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INTRODUCTION

In the last decade w e experienced  a real flood of in fo rm ation  on the invasions of 
alien species co n quering  new  territo ries an d  w ater basins. In ten tional an d  accidental 
in tro d u c tio n s, for instance by  b allast w ate r transpo rta tion , as w ell as the construction  
of canals jo in ing  fo rm erly  sep a ra ted  d ra in ag e  basins are responsib le  for range ex ten
sions of m an y  aquatic  species, causing  serious b iogeographical changes (i.a. 
J a ż d ż e w s k i  1980, D i C a s t r i  1989, M i l l s  et al. 1993, M a c I s a a c  et al. 2002). D etailed  
review s of recent range ex tensions of various hyd rob ion ts, especially  crustaceans, in 
E uropean  w a te rs  are p u b lish ed  by Bij D e  V a a t e  et al. (2002) an d  LEPPAKOSKI et al. 
(eds., 2002), w hereas the s itu a tio n  in Polish w aters is d iscussed  by  JAŻDŻEW SKI &  

K o n o p a c k a  (2000,2002) and  J a ż d ż e w s k i  et al. (2002).
A m ong  invasive taxa the m ost d iverse  and  active ap p eared  to be Pon to -C asp ian  

p eracarid  crustaceans, an d  especially  Amphipoda of the genera  Dikerogammarus, Obe- 
sogammarus an d  Pontogammarus (all Pontogammaridae) orig inally  inhab iting  low er 
courses of large rivers em p ty in g  to the Black Sea an d  C asp ian  Sea as w ell as their 
b rack ish  lagoons (C A R A U SU  et al. 1955, M ORDUKHAJ-BOLTOVSKOJ 1960, B i r s h t e j n  &
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R o m a n o v a  1968, M o r d u k h a j - B o l t o v s k o j  et n i 1969). Large tra n sp la n ta tio n  projects 
u n d e rta k e n  in fo rm er Soviet U nion in the period  1950-70 a im in g  at the  en rich m en t 
of fish food reso u rces , hav e  b ro u g h t large p o p u la tio n s  of P o n to -C asp ian  c rustaceans 
to m any  b as in s  to the  N o rth  and  W est; m any  species have  been  acc lim a tized  in new  
lakes an d  rivers ( G a s j u n a s  1968, KARPEVICH 1975, A r b a c i a u s k a s  2002) w h ereas  
artific ia l w a te r-w ay s , co n stru c ted  often  m uch  earlier, he lp ed  in the fu r th e r  species 
d isp ersa l.

In  2001 few  h ap h a z a rd  gam m arid  sam ples taken by the au th o r in the G reat 
M asu rian  Lakes area (north-eastern  Poland) revealed  to contain  Dikerognmmarus 
haemobaphes ( E i c h w a l d ,  1841). This discovery  has inclined the p resen t a u th o r to u n 
d ertake  in 2002 a m ore extensive sam pling  not only in the M asurian  Lakes system  but 
also a long  the w ate r-w ay  n a tu ra lly  connecting these lakes w ith  the V istula river sys
tem  from  w here the species could reach new  basins. Sam ples w ere  also taken from  the 
W ęgorapa river ou tflow ing  from  M am ry Lake an d  connecting it w ith  the Pregel river 
system .

METHOD

S am pling  w as perfo rm ed  quite  sim ply, using  a h an d  net, so in p rinc ip le  it w as 
m erely  a qualita tive  m ethod . H ow ever, except of th ree first sam ples, the sam pling  
tim e w as equal an d  am o u n ted  to 45 m in, so the sam ples are to som e ex ten t com para
ble. G am m arids w ere  p reserv ed  in 96% ethanol to enable further m itochondria l D N A - 
studies.

RESULTS

A ltogether in 2001-2002 sam pling  Dikerognmmarus haemobaphes w as found  in 5 
localities ou t of 7 checked lakes in the G reat M asurian  Lakes system  and  along  its 
m ost p robab le  rou te  from  the V istula system , nam ely in Pisa river (1 locality) an d  in 
N arew  riv er (2 localities) as well as in the W ęgorapa river -  a n o rth e rn  outflow  of the 
M am ry lake. All these new  localities of D. haemobaphes are listed below  a n d  p resen ted  
in F igure a long  w ith  som e localities of this species recorded  earlie r (in 1998) in the 
V istula river and  N arew -B u g  system .

