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Abstract: The study of mosquitoes {Diptera: Culicidae) was carried out in 2000 in Narew National Park 
(NPN), in two strictly protected areas under development and in the manor park at Kurowo. Mosquitoes 
were also collected indoors. A total of 21 species were registered (about 44.7% of the mosquito species in 
Poland or ca 58% of species recorded in lowland Poland). The species commonly or frequently recorded 
from lowland Poland make up the majority (86%) of the species recorded. 14% are species rarely found in 
Poland (Ochlerotatus euedes was recorded from all the study areas in NPN and constituted an essential com 
ponent of the mosquito community in spring; two other species, Cx. torrentium and Cx. territans, were cap
tured as wintering females). A great proportion (43%) of the species prefer bodies of water in open areas for 
their larvae to develop, whereas 28% of them have no special habitat preferences; their larvae develop either 
in bodies of water in woodland or in open areas. Only 19% were those preferring bodies of water in w ood
land and in brushwood. Two species had specific habitat requirements for development of their larvae; Oc. 
riparius and Coquillettidia richiardii. In late spring and in summer, Ae. cinereus, Oc. cantans and Oc. annulipes 
were the most abundant species recorded in nature while malaria mosquitoes (Anopheles maculipennis) were 
the most numerous in buildings. Culex pipiens was clearly dominant among wintering mosquitoes. In sum 
mer, no mass occurrence of the flood species Ae. vexans and Oc. sticticus was recorded. The mosquitoes of 
N PN  included nine species from among ten potentially effective vectors of human diseases in Poland. Four 
of these species belong to the most abundant mosquitoes in this area.
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INTRODUCTION

All over E urope, m arsh  h ab ita ts  are g rad u a lly  d isap p earin g  as a resu lt of h u m a n  
activ ities (m ain ly  soil d ra in ag e  practises). A t p resen t, how ever, m ore an d  m o re  w e t
lan d s  are  d esig n a ted  p ro tec ted  areas because they are refugia of m an y  rare  p la n t an d
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an im al species. W ell-p reserved  and  alm ost n a tu ra l m arsh lan d s  can still be fo u n d  in 
the easte rn  reg ions of Poland. These areas a re  the subject of co m p reh en siv e  research  
a im ed  at d e te rm in in g  the species com position  and  the s tru c tu re  of the flora a n d  fauna. 
R esults of the s tu d ies  w ill he lp  to develop  effective gu id e lin es  for p ro tec tio n  of these 
areas. The m arsh lan d  valley  of the river N arew  is one of the m ost va lu ab le  w e tlan d s  
in Poland. A large p a rt of the valley, s itu a ted  b e tw een  the v illages of S u raż  and  
R zędziany  an d  covering  7350 ha, is u n d e r pro tec tion  an d  k n ow n  as N arw iań sk i Park  
N aro d o w y  (N arew  N ational Park, N P N  in the text) (Figure). P hy tosocio log ists have

distigu ished  46 p lan t associations there, 
including  rushes and  aquatic  p lan ts  of 
exceptionally  h igh d iversity  (SOLON et al. 
1990). Yet desp ite  its va lue  to natu ra lists, 
the area is relatively poorly  k n ow n  in 
respect of the fauna, and  of inverteb rates 
in particu lar. A lthough  m osqu itoes are a 
typical com ponen t of the w e tland  fauna 
there are no data  on these insects from  
this area. M osquitoes are  also a very  im 
p o rtan t elem ent because, on the one 
hand , they  are the source of food for 
m any species of freshw ater and  terres
trial v erteb ra te  and  inverteb ra te  p reda-

Figure. Location of the Narew National Park in Po- to rs a n d ' o n  th e  o th e r ' s o m e  o f  th e m  a re  
land. vectors of h u m an  and  an im al diseases.

U p till n o w , investiga tions in to  the m osqu itoes of Po land  hav e  been  co n d u cted  
m ain ly  in fo rest hab ita ts. D ata on the fauna of n a tu ra l river valleys w ith  v ast g rassy  
h ab ita ts  are ra th e r  scarce.

The objective of the p resen t s tu d y  w as to ca ta logue the m osqu ito  species of N PN  
ag a inst a b a ck g ro u n d  of the fauna of the n e ig h b o u rin g  areas, and  to assess th e ir ep i
dem ic and  ep izoo tic  im pact.

