal history o f  p rim ary freshw ater f i s h e s .............................................

2.4 Secondary freshw ater f i s h e s .........................................................................................
2.4.1 D istribution o f  secondary  freshw ater f i s h e s ................................................
2.4.2 D ispersal history o f  secondary  freshw ater f i s h e s .........................................

2.5 Peripheral and vicarious freshw ater f i s h e s ...............................................................
2.5.1 D istribution o f  peripheral and vicarious freshw ater f i s h e s ......................
2 .5 .2  G enera l conclusions on the biogeography and dispersal h istory  of 

peripheral and vicarious freshw ater f i s h e s ....................................................

3 D is tr ib u t io n  a n d  d is p e rsa l o f  f r e s h w a te r  h ig h e r  C r u s t a c e a ..............................

3.1 F reshw ater D e c a p o d a ..................................................................................................
3.1.1 Prim ary freshw ater D e c a p o d a ........................................................................

10
10

11

11
13
13
15
17
18
19
19
21
23
25
27
29
29
31
33
35
37
37
41
41
42
45

48

48
49
55
55

157
170
170
182
186
186

2 1 2

219

219
219



3 .1 .2  Secondary  freshw ater D ecapoda: tru e  freshw ater c r a b s ........................... 223
3 .1 .3  P eripheral freshw ater D e c a p o d a ........................................................................ 236
3 .1 .4  P robable dispersal history of freshw ater D ecapoda ..................................  245

3.1.4.1 P rim ary  freshw ater division D ecapoda .......................................... 245
3 .1 .4 .2  F reshw ater c rabs ...................................................................................  247
3.1 .4 .3  P eripheral freshw ater D ecapoda .....................................................  249

3.2 F reshw ater P e r a c a r id a .....................................................................................................  251
3.2.1 O rd e r M ysidacca ..................................................................................................  253
3 .2 .2  O rd e r C u m a c e a ...................................................................................................... 254
3 .2 .3  O rd e r T a n a id a c e a ..................................................................................................  255
3 .2 .4  O rd e r I s o p o d a .......................................................................................................... 255
3 .2 .5  O rd e r A m p h ip o d a ..................................................................................................  268
3 .2 .6  O rd e r T herm osbaenacea  ...................................................................................  286
3.2.7 O rd e r Spclacogryphacca ...................................................................................  288
3.2.8 D ispersal p rob lem s o f  freshw ater Peracarida .............................................  288

3.2.8.1 C on tinen ta l freshw ater P eracarida  .................................................  290
3 .2 .8 .2  P eripheral freshw ater P e r a c a r id a ........................................................... 292

3.3 Syncarida ...........................................................................................................................  295
3.3.1 D istribu tion  o f  recen t S y n c a r id a ........................................................................ 295
3 .3 .2  D ispersal h istory  o f  S y n c a r id a ............................................................................ 300

4  D is t r ib u t io n  a n d  d is p e rs a l  o f  f r e s h w a te r  m o l l u s c s .................................................  303

4.1 G enera l zoogeographical p rob lem s o f  freshw ater m o llu s c s .................................  303
4.2 P rim ary freshw ater m ussels .......................................................................................... 304

4.2.1 D istribu tion  o f  prim ary  freshw ater m u s s e l s .................................................  304
4 .2 .2  D ispersal p rob lem s o f  p rim ary freshw ater m u s se ls ......................................  318

4 .3  D istribu tion  and dispersal o f  secondary  and  periphera l freshw ater m ussels . 321
4.4 F reshw ater P ro s o b ra n c h ia .............................................................................................  325

4.4.1 D istribu tion  o f  con tinen tal freshw ater P ro s o b ra n c h ia ..............................  325
4.4.2 D ispersal p rob lem s o f  con tinen tal freshw ater P rosobranchia ...............  342
4 .4 .3  D istribu tion  and dispersal problem s o f  peripheral freshw ater 

P ro s o b ra n c h ia .......................................................................................................... 344
4.5 D istribution  and dispersal p rob lem s o f  freshw ater P u lm o n a ta ..........................  350

