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A bstract. In 1976-1984 entom ofaunistic studies were carried out in linden-oak-hornbeam  forests 
(Tilio-Carpinetum) and therm ophilous oak forests (Potentillo albae-Quercetum) on the M azovian Lowland. 
The h ab ita ts  were exam ined with regard to  species com positon, phenology, abundance, and com m unity 
struc tu re  of neuropterans. M oreover the m aterial was subject to zoogeographical and ecological analysis.

IN T R O D U C T IO N

Fertile linden-oak-hornbeam  forests and therm ophilous oak forests covered in 
the past vast area of the M azovian Lowland. Presently they have been limited to 
small enclaves am idst ploughlands and pine forests. The aim of the present work was 
to study the fauna of Neuropteroidea in some preserved plots of these habitats with 
respect to its num ber of species, phenology, abundance, com m unity structure, and 
ecological requirements.

The paper is a successive work dealing with neuropterans of the M azovian 
Lowland. The former studies ( C z e c h o w s k a  1981, 1986) concerned neuropterans of 
the W arsaw  urban greens spreading in habitats of potential linden-oak-hornbeam  
forest (Tdio-Carpinetum).

T IM E  A N D  AREAS O F  ST U D IES

Sampling was carried out in four linden-oak-hornbeam  forests and three 
therm ophilous oak forests in 1976-1984. The exam ination period of particular 
forests totalled two years, only in exceptional cases it was shortened to one year or 
prolonged to three years (Radziejowice).
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96 W. C zechowska 

Linden-oak-hornbeam forests

1. D ębina reserve (1980-1981). The forest spread near the locality of Klembów. 
An oak-hornbeam  three stand. A peculiar trait of the tree stand layer was alm ost 
a com plete absence of lindens. A part from patches of a typical linden-oak-hornbeam  
forest there also occurred in places (in land hollows) plots of a low (humid) 
linden-oak-hornbeam  forest (Tilio-Carpinetum stachyetosum).

2. C yganka reserve (1979-1980). Located on the area of the K am pinoski 
N ational Park near the locality of Truskaw. A small plot of a linden-oak-hornbeam  
forest surrounded with pine forests. An oak-hornbeam  tree stand with a slight 
adm ixture of birches, elms, and lindens. The studied site bordered on the north  on 
a m arshy land depression, grown with a small transition bog.

3. M odrzewina reserve (1981-1982). The forest situated near the locality of Belsk 
Duży. A linden-oak-hornbeam  tree stand with an adm ixture of larches (Larix 
polonica), their huge specimens towering over the other trees.

4. Radziejowice (1976-1978). A forest complex within the Jak torow ska Forest 
near the locality of Radziejowice. Apart from plots of plant com position typical of 
a linden-oak-hornbeam  forest, the studied forest also included patches of tree stand 
with an adm ixture of pine trees. The examined site was located about 250 m from the 
river bed of a small rivulet P isia-G ągolina, separated from it by a narrow  strip  of 
a low humid linden-oak-hornbeam  forest.

Thermophilous oak forests

1. King Jan III Sobieski reserve (1980-1981). The small plot of an oak forest 
located on W arsaw  suburbs in the locality of M arysin Wawerski. The tree stand was 
com posed mainly of oaks and individual lindens and hornbeam s.

2. Bolesław Hryniewiecki reserve (1983-1984). The plot of an oak forest in 
Podkow a Leśna. The oak tree stand with an adm ixture of pine trees.

3. Radziejowice (1984). The well preserved plot of an oak forest within the 
Jaktorow ska Forest near the locality of Radziejowice. The oak tree stand with 
a slight adm ixture of birches, lindens, hornbeam s, and pine trees.

A d e ta i le d  g e o b o ta n ic a l  d e s c r ip t io n  o f  th e  e x a m in e d  fo re s ts  is  s u p p l ie d  in  th e  
in t r o d u c t o r y  p a p e r  (K o t o w s k a , N o w a k o w s k i 1989).