STUDY AREA, MATERIALS AND METHODS

The p re sen t s tu d y  of the species com position  of m o sq u ito  com m unities w as carried  
o u t in N P N  in  2000 w ith in  the fram ew ork  of a la rger pro ject d esig n ed  to w o rk  o u t a 
p lan  for p ro tec tion  of the n a tu ra l resources of the N a rew  valley. The m ateria l w as 
collected at tw o  localities s itu a ted  in n a tu ra l hab ita ts: "Grobla p o d  K urow em " and  
"Rynki" (both are  to be strictly  p ro tec ted  areas) and  also  in the p a rk  ro u n d  the m an o r 
h o u se  at K urow o  (seat of N PN ) and  in the b u ild in g s of the m anor com plex.

"Grobla p o d  K urow em " covers 49.62 ha in the valley of the K urów ka, a left tribu tary  
of the N arew . M ost of the area is g iven over to forest associations and  sh rubs of the class 
Alnetea glutinosae -  Cnrici elongatae-Alnetuni and  Salicetum ipentandro-cinereae. There also 
are associations of the rushes Phragmitetum australis, Caricetum elatae, Glycerietum
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maximcie, Acoretum calami an d  an  association dom inated  by Calamagrostis stricata (KOLOS 

&  M a t o w i c k a  1992). The sam ples w ere taken both  in the forest and  in the grassland.
"Rynki" covers 280 ha in the N arew  valley, sou th -east of the v illage of U how o. It 

has been estab lish ed  in o rd e r to p ro tec t that p a rt of the N arew  valley  w hich  h arb o u rs  
a varie ty  of associa tions of ru shes, herbs and  sh rubs reflecting the n a tu ra l p lan t sys
tem s of m arsh y  valleys of large low land  rivers. A lder s tan d s a long the n o rth -easte rn  
edge of the  Rynki forest ran g e  are  one of the best p reserved  forests in N P N . Forest and  
sh ru b  associa tions of the classes Alnetea glutinosae: Carici elongatae-Alnetum, Salicetum  
pentandro-cinereae an d  Betulo-Salicetum repentis occupy ab o u t 50% of the area. N o n 
forest associa tions in c lu d e  Caricetum elatae, Caricetum appropinquatae, Caricetum gracilis, 
Phragmitetum communis, Acoretum calami, Sedo-Scleranthea and  Nardo-Callunetea ( K o l o s  

& M a t o w i c k a  1993). T here  w as one site in the forest and  one in the open  area.
The m an o r ho u se  at K urow o is s itu a ted  at a m ean d er of the K urów ka on the w est

ern  edge of the N arew  valley. It is su rro u n d ed  by an old p a rk  estab lished  at the b e 
g inn in g  of the 19th cen tu ry . T here  are  w e tlands to the no rth , east and  so u th  of the 
park . The h ab ita t co n d itions in  the p a rk  are very  good; the tree s tan d  com prises 35 
species of trees an d  29 species of sh ru b s (DEPTUŁA 1998) -  an d  the m icroclim ate  is d u e  
to close p ro x im ity  to w ater. Such cond itions are extrem ely  favou rab le  to m osquitoes, 
bo th  to the d ev e lo p m en t of la rvae  and  to the existence of im agines.

The scope of this p re lim in a ry  s tu d y  w as lim ited  to d e te rm in in g  the species com po
sition. S am pling  in the field w as p erfo rm ed  four times: in the m id d le  of June, July, 
A u g u st an d  S ep tem ber, in  the com m onest hab ita t types. Thus, the m ateria l does no t 
com prise  the early  sp rin g  fauna (snow -m elt m osquitoes). Som e of these m osqu itoes 
w ere  cap tu red  in  June, b u t the m ateria l is no t rep resen ta tive  en o u g h  to characterise  
early  sp rin g  m osq u ito  fauna.

A d u lt fem ales w ere  cap tu red  by baiting ; a m an  sitting  qu ie tly  acted  as bait. The 
m ateria l w as su p p lem en ted  w ith  tha t collected by  "stalking", a m ethod  em ployed  to 
catch  fem ales of species n o n -aggressive  to m an , and  m ales. M osquito  im agines w ere 
also collected a t places w h ere  these insects rest d u rin g  the day. In  Jan u ary  2001, m os
q u itoes w in te rin g  in the m an o r cellars an d  in  o ther bu ild in g s w ere  caugh t, too. M ore
over, larvae w ere  collected in the bod ies of w ater w ith in  N PN . The to tal m ateria l 
com prised  over 450 fem ales cap tu red  by  h u m an  bait (22 sam ples) an d  nearly  210 
specim ens collected  by o th e r m ethods. The m ateria l is ra th e r scarce d u e  to low  a b u n 
d an ce  of m o sq u ito es  in the field -  the m ean  sam ple  w as ca 50 in d iv id u a ls  p e r 30' in 
June  and  ca 35 in d iv id u a ls /s a m p le  in July. The sam ples taken  d u rin g  the next m on ths 
w ere  very  sm all (2-10 in d iv id u a ls  p er sam ple). The m ateria l w as w orked  o u t using  
the taxonom ic d iv is io n  of C u lic idae  after R e i n e r t  (2000).