5 D is t r ib u t io n  a n d  d is p e r s a l  o f  s o m e  g ro u p s  o f  lo w e r  In v e r te b ra ta
a n d  o f  s o m e  c o m m e n s a l a n d  p a ra s it ic  C r u s t a c e a .......................................... 361

5.1 D istribu tion  and  dispersal o f  freshw ater s p o n g e s .....................................................  361
5.2 D istribution  and  dispersal o f  freshw ater triclad T urbcllaria  ..............................  364
5.3 D istribu tion  o f  freshw ater P o lychaeta and  A r c h ia n n c l id a ..................................  370
5.4 D istribu tion  and  dispersal o f  som e fam ilies o f  free-living O ligochae ta  . . . .  372
5.5 D istribu tion  and  dispersal o f  H irud inea (leeches) .................................................  376
5.6 B iogeography o f  som e groups o f  parasitic and  com m ensal w orm s and 

c ru s ta c e a n s ............................................................................................................................  381
5.6.1 G enera l b iogeographical p rob lem s o f  parasites and  com m ensals . . . 381
5 .6 .2  T em nocephalids and  S tr a i io d r i lu s ....................................................................  382
5.6 .3  B ranchiobdeliid  w orm s ....................................................................................... 385
5.6 .4  C opepoda and B ranchiura parasitic  on freshw ater fishes .......................  386
5.6 .5  G enera l conclusions abou t the b iogeography o f  parasitic  freshw ater 

anim als .....................................................................................................................  390



Contens 9

6 D is tr ib u t io n  a n d  d is p e r s a l  o f  s o m e  g ro u p s  o f  E n to m o s tr a c a ,  in h a b it in g  
m ain ly  te m p o ra r y  p o o l s ...................................................................................................... 391

6.1 G eneral b iogeographical fea tu res o f  E n tom ostraca  .............................................  391
6.2 A n o s t r a c a ............................................................................................................................  393

6.2.1 D istribution  o f  A n o s t r a c a ...................................................................................  393
6.2.2 D ispersal p rob lem s o f  A nostraca  ....................................................................  399

6.3 D istribution and  dispersal o f  C onchostraca ............................................................  404
6.4 C alanoid  C o p e p o d a .......................................................................................................... 406

6.4.1 G enera l b iogeographical and  ecological fea tu res  ......................................  406
6.4.2 P rim ary  freshw ater division C alanoida ......................................................... 406

6.4.2.1 D istribu tion  o f  p rim ary  freshw ater C a la n o id a ..............................  406
6.4 .2 .2  B iogeography and  dispersal history of prim ary freshw ater 

C a la n o i d a ..................................................................................................  410
6.4.3 V icarious and  periphera l freshw ater C a l a n o i d a .......................................... 412

7 D is tr ib u tio n  a n d  d is p e rs a l  h is to ry  o f  s o m e  g ro u p s  o f  a q u a t ic  in s e c ts  a n d
o f  w a te r  m i t e s ............................................................................................................................  414

7.1 P lecoptera ( s to n e f l ie s ) ...................................................................................................... 414
7.1.1 D istribution  o f  P le c o p te r a ...................................................................................  414
7.1.2 D ispersal h istory  o f  P lecoptera  ........................................................................ 434

7.2 T richoptera  ( c a d d is f l ie s ) ........................................................................................................438
7.2.1 D istribution  o f  T r i c h o p t e r a ...............................................................................  438
7.2.2 D ispersal h istory  o f  T r ic h o p te r a ........................................................................ 475

7.3 B lephariceridae (net-w inged m idges) ........................................................................ 482
7.4 H ydracarina (w ate r m i t e s ) ..............................................................................................  490

7.4.1 D istribu tion  o r  H y d ra c a r in a ...............................................................................  490
7.4.2 P robab le  dispersal h istory  o f  H y d ra c a r in a ..................................................... 497

8 C o m p a riso n  o f  th e  d is tr ib u t io n  o f  v a r io u s  l in e a g e s  o f  f r e s h w a te r
an im a ls  .......................................................................................................................................  499

8.1 Prim ary freshw ater (con tinen ta l) l i n e a g e s ................................................................  499
8.2 P eripheral a n d  secondary  freshw ater l i n e a g e s ......................................................... 511