M E T H O D S A N D  M A TERIA L

The m ain sam pling m ethod were M oericke yellow pan traps ( M o e r ic k e  1950) 
hung in the canopy layer. M oreover, supplem entary sampling m ethods were also 
applied, such as shaking of tree branches and net-sweeping in the herb layer 
(B a ń k o w s k a , G a r b a r c z y k  1989).
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The M oericke traps were hung, according to the species com position of the three 
stand, on lindens (Tilia cordata), hornbeam s (Carpinus betulus), oaks (Quercus sp.), 
elms (Ulmus sp.), and pine trees (Pinus silvestris). In particular forests usually 9 traps 
were hung, three at each of the three previously appointed tree species; only in the 
C yganka and B. Hryniewiecki reserves the traps were placed on trees of four species. 
The m aterial assigned for analyses came from two traps from every tree species. 
Sam pling was performed since April till Novem ber. In 1976-1980 the traps were 
em ptied every five and ten days; later on —  every seven days. A to tal of 4419 
imagines of Neuropteroidea was trapped; 3511 in the linden-oak-hornbeam  forests 
and 908 in the therm ophilous oak forests.

The m ethod of tree branch shaking was applied in the Dębina, M odrzew ina and 
Kind Sobieski reserves in 1981. This m ethod turned out in total 179 larvae and 32 
m ature individuals. Among larvae the dom inating  was Chrysotropia ciliata, while 
imagines belonged to 6 species: Chrysoperla carnea (8 individuals), Hemerobius 
humulinus (8 individuals), H. micans (7 individuals), Micromus angulatus (4 in
dividuals), Chrysotropia ciliata (4 individuals), and Nineta flava  (1 individual).

Net-sweeping in the herb layer was perform ed in the same plots and in the same 
year as tree branch shaking. The swept samples yielded a total of 38 individuals 
identified to 6 species. The species most frequently netted in the herb layer were 
Chrysoperla carnea (16 individuals) and Micromus angulatus (9 individuals); the 
rem aining were singular individuals of Hemerobius humulinus, H. micans, Nineta  
flava, and Chrysopa perla.

Since the m aterial of imagines acquired by the supplem entary m ethods was 
quantitatively and qualitatively scanty, it was disregarded in subsequent analyses. 
Thus the characteristic of neuropteran com m unities in the examined habitats was 
based solely on the m aterial turned out by the M oericke yellow pan traps. The 
com m unity abundance was expressed by the num ber of individuals trapped in 1 pan 
in 24 h. Insects were determ ined after the key provided by A s p O c k ,  A s p O c k  and 
H O l z e l  (1980).

R ESU LTS 

Linden-oak-hornbeam  forests

Species composition, abundance and structure of com m unities

In this habitat a total of 28 species of Neuropteroidea was sam pled (Tab. I). In 
particular forests 10-19 species were trapped. The smallest num ber of species was 
noted in the com m unity of the D ębina reserve. The tree stand of this forest, 
composed mainly of oaks and hornbeam s, provided fairly hom ogeneous habitat 
conditions in the canopy layer. Furtherm ore, a part of this forest was constitued of
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T able I. Species com position and abundance of Neuropteroidea  in the canopy layer in
(n —  index of abundance.

H a b it a t s L in d e n - o a k - h o r n b e a m  fo r e s t s  {Tdio-

P lo t s D ę b in a res. C y g a n k a  res. M o d r z e w in a  res.