RESULTS

A  total of 21 m o squ ito  species w as recorded  at the s tu d y  sites (Table). This n u m b er 
co rre sp o n d s  to ab o u t 44.7% of the m osqu ito  species in Poland  (or to ca 58% in com 
p a riso n  w ith  the n u m b er of species recorded  in low land  Po land  only).
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Table. Mosquito species caught in the Narew National Park, their abundance and ecological characteristics. 
Abundance: +++ very abundant in the field, ++ abundant, + not abundant, (I) -  recorded only inside 
buildings. Ecological characteristics (based on literature date): larvae developing in bodies of water: P -  in 
different habitats, W -  in forests, O -  in open areas, S -  in a specific habitat, i.e. peat bog; CP -  common, 
known as a plague species; CA -  common, often very abundant, CN -  common, usually not abundant, FA -  
frequently recorded, often abundant, FN -  frequently recorded, usually not abundant, R R  -  rarely recorded. 
The species are given according to the new classification of REINERT (2000).

Abundance Ecological characteristics

No Species

in Narew  
National 

Park
Habitat

requirements

Type of 
occurrence 
in Poland

1.

Anopltelini

Anopheles (An.) maculipennis ME1GEN, 1818 +++(1) O CA

2.

Aedini
Aedes (Aedes) cinereus M e i g e n , 1 8 1 8 +++ P CP

3. Ae. (Aedimorphus) vexans (M e i g e n , 18 3 0 ) + O CP
4. Oclderotatus (Ochlerotntus) annulipes (MEIGEN, 1 8 3 0 ) ++ P CA
5. Oc. (Och.) cantons (M e ig e n , 1 8 1 8 ) ++ W CA
6. Oc. (Och.) cataphylla ( D y a r ,  1 9 1 6 ) + O CP
7. Oc. (Och.) communis ( D e G e e r , 17 7 6 ) + P CP
8. Oc. (Och.) euedes (H . D . K ., 1 9 1 3 ) + O RR
9. Oc. (Och.) excrucians (WALKER, 1 8 5 6 ) + O CN

10. Oc. (Och.) flavescens (M u e l l e r , 17 6 4 ) + o FN
11. Oc. (Och.) intrudens ( D y a r , 1 9 1 9 ) + w FA
12. Oc. (Och.) leucomelas (M e i g e n , 1 8 04 ) + o FA
13. Oc. (Och.) punctor (K ir b y , 1 8 3 7 ) + p CP
14. Oc. (Och.) riparius (D y a r  &  K n a b , 1 9 0 7 ) + s FN
15. Oc. (Och.) sticticus (MEIGEN, 1 8 3 8 ) + w CP
16. Culex (Culex) pipiens L i n n a e u s , 17 5 8 +++(1) p CP
17. C.r. (Cx.) torrentium M a r t i n i , 192 5 +(I) o RR
18. Cx. (Neoculex) territans WALKER, 1 8 5 6 +(I) o RR
19. Culiseta (Culiseta) alaskaensis (L U D L O W , 1906 ) + w FN
20. C s. (Cs.) annulata (S C H R A N K , 1 7 7 6 ) +(D p CP
21 . Coquillettidia (Coquillettidia) richiardii (F ic a l b i , 1 8 8 9 ) + s FN

A large m ajority  of the species, i.e. 18 (86%) are those com m only  (57%) or fre
q u en tly  (29%) reco rded  from  low land  Poland. The rem ain ing  th ree (14%) are  species 
rare ly  found  in P o land  (Table). O ne of these, Ochlerotntus euedes (Ae. beklemishevi), w as 
reco rd ed  from  all the s tu d y  areas in N P N  and  co n stitu ted  an  essen tia l co m p o n en t of 
the m o sq u ito  co m m u n ity  in sp ring . The o ther tw o species, Cx. torrentium  an d  Cx. terri- 
tans, w ere  cap tu red  as w in te rin g  fem ales.