1. D obskie lake at the Fulędzka beach; 16.08.2001, coarse d e tritu s  at the  shore; in 
com m on w ith  Gammarus lacustris G. O. S a r s .

2. Kisajno lake, at the eastern  shore of D ębow a G órka island; 19.08.2001, shallow  
littoral am ong  Phragmites; in com m on w ith  Gammarus lacustris.

3. Roś lake, near the village of Rybitw y, 5.08.2002, shallow  litto ra l am ong  Phrag
mites.

4. C anal jo in ing  the Śn iardw y lake w ith  Luknajno lake, a t the bridge; 11.09.2002, 
old stakes covered by Dreissena and  shallow  bottom  w ith  un ion id  shells.

5. M ikołajskie lake, a t the H ydrobiologicai Station of the form er Institu te of Ecology, 
PAS; 11.09.2002, coarse detritus and  dead  reed sticks; in com m on w ith. G. lacustris.
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6. W ęgorapa river, n ea r the village of P rynów ; 11.09.2002, Potamogeton m eadow .
7. Pisa river, in  the village of Jeże; 12.09.2002, bottom  of gravel and  Potamogeton 

m ead o w .
8. N a rew  river, in the  tow n  of N ow ogród; 12.09.2002, be tw een  subm erged  shore 

v ege ta tion ; in  com m on  w ith  Chaetogammarus ischnus (STEBBING) (very num erous), 
Gammarus fossarum  KOCH an d  G. varsoviensis JAŻDŻEWSKI.

9. N arew  river, in the tow n of Różan; 12.09.2002, betw een subm erged  shore v egeta
tion a n d  on the s take  w ith  Dreissena; in com m on w ith  Gammarus varsoviensis and  Cheli- 
corophium curvispinum  (G. O. S ars).
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Figure. D istribu tion  of Dikerogammarus haemobaphes in no rth -eastern  Poland: 1 -  im m i
gration  rou te , 2 -  new  localities in M asurian  Lakes and  N arew  river system  (2001- 
2002), 3 -  o lder localities (1998-2000), V.L. -  V istula Lagoon, C.L. -  C uron ian  Lagoon.

S am pling  in 2002 in the G reat M asurian  Lakes area revealed  that D. haemobaphes 
occurs th ere  ra th e r  com m only , som etim es in m ixed popu la tio n s w ith  native Gammarus 
lacustris. A b u n d an ce  of D. haemobaphes, except in the sta tion  of the canal betw een
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Ś niardw y and  Ł uknajno lake, w as usually  low; in the above-m en tioned  rich  sam ple 
there  w ere  som e g rav id  fem ales am ong m ostly  su b ad u lt specim ens -  m ost p robab ly  
the second, a u tu m n  generation . In all ru n n in g  w a te r stations, in W ęgorapa, Pisa and  
N arew  rivers the ab u n d an ce  of D. haemobaphes w as also low , d esp ite  this species is 
often  recognized  as a rheoph ilous gam m arid .

DISCUSSION

M asu rian  Lakes are  connected w ith  the V istula system  th ro u g h  the Pisa river, an  
affluent of N arew  river. N arew -B u g  basin, the largest p a rt of V istu la 's  d ra in ag e  sy s
tem, is connected  by  the B u g -P ry p e t' (Królewski) canal w ith  the D n ieper riv e r system  
via the affluen t of P rip e t' river and  this rou te  has been  com m only  accepted  as a m ain  
invasion  co rrido r of several Ponto-C aspian  am p h ip o d s reaching  th is w ay  th e  Baltic 
Sea d ra in ag e  system  (JAŻDŻEWSKI 1980, Bij DE V a a t e  et al. 2002, J a ż d ż e w s k i  &  

K o n o p a c k a  2002).
The d is trib u tio n  of new  localities of Dikerogammarus haemobaphes (Fig. 1) is ra th e r 

scattered , reach ing  to the no rth  the Pregel river system  (W ęgorapa river); one can 
su p p o se  tha t this g am m arid  is no t a qu ite  recent new com er -  it cou ld  occur in  G reat 
M asurian  Lakes a lread y  for several years. W e have no d a ta  w ith  reliable g am m arid  
d e te rm ina tions in  m ateria ls collected in this region since the 1970s.