N o S p e c ie s n % n % n %

1

Raphidiidae 
Raphidia notata  F a b r . + + 0 .0 0 5 1.2

2 Raphidia major B u r m . — — — — 0 .0 0 2 0 .5

3 Raphidia Jlavipes S t e in

4 Raphidia xanthostigma  S c h u m m . — — + + — —

5

Coniopterygidue 
C oniopteryx tineiformis C u r t . + + 0 .0 0 1 0 .2

6 C oniopteryx borealis T j e d .

7 Coniopteryx parthenia N a v a s  e t  M a r c e t

8 Coniopteryx haematica M c L a c h l a n

9 Semidalis aleyrodiformis ST EPH . — — — — — —

10 Conventzia psociformis C u r t . — — — — 0 .0 0 2 0 .5

11

Hemerobiidae 
Drepanopteryx phalaenoides L. ____ ____ ____ ____ + +

12 Wesmaelius concinnus (S t e p h .) — — — — + +
13 Wesmaelius quadrifasciatus ( R e u t .) — — — — 0 .0 0 3 0 .7

14 Wesmaelius nervosus ( F a b r .) — — — — — —
15 Hemerobius humulinus L. 0 .0 0 7 3 .2 0 .0 2 0 10 .3 0 .0 1 0 2 .3

16 Hemerobius stigma S t e p h . —
17 Hemerobius atrifronts M c L a c h l a n — — — — 0 .0 0 3 0 .7

18 Hemerobius mtidulus F a b r . — — — .— —
19 Hemerobius micans O l iv . 0 .0 0 2 0 .9 0 .0 0 1 0 .5 0 .0 0 3 0 .7

2 0 Hemerobius marginatus S t e p h . — — + + — —
21 M icromus angulatus (S t e p h .) — — + + + +
2 2 Sympherobius pygmaeus ( R a m b ) — — — — — —
2 3 Sympherobius klapaleki Z e l . 0 .0 0 1 0 .5 + + — —

2 4

Chrysopidae 
N ineta flava  (S c o p .) 0 .0 5 6 2 5 .7 0 .0 4 0 2 0 .6 0 .1 8 5 4 2 .7

2 5 N ineta vittata  ( W e s m .) 0 .0 0 4 1.8 0 .0 0 3 1.5 0.019 4.4
26 N ineta inpunctata ( R e u t .) — — 0 .0 0 1 0.5 — —
27 Chrysotropia ciliata ( W e s m .) 0.089 40.8 0.073 37.6 0.116 26.8
28 Chrysopa perla (L .) + + — — — —
29 Chrysopa septempunctata W e s m . 0.003 1.4 0.003 1.5 0.029 6.7
30 Anisochrysa Jlavifrons ( B r a u .) — — — — —
31 Anisochrysa prasina ( B u r m .) 0.006 2 .8 0 .0 1 1 5.7 0.008 1.9
32 Anisochrysa ventralis (C u r t .) — + + 0 .0 0 1 0 .2

33 Chrysoperla carnea (S t e p h .) 0.050 22.9 0.042 2 1 .6 0.046 10 .6

34 Cunctochrysa albolineata ( K i l l .) — — — — —

T o ta l 0.218 0.194 0.433
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the Tilio-Curpinetum and  the Potentillo albae-Quercetum  forests of the M azovian Lowland
+  -  it < 0 .0 0 1 )

C urpinetum Light oak forests |Potentillo ulhin ’-Qiicn ctum)

Radziejowice T otal
King Sobieski 

res.
B. Hryniewiecki 

res.
Radziejowice Total

11 % it % n % it % n % it %

0.002 0.3 0.002 0.5 0.001 0.6 0.002 1.3 0.001 0.7
— — + + + + — — — — + +

+ + — — • + +
— — + + — — + + — — + +

0.004 0.6 0.001 0.3
+ + + +
+ + — — — + + — — + +

0.002 0.3 + + — — + + — — + +
+ + + + + + 0.004 2.5 — — 0.002 1.4
— — + + + + 0.004 2.5 — — 0.002 1.4

0.001 0.2 + + _ _ + + _ _ + +
0.002 0.3 + + + + 0.006 3.8 — — 0.002 1.4

— — 0.001 0.3 — — — — — — — —
+ + + + 0.001 0.8 + +

0.009 1.4 0.012 3.2 0.016 10.2 0.003 1.9 0.005 4.1 0.008 5.5
— — — — — + + — — + +
— — 0.001 0.3
— + + — — + +
—  ’ 0.001 0.3 0.003 1.9 + + — — 0.001 0.7

+ + — — — — — — —
0.005 0.8 0.001 0.3

— — — + + — — — — + +
+ + + + 0.001 0.6 0.003 1.9 — — 0.001 0.7

0.016 2.4 0.074 19.6 0.103 65.6 0.026 16.6 0.015 12.4 0.048 33.1
0.009 1.4 0.009 2.4 0.004 2.5 0.004 2.5 0.013 10.7 0.007 4.8

— — + + —  '■ — — — —
0.156 23.7 0.109 29.0 0.018 11.4 0.025 15.9 0.012 10.0 0.018 12.4