A g rea t p ro p o rtio n  (43%) of the species recorded  p refer bodies of w a te r  in open  
areas for the ir la rvae  to develop , w h ereas  28% of them  had  no  special h ab ita t 
preferences. The larvae of the la tter develop  in bod ies of w ate r s itu a ted  e ith er in 
w o o d lan d  or in o p en  areas. O nly  19% of the species w ere  those p re fe rrin g  b o d ies of 
w a te r  in w o o d lan d  an d  in b ru sh w o o d . Tw o species (nearly  10%) h ad  very  defin ite  
h ab ita t req u irem en ts  for the dev e lo p m en t of their larvae; Oc. riparins is a species 
typical of peatbogs (in N P N , it w as reco rded  only  from  the "Rynki" peatbog) and
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la rvae  of Cocjuillettidia richiardii d evelop  in the p o n d s  overg ro w n  w ith  aquatic  vascu lar 
p lan ts . The la rv ae  a ttach  to the aerial system s of the p lan ts  w ith  the ir resp ira to ry  
siphons.

In late sp r in g  an d  in sum m er, Ae. cinereus, Oc. cantans an d  Oc. annulipes w ere  the 
m ost a b u n d a n t species reco rded  from  this area. D uring  sp rin g  an d  su m m er, in b u ild 
ings, m alaria  m o squ itoes (Anopheles maculipennis) w ere  the m ost n u m ero u s , w hereas 
Culex pipiens clearly  d o m in a ted  am ong  w in te rin g  m osquitoes. In su m m er, no m ass 
occurrence of the flood species Ae. vexans and  Oc. sticticus w as recorded .

DISCUSSION

In na tu re , m o squ itoes occur from  early  sp rin g  to au tu m n . In la te  a u tu m n  or in w in 
ter, there  m ay  still be found  w in te rin g  fem ales or w in te rin g  larvae  of certa in  species. 
H ow ever, m o st m o squ ito  species w in te r as eggs. In this form  they  m ay  su rv ive  long 
p e rio d s  (even several years) un fav o u rab le  to the ir developm en t. The g ro w in g  season  
of 2000 w as such  an  un fav o u rab le  tim e. The d isastro u s d ro u g h t, a la rm in g  even  in 
early  sp rin g , g rew  prog ressively  w orse till the end  of the season. D ata from  N P N  
sho w  that d u r in g  the sp rin g  of 2000, the w ate r level in som e arm s of the  N arew  fell by 
over 0.5 m. The w a te r level read  from  the w ater-level ind ica to r on the K urów ka in 
M ay 2000 w as 40 cm  low er th an  th a t in M ay 1998. In the sp rin g  an d  a u tu m n  of 2000, 
the w a te r level kep t falling, and  reached the m in im u m  in O ctober. D ue to the d ro u g h t 
som e arm s of the N arew  d ried  up ; e.g. the w ater-level ind ica to r a t K ruszew o  read  a 
w a te r level be low  "0" from  June to the end  of the year. The w ater level in the N arew  
has been falling  for a few years, and  re latively  low  p recip ita tion  is one of the reasons 
for the sta te  of affairs. A las, there  are no earlier da ta  because w ate r-level ind ica to rs 
w ere  in sta lled  in the Park  only  in N ovem ber of 1997. N o d o u b t, the la test re ten tion  
reserv o ir a t S iem ianów ka is an o th er im p o rtan t factor affecting the cond itio n  of the 
h a b ita t of the N arew  valley. Such hydro-techn ical s tru c tu res  exert a particu la rly  
stro n g , m u ltip le , p e rm an en t and , u ltim ately , d estruc tive  im pact on the n a tu ra l hab ita t 
of riv e r va lleys (WIŚNIEWSKI 1998a), and  u n ifo rm iza tion  of o rig inally  d iv erse  terrestria l 
a n d  aquatic  h ab ita ts  is one of the signs of th a t (WIŚNIEWSKI 1998b). D ue to the fact tha t 
the w a te r level in the river keeps falling and  the am p litu d e  of the w ater-level fluc tua
tions defin ite ly  decreases m an y  low -curren t river beds becom e o verg row n . M arsh  
ecosystem s, v e ry  va luab le  na tu ra listica lly  and  typical of th is area, w h ich  are p e rio d i
cally  p a rtly  or com plete ly  in u n d a ted  and  w h ich  p ro v id e  hab ita ts  for the  deve lo p m en t 
of m an y  m o sq u ito  species g rad u a lly  d isappear.