The p rob lem  of D. haemobaphes invasion  in Polish w aters has been  d iscussed  re 
cently  by  K o n o p a c k a  (1998) and  J a ż d ż e w s k i  &  K o n o p a c k a  (2000, 2002), w h ereas  its 
pen e tra tio n  fa rth er to the w est has been  sum m arized  by  Bij DE V a a t e  et al. (2002). 
A lready  M ORDUKHAJ-BOLTOVSKOJ (1964) p red ic ted  th a t D. haemobaphes w ill soon  p e n e 
trate o ther d ra in ag e  system s from  the Ponto-C asp ian  basin. N oted  in the D anube riv e r 
in the 1950s as far u p stream  as som e 1700 km  from  its m o u th  ( S t r a s k r a b a  1962) D. 
haemobaphes en tered  the R hine d ra inage  system  in the 1990s th ro u g h  the recently  re 
opened  D an u b e-M ain  canal, reaching  the N orth  Sea basin  (SCHLEUTER et al. 1994, 
N E SE M A N N  et al. 1995) th ro u g h  the so-called so u th ern  co rrido r (Blj DE V A A T E  et al. 
2002). The species has been  d iscovered  in Poland in low er V istu la in 1997 
( K o n o p a c k a  1998) an d  soon it ap p eared  th a t the species is a d o m in a n t g am m arid  in  
n early  w hole  V istu la, even  farther u p stream  th an  the San river m o u th  (JAŻDŻEW SKI &c 

K o n o p a c k a  2000, 2002, J a ż d ż e w s k i  et al. 2002). O ur sam pling  in  1998 p ro v ed  th a t D. 
haemobaphes occurs also in the Bug river (Fig. 1), thus ind icating  its im m igra tion  ro u te  
to the V istula river from  the D nieper system  (via P rip e t'-B u g  canal), an d  then a lso  in  
N otec river (JAŻDŻEWSKI &  K O N O PA C K A  2002). Finally this species ap p ea red  a lso  in  
low er O d er (G R U SZK A  2000, M ULLER et al. 2001, JAŻDŻEWSKI et al. 2002). This ro u te  is 
called central co rrid o r by  Blj DE V A A T E et al. (2002).

The p en e tra tio n  of D. haemobaphes far upstream  the V istula (now  n early  to C racow ) 
from  its obvious „en tering  gates" (N arew -B ug  m ou th  to the V istu la), an d  now  u p 
stream  N arew  an d  Pisa rivers as far as to the G reat M asurian  Lakes, show s its v e ry  
h igh  ecological po tency . It is w o rth  to rem em ber th a t am ong  nativ e  gam m arid s w e  
have a few  species occurring  bo th  in rivers and  lakes -  the on ly  exam ple  co u ld  b e  
Gammarus pulex (L.), w hich  is, how ever, very  rare  in s tag n an t w aters.
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D. hnemobaphes d id  no t belong to the g ro u p  of several P onto-C aspian  crustaceans 
in tro d u ced  in Soviet tim es to L ithuan ian  w aters of the N em an  (N em unas) river sys
tem  an d  then to the C u ro n ian  L agoon (G A SjU N A S 1968, A r b a c i a u s k a s  2002). T herefore 
its ap p earan ce  in W ęgorapa river, the affluent of Pregel river canno t be the resu lt of its 
u p s tre a m  m ig ra tion , first from  C u ro n ian  Lagoon and  then  th ro u g h  the V istula Lagoon 
to the Pregel. It is w o rth  to rem em ber th a t recent s tud ies of gam m arid s  in the V istula 
L agoon (ow n u n p u b l. observations) has show n  that D . haemobaphes occurs only  in  the 
w este rn m o st p a r t  of the V istu la Lagoon, ev iden tly  en tering  th is lagoon th ro u g h  the 
N o g a t branch.