— — + + — — — — — — — —
0.002 0.3 0.009 2.4 + + 0.001 0.6 0.001 0.8 0.001 0.7

— — — — — — + + — — + +
0.194 29.4 0.055 14.6 + + 0.042 26.8 0.012 10.0 0.018 12.4

— — + + — — 0.004 2.5 0.001 0.8 0.002 1.4
0.232 35.2 0.093 24.7 0.011 7.0 0.029 18.5 0.060 49.6 0.033 22.7
0.024 3.6 0.008 2.1 — 0.003 1.9 0.001 0.8 0.001 0.7

0.659 0.376 0.157 0.157 0.121 0.145
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a low (humid) linden-oak-hornbeam  forest growing in a trough-shaped land hollow, 
whose cool and hum id m icroclim ate was propitious only to few neuropteran  species. 
A lthough very sim ilar climatic conditions prevailed in the plot of the lin
den-oak-hornbeam  forest in the C yganka reserve, yet m ore species (16) were 
recorded to  occur there, which, m ost likely, resulted from a peculiar location of the 
studied site. The examined forest plot grew on a dune slope, bordering on a marshy 
bog at the foot of the dune and on pine forests at the top, the warm  m icroclim ate of 
the latter affecting, to a certain degree, the adjacent linden-oak-hornbeam  forest. 
M ost likely it was the neighbourhood of pine forests that favoured the occurrence of 
a very rare species Nineta inpunctata , reported from this plot. The C yganka reserve is 
the second place in Poland from where this species has been reported. It was first 
recorded to occur in the presently discussed linden-oak-hornbeam  forest at Radziejo
wice \  which also bordered on coniferous forests and was conspicuous for an 
adm ixture of pine trees. Nineta inpunctata was reported from few sites in Europe and 
its ecology is little known. It was always sampled in warm  habitats, am ong others, in 
warm oak-pine forests ( A s p O c k ,  A s p O c k ,  H ó l z e l  1980).

Table II. Q ualitative sim ilarity (after the S O r e n s e n  formula) and sim ilarity o f dom inance structure ( the 
M o r i s i t a  index) of the com m unities of Neuropteroidea in the Tilio-Carpinetum  and Potentillo al- 

bae-Quercetum  forests of the M azovian Low land

Tilio-Carpinetum
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D
ęb

in
a 

re
s.

C
yg

an
ka

 
re

s.

M
od

rz
ew

in
a 

re
s.

R
ad

zi
ej

ow
ic

e

Ki
ng

 
So

bi
es

ki
 

re
s.

B.
 

H
ry

ni
ew

ie
ck

i 
re

s.

R
ad

zi
ej

ow
ic

e

5 D ębina res. 0.98 0.89 0.69 0.63 0.70 0.61

c C yganka res. 72 0.84 0.73 0.58 0.74 0.67
ó s.•.s ^ M odrzew ina res. 60 70 0.43 0.88 0.64 0.49

p  <j Radziejowice 57 68 65 0.19 0.86 0.83

i I King Sobieski res. 72 65 73 65 — 0.47 0.59
c  i  y 
& a B. Hryniewiecki res. 55 62 63 67 63 0.69
© £  3

a, ^  OJ Radziejowice 70 62 57 62 56 55 —

Relatively the greatest num bers of neuropteran species were noted to occur in the 
M odrzewina reserve and in Radziejowice, i.e., in the forests of m ore diversified 
habitat conditions owing to an adm ixture of coniferous trees. D ue to the presence of

1 It was described in a form er paper ( C z e c h o w s k a  1986); the stand where the species was found was 
called H am ernia.
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larches or pine trees, fauna of these plots was enriched by such species as Hemerobius 
atrifrons and Wesmaelius quadrifaciatus (in the M odrzew ina reserve) and Wesmaelius 
concinnus (in Radziejowice). M oreover, coniferous trees im prove therm ic conditions 
of these habitats as their light-pervious canopies let m ore sunshine in the forest, 
what., in turn, prom otes the occurrence of therm ophilous species. Thus abundance of 
the com m unities of Neuropteroidea in these forests was considerably greater.