Species fa irly  rare  in P oland  b u t recorded  from  N P N  in c luded  Ochlerotatus euedes 
(Ae. beklemishevi), Cx. torrentium  an d  Cx. territans. The first of these h ad  p rev iously  
b een  reco rd ed  only  from  the v icin ity  of W arsaw  and  from  K am pinos N ational Park  
n e a r W arsaw  (W EGNER in prep .). In E urope, this species has been  reco rd ed  on ly  from  
F in land , L ith u an ia  an d  the E uropean  p a rt of the form er Soviet U n ion  (SNOW  & 

R a m s d a l e  1999). The o ther tw o, Cx. torrentium  and  Cx. territans, do  n o t a ttack  peop le  
an d  genera lly  are reco rded  to be no t ab u n d an t. Cx. torrentium  is a species closely re
la ted  to Cx. pipiens L., its la rvae  develop  in the sam e habita ts: in sm all p o n d s , p u d d le s ,
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d itches, artificial con ta iners (SERVICE 1968) b u t also, un like Cx. pipiens, in tree holes 
(ONEYKA 1980 after BRADSHAW & HOLZAPFEL 1992). Cx. torrentium  a ttacks m ain ly  b ird s  
w hile  Cx. territans p re fe rs am phib ians.

The p re sen t s tu d y  w as a p re lim in ary  research, an d  conducted  in a season  u n fa 
v o u rab le  to m osquitoes. Officers an d  foresters of N arew  N ational P ark  say th a t the 
n u m b ers  of m osqu itoes in 2000 w ere u n u su a lly  low .T herefore the 21 species recorded  
in N P N  are ind ica tive  of g rea t w ealth  of the culicid fauna there, w hich  in tu rn  is ev i
dence  of h u g e  d iversity  of w e t habita ts. For the sake of com parison , d u rin g  rep ea ted  
s tu d ies  in B iałow ieża p rim eval forest (on both  sides of the Polish-B elarussian  bo rder) 
29 species w ere  reco rded  (SKIERSKA 1960; WEGNER 1999), and  in the M azov ian  L ow 
lan d s seven  researchers reco rded  37  species in the sp an  of 60 years (WEGNER 1982, 
WEGNER in prep .). O n this basis, one m ay h ypo thesize  th a t at least a few  m ore  m os
q u ito  species occur in N PN ; the m ost p robab le  ones are those reco rd ed  bo th  from  
B iałow ieża p rim eval forest and  from  the M azovian L ow lands, n am ely  Anopheles 
claviger, An. plumbeus, Ochlerotatus geniculcitus, Oc. diantaeus, Oc. cyprius, Oc. dorsalis, 
Culiseta morsitans, Cs. ochroptera and  Cs. fum ipennis. Since An. plinnbeus an d  Oc. genicu- 
latus are  tree-hole m o squ itoes w hose  larvae develop  in w ater-filled  holes in d ec id u o u s 
trees, these tw o species m ig h t be expected to live in old tree stands, e.g. in the m an o r 
p a rk  a t K urow o. H ow ever, ne ith er w as recorded  there because the su m m er d ro u g h t 
h ad  ru led  ou t form ation  of the ir b reed in g  places. D a h l  & BLACKMORE (2001), w hile  
ana ly sin g  factors lim iting  the occurrence of Oc. geniculatus, have s ta ted  th a t "d ro u g h t 
is p ro b ab ly  a g rea te r th rea t in central E urope th an  h ab ita t loss". N o d o u b t, it w as due  
to the d ro u g h t of 2000  th a t h igh  n u m b ers  of the sum m er p lague  species Ae. vexans and  
Oc. sticticus w ere  n o t recorded .

M oreover, the d ev e lo p m en t of the above-m entioned  species of the g en u s Culiseta, 
w hich  w in te r as larvae, largely  d ep en d s  on the tem p era tu re  an d  hydro log ica l con d i
tions d u rin g  a u tu m n  an d  w in ter. These species will p robab ly  be recorded  from  N P N  
d u rin g  years m ore favou rab le  to m osquitoes.

The species recorded  from  N P N  included  nine of ten, know n from  C en tra l E urope, 
po ten tia lly  effective vectors of parasitic  d iseases (m alaria) and  viral d iseases bo th  in 
m an  an d  an im als (SIN, W NV, TA H , INK) or only  in an im als (BAT, SSH, LED) 
(W e g n e r  2000); half of them  occur in h igh num bers. Since they  can p ro d u ce  m any 
gen era tio n s d u rin g  one season  they  are  know n  to breed , u n d e r favourab le  conditions, 
in to  p lag u e  num bers. A n. maculipennis is a w ell-know n vector of m alaria , Cx. pipiens, 
Ae. cinereus, Oc. cantans, Oc. punctor, Oc. sticticus, Ae. vexans, Culiseta annulata and Co- 
quillettidia richiardii are com peten t vectors of arboviruses. The first four species belong  
to the  m ost a b u n d a n t m osqu itoes in this area.