A ltho u g h  D. haemobaphes cou ld  theoretically  reach N em an  river th ro u g h  the old 
O gińsk i canal jo in ing  N em an  and  P ry p e t' system , there are no data  on its occurrence 
in N em an  river (ARBA C IA U SK A S 2002) and  there is an  in form ation  th a t O giński canal 
does no t exist an y  m ore  (B ij DE V a a t e  et al. 2002). The lack of D . haemobaphes in the 
N em an  river im plies also th a t it cou ld  no t m igrate  to the N arew  river via the A u g u s
tow sk i canal jo in ing  N em an  river an d  N arew  river th ro u g h  the Biebrza river.

A t the m o m en t D. haemobaphes co-occurs w ith  som e native species; one shou ld  bear 
in  m ind , how ever, th a t ra th e r eu ryoecious Ponto-C aspian  am p h ip o d s  dep le te  quickly  
n a tiv e  g am m arid  p o p u la tio n s  w h en  conquering  new  basins ( D e r m o t t  et al. 1998, D i c k  

&  P l a t v o e t  2000, V a n  d e r  V e l d e  et al. 2000). T herefore the m o n ito ring  of gam m arid  
p o p u la tio n s  in o u r w aters  is of u tm o st in terest for ecologists and  b iogeographers.

It is w o rth  w h ile  to com m ent new  localities of som e co-occurring  am p h ip o d  sp e 
cies. Both Gammarns fossarum  an d  G . varsoviensis w ere a lread y  no ted  in the N arew  
river system  ( J a ż d ż e w s k i  1975, JAŻDŻEWSKI &  K o n o p a c k a  1995). The new  localities of 
Chaetogammarus ischnus in  N arew  n ear N o w ogród  and  of Chelicorophium curvispinum  
in  this river n ea r R óżan  are  their m ost u p stream  situa ted  sites of occurrence in this 
river. These tw o  a m p h ip o d s  are also Pon to-C asp ian  invaders, k n ow n  in Polish  w aters 
a lready  from  the beg in n in g  of the 20th cen tu ry  (KULMATYCKI 1930, JAROCKI &  

D e m i a n o w i c z  1931, JAŻDŻEWSKI 1980). H ow ever, they w ere  h itherto  recorded  in 
N arew  river on ly  below  its confluence w ith  Bug river (JAŻDŻEWSKI &  K O N O PA C K A  

1995).
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STRESZCZENIE

[Tytuł: Inw azyjny  ponto-kaspijsk i o bunóg  -  Dikerogammarus haemobaphes ( E i c h w a l d ,  

1841 -  o p anow uje  W ielkie Jeziora M azursk ie  w  północno-w schodniej Polsce]

Ponto-kasp ijsk i kiełż Dikerogammarus haemobaphes (C rustacea, A m phipoda), k tóry 
sto su n k o w o  n ied aw n o  do tarł do  W isły p o p rzez  jej połączenie  z dorzeczem  D n iep ru  
kanałem  B ug-P rypeć  (Królewski), a następn ie  do  O dry  p rzez  K anał B ydgoski i N oteć 
( K o n o p a c k a  1998, J a ż d ż e w s k i  &  K o n o p a c k a  2002) pojaw ił się obecnie w  w o d ach  
kilku jezior z kom pleksu  W ielkich Jezior M azursk ich  (D obskie, Kisajno, M ikołajskie, 
Sn iardw y, Roś). O becność tego ga tu n k u  s tw ie rd zo n o  rów nież  w kilku stanow iskach  
w  rzekach  Pisie i N arw i, a w ięc w  system ie rzecznym  łączącym  Jeziora M azursk ie  z 
W isłą, a także  w  rzece W ęgorapie w ypływ ającej z jez. M am ry na północ i w padającej 
do  Pregoły.

D. haemobaphes w  kilku jeziorach w sp ó łw y stęp o w ał z z rodz im ym  Gammarus lacu- 
stris, a w  rzekach  -  z rodzim ym i gatu n k am i G. fossarum  i G. varsoviensis o raz  z w cze
śniejszym i, ponto-caspijskim i im igran tam i -  Chaetogammarus ischnus i Chelicorophium 
curvispinum.

P rzed y sk u to w an o  drog i m igracji D. haemobaphes w  w odach  E uropy.
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