T he character of the landscape rad ically  influences the species com position  of the 
culicid  fauna. A t the sam e tim e, b asing  on the species com position  of m osqu ito  
com m unities, one m ay  characterize  the landscape (D ą b r o w s k a -P r o t  1979). 
A ccord ing  to this thesis m osqu itoes are perfect ind ica to rs of the degree  of 
en v iro n m en t transfo rm ation  in large areas, especially  w h en  w a te r re la tions change. 
The p h en o m en o n  of v a ry in g  p a ram ete rs  of a m osqu ito  co m m unity  concom itan t w ith  
hab ita t m odification  d u e  to p ro g ressin g  d ra in ag e  has been  being  observed  in
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K am pinos F o rest for 60 years (D ą b r o w s k a  & T a r w id  1954, WEGNER 1979, 1998). It 
w ou ld  therefo re  be g rea tly  desirab le  to m onito r the p a ram ete rs  of m osqu ito  
com m unities d ev e lo p in g  in the N arew  valley, an area w hich  has only  recently  been 
subjected  to a rad ical a lte ra tion  to the w ater regim e. It seem s tha t qualita tive  changes 
in the co m m u n itie s  are still re la tively  insignificant, and  this p ro b ab ly  suggests tha t the 
m odifica tion  of the h ab ita ts  in the valley  is reversible. F low ever, this can only be 
p ro v ed  b y  fu rth e r investigations.

CONCLUSIONS

1. The g rea t specific richness of the culicid fauna recorded  from  the s tu d y  area re
flects the  v e ry  g rea t d iv ersity  of w et h ab ita ts  in the N arew  valley.

2. This also p ro v es  tha t the n a tu ra l character of the w et h ab ita ts  of the N arew  valley 
has la rge ly  been  p reserved . The species reco rded  in N P N  are ind icative of g reat 
w ea lth  of the culicid  fauna there, w hich  in tu rn  is evidence of h u g e  d ivers ity  of w et 
hab ita ts.

3. S tud ies of the m osqu itoes of N P N  m erit con tinuation .
4. N ine  species of ten  in C en tral E urope are considered  to be po ten tia lly  effective 

vectors of h u m a n  an d  an im al d iseases; half of them  occur in h igh  num bers. T here
fore these insects m ay  have a considerab le  im pact on the hea lth  of w ild  an im als 
(especially  of b irds), on th a t of peop le  living near the Park  an d  tourists.

REFRENCES

B r a d s h a w  W.E.& H o l z a r f e l  Ch . M. 1992. Resource limitation, habitat segregation, and species interac
tions of british tree-hole mosquitoes in nature. Oecologia 90: 227 -  237.

D a h l  C. & B la C K M O R E  M. S. 2001. The distribution and status of Ochlerotntus geniculcitus (Olivier) in Feno- 
scandia. Eur. Mosquito Bull. 9: 12-6.

D ą b r o w s k a  E. & T a r w i d  K. 1954. Uwagi o występowaniu zespołów komarów leśnych w Puszczy Kampi
noskiej. Ekol. Pol. 2: 203-214.

D ą b r o w s k a - P r o t  E. 1979. Mosquitoes -  the components of aquatic and terrestial ecosystems. Pol. ecol. 
Stud. 5: 5-88.

D eptuła B.1998. Park w Kurowie. In: Trasa turystyczno -  przyrodnicza kajakiem wokół Kurowa, 
Narwiański Park Narodowy, Kurowo, 8 pp.

KOLOS A . & MATOWICKA B. 1992. Waloryzacja przyrodnicza projektowanego Rezerwatu Przyrody „Grobla 
pod Kurowem". Białystok. (Manuscript).

K O LO S a . & M A T O W IC K A  B. 1993. Waloryzacja przyrodnicza projektowanego rezerwatu przyrody „Rynki" 
w Narwiańskim Parku Narodowym. Białystok. (Manuscript).

O n y e k a  J.O.A. 1980. Studies on the ecology and biology of Culex pipicns L. and Culex torrentium Martini 
(Diptera: Culicidae) in Britain. Ph. D. Thesis, University of London (Imperial College of Science and 
Technology, Silwood Park), Ascot.

REINERT J.F. 2000. New classification for the composite genus Aedes (Diptera: Culicidae: Aedini), elevation of 
subgenus Ochlerotntus to generic rank, reclassification of the other subgenera, and notes on certain 
subgenera and species. J. Am. Mosquito Control Assoc. 16: 175-188.

SERVICE M .W . 1 9 6 8 . T h e  ta x o n o m y  a n d  b io lo g y  o f  t w o  s y m p a t r ic  s ib l in g  s p e c ie s  o f  Culex, C. pipiens and C.
torrentium  (Diptera , Culicidae). J. Zool. (Lond.) 156: 313-323.

SKIERSKA B. 1 9 6 0 . Badania nad fauną komarów w Białowieży. Acta parasitol. Pol. 8: 7 - 8 3 .

SNOW K. & RAMSDALE C. 1999. Distribution chart for European mosquitoes. Eur. Mosquito Bull. 3: 14-31.

http://rcin.org.pl



6 4 E. W egner

S O L O N  B a r t o s z u k  H. & K ł o s z e w s k a  E. 1990. Roślinność rzeczywista doliny Narwi w granicach 
Narwiańskiego Parku Krajobrazowego. Nauka i Praktyka 1: 197-237.

WEGNER E. 1979. Changes in the structure of mosquito communities (Culicidae, Diptera) in Kampinos Forest 
for 40 years. Memorabilia zool. 30: 131-144.

WEGNER E. 1982.. Mosquitoes (Diptera, Culicidae) of Warsaw and Mazovia. Memorabilia zool. 36: 201-216.
WEGNER E. 1998. Long-term study on mosquito (Culicidae) communities in Kampinos Forest near Warsaw. 

In: Fourth International Congress of Dipterology, Abstracts volume, 6 - 1 3  September 1998, 241-242. 
Keble College, Oxford.

WEGNER E. 1999. Komary (Diptera, Culicidae) Puszczy Białowieskiej. Parki nar. i Rez. przyr. 18 (1): 69-74.
WEGNER E. 2000. Czynniki warunkujące efektywność komarów (Diptera: Culicidae) jako przenosicieli cho

rób. In: BUCZEK A. & BŁASZAK Cz. (eds), Stawonogi pasożytnicze i alergogenne, 115-124. KGM, Lublin.
WIŚNIEWSKI R. J. 1998a. Rzeki. In: DOBROWOLSKI K. A. & LEWANDOWSKI K. (eds). Ochrona środowisk w od

nych i błotnych w Polsce. Oficyna Wyd. IE PAN: 39-73.
WIŚNIEWSKI R. J. 1998b. Zbiorniki zaporowe. In: DOBROWOLSKI K. A. & LEWANDOWSKI K. (eds), Ochrona 

środowisk wodnych i błotnych w Polsce, 77-90. Oficyna Wyd. IE PAN, Warszawa.

STRESZCZENIE

[Tytuł: W stępne b ad an ia  k o m aró w  (Diptera: Culicidae) N arw iań sk ieg o  P arku  
N arodow ego]

B adania nad  fauną kom arów  N arw iań sk ieg o  Parku  N arodow ego  p ro w a d z o n o  w  
okresie  późnej w iosny, lata i jesieni roku  2000 w ram ach o p raco w y w an ia  p lan u  
och rony  N PN . M ateria ł zb ierano  w  d w ó ch  pro jek tow anych  rezerw atach: „G robla  pod  
K urow em " i „R ynki", w  parku  otaczającym  pałac w  K urow ie, gdz ie  m ieści się 
siedziba  dyrekcji N P N  oraz w  p iw n icach  pałacow ych i innych zab u d o w an iach  na 
teren ie  park u . W zbio rn ikach  w o d n y ch  w  okresie jesieni łow iono  też larw y. 
S tw ierdzono  w y stęp o w an ie  21 g a tu n k ó w  kom arów . Liczba ta stan o w i około  45% 
g a tu n k ó w  znanych  z te renu  naszego  kraju lub ok. 57% gatu n k ó w  n o to w an y ch  na 
N iżu  Polski (Tabela).

W iększość g a tu n k ó w  -  18 (86%) są to ga tunk i pospolicie (57%) lub  często  (29%) 
sp o ty k an e  na n iżu  Polski. P ozostałe  trzy , stanow iące 14%, należą do  rzadzie j u nas 
sp o ty k an y ch  -  Ochlerotatus euedes (Ae. beklemishevi) w  Polsce n o to w an y  był do tychczas 
ty lko w  okolicach W arszaw y i w  P u szczy  K am pinoskiej. W E uropie  w y k azy w an y  był 
ty lko z F inlandii, L itw y i europejskiej części byłego ZSRR. N a teren ie  N P N  sp o ty k an y  
był na w szystk ich  s tanow iskach  i s tan o w ił isto tny  sk ładn ik  zespo łu  k o m aró w  w io 
sennych . P ozostałe  d w a  g a tunk i -  Cx. torrentium  i Cx. territans -  zosta ły  z łow ione jako 
zim ujące sam ice. N ie a takują  one lu d z i (p ierw szy  atakuje głów nie p tak i, d ru g i p refe
ruje płazy) i zazw yczaj n o to w an e  byw ają  w  niew ielkich liczebnościach.

A naliza  preferencji s ied liskow ych  larw  w ystępu jących  tu g a tu n k ó w  w ykazała , że 
d u ży  ich o dsetek  (43%) p referu je  zb io rn ik i w o d n e  położone w terenach  o tw artych , a 
ty lko 19% g a tu n k ó w  w ybiera  zb io rn ik i po łożone w lasach i zaroślach. 28% gatu n k ó w  
nie m a szczególnych  preferencji w  o d n iesien iu  do środow iska i ich la rw y  rozw ijają się 
w  zb io rn ikach  za ró w n o  leśnych jak  i z lokalizow anych  w terenach  o tw arty ch , czy 
przejściow ych. D w a gatu n k i n a rw iań sk ie  m ają bardzo  określone w y m ag an ia  sied li
skow e dotyczące m iejsca rozw oju  la rw  -  Oc. riparius jest ga tu n k iem  ty p o w y m  dla 
to rfow isk  (w N P N  n o to w an y  był ty lko  na to rfow isku  „R ynki"), a la rw y  Coquillettidia
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richiardii rozw ijają się w  zb io rn ikach  zarośn ię tych  w o d n ą  roślinnością  naczyn iow ą. 
Podłączają się one syfonam i oddech o w y m i do  sy s tem u  p o w ie trznego  tych roślin.

W okresie  późnej w iosny  i lata najliczniej na tym  teren ie  w ystępow ały : Ae. cinereus, 
Oc. cantans i Oc. annulipes. W iosną i latem  w  pom ieszczen iach  najliczniejsze były w i
dliszki m alaryczne  (Anopheles maculipennis), a w śró d  kom arów  zim ujących  zd ecy d o 
w anie  p rzew aża ł Culex pipiens. W  okresie lata n ie o b serw o w an o  m asow ego  w y s tą p ie 
nia letn ich  g a tu n k ó w  plagow ych : kom ara  rennego  -  Ac. vexans i Oc. sticticus.

W śród g a tu n k ó w  stw ie rd zo n y ch  na teren ie N P N  w ystępu je  9 g a tu n k ó w , za licza
nych  do  dziesięciu  w ystępu jących  w Polsce po tencjaln ie  najskuteczniejszych  w ek to 
rów  chorób  ludzi: A n. maculipennis (p rzenosi za ro d źca  m alarii) o raz  Cx. pipiens, Ae. 
cinereus, Oc. cantans, Oc. punctor, Oc. sticticus, Ae. vexans, Culiseta annulata o raz  Cocjuil- 
lettidia richiardii (w naszy m  klim acie p rzen o szą  w iru sy  p a to g en n e  dla ludzi: T ahyna, 
S indbis, W est Nile). C ztery  p ie rw sze  gatunk i k o m aró w  należą do  najliczniej na tym  
teren ie  w ystępu jących .

C h arak te r k ra job razu  w  sposób  zasadn iczy  w p ły w a  na sk ład  g a tu n k o w y  fauny  Cu
licidae, a p o p rzez  sk ład  g a tu n k o w y  zespo łów  k o m aró w  m ożna ch arak te ry zo w ać  k ra 
jobraz. Z g o d n ie  z tą tezą kom ary  nadają  się do sk o n a le  do oceny s topn ia  p rzek sz ta łce 
nia ś ro d o w isk a  na du ży ch  obszarach  zw łaszcza  p rzy  zm ieniających się s to su n k ach  
w od n y ch . Z a tem  ze w szech  m iar p o żąd an e  by łoby  m on ito ro w an ie  p a ram e tró w  ze
spo łów  k o m aró w  form ujących się na teren ie  D oliny N arw i, k tóra  dop iero  od n ie d a w 
na p o d lega  istotnej zm ian ie  reżym u  w odnego . W ydaje się, że zm iany  jakościow e w 
tych zespo łach  są s to su n k o w o  jeszcze n ieznaczne, co m ogłoby  sugerow ać, że o d 
kształcen ie  ś ro d o w isk a  do liny  jest odw racalne. Jednakże  konieczne są dalsze  b ad an ia  
aby to u d o k u m en to w ać .
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