Q ualitative similarity of particular com m unities was fairly high. The values of the 
SO r e n s e n  index ranged from 57 to 72% (Tab. II). The least similar were the 
neurop teran  com m unities of the Dębina reserve and Radziejowice, i.e., from the 
forests extremely different in their hab itat diversity and, consequently, in a species 
richness of neuropterans. The pairs of the com m unities of Neuropteroidea from the 
o ther plots were m arked for resembling values of the qualitative similarity index.

In  order to estim ate constancy of occurrence of particular species, the use was 
m ade of the T is c h l e r  s scale (T r o ja n  1975), according to which the following groups 
of species were distinguished: absolutely constant species of frequency (C) am ounting 
to 100-76% , constant species (C =  75-51% ), accessorial species (C =  50-26% ), and 
accidental ones (CT =  25—0%).

In the examined forests the absolutely constant species (C = 1 0 0 % ) included: 
Hemerobius humulinus. Nineta flava, N. vittata, Chrysotropia ciliata, Chrysopa 
septempunctata, Anisochrysa prasina, and Chrysoperla carnea. The constant elements 
of fauna were Raphidia notata , Coniopteryx tineiformis, Hemerobius micans, Mic- 
romus angulatus, and Sympherobius klapaleki. The group of accessorial species was 
m ade up of Wesmaelius concinnus, Drepanopteryx phalaenoides, N ineta inpunctata, 
and Anisochrysa ventralis. The rem aining 12 species ranked am ong the accidental 
element.

The mean index of neuropteran abundance in the linden-oak-hornbeam  forests 
am ounted  to 0.376 (Tab. I). The least abundan t were the com m unities from the 
D ębina and C yganka reserves (0.194 and 0.218, respectively). A bout twice m ore 
ab u n d an t was the com m unity from the M odrzewina reserve, while that from 
Radziejowice —  three times m ore abundant.

C onsidering the whole m aterial, the m ost num erous species were: Chrysotropia 
ciliata (29.0%), Chrysoperla carnea (24.7%), Nineta flava  (19.7%), and Anisochrysa 
prasina (14.6%). The first three species usually ranked am ong dom inants or 
subdom inants of particular com m unities. A. prasina, however, occurred num erously 
only in Radziejowice, i.e., in the forest, which, in places, betrayed features of a pine 
forest habitat. As regards the rem aining species, a slightly m ore num erous occurrence 
was locally recorded of Hemerobius humulinus (in the C yganka reserve) as well as of 
Nineta vittata and Chrysopa septempunctata (in the M odrzew ina reserve) (Tab. I).

It was observed in the neuropteran com m unities of the examined forests th a t 3-4 
species (usually the same) considerably outnum bered the others in the association. 
Therefore the degree of dom inance structure sim ilarity (according to the M o r is it a  
form ula) of the examined com m unities was, in m ost cases, very high. The greatest 
values of the index (from 0.84 to 0.98) were estim ated for the com m unities of the
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Dębina, Cyganka, and M odrzew ina reserves. Their dom inating species were: 
Chrysotropia ciliata, N ineta flava  and Chrysoperla carnea (Tab. II). Less similar were 
the dom inance structures of the com m unities of the three above m entioned plots and 
that of the com m unity from Radziejowice. The essential difference between them was 
the absence of m esohygrophilous and shade-loving Nineta flava  am ong the dom i
nants in Radziejowice, whose place was taken by the photo- and therm ophilous 
Anisochrysa prasina (Tabs I, II).

The dom inance structures of the neuropteran  com m unities of the Dębina, 
Cyganka, and M odrzew ina reserves may be considered as typical of lin- 
den-oak-hornbeam  forest on the M azovian Lowland. Their characteristic trait was 
a large contribution  of m egahygrophilous Chrysotropia ciliata and m esohygro
philous Nineta flava , i.e., the species best adopted to the climatic conditions of this 
habitat. The plot at Radziejowice had features of a linden-oak-hornbeam  forest and 
a mixed coniferous forest at the same time. It was reflected in a large contribution of 
Chr. ciliata to the com m unity of this plot, i.e., of a stenotopic species bound to humid 
forests, as well as in an equally high contribution of A. prasina and an almost 
com plete absence of N. flava , which, in turn, was characteristic of neuropteran 
com m unities from warm and dry coniferous forests (C z e c h o w s k a  1985).

Thermophilous oak forests

Species com position, abundance, and structure of com m unities

In this habitat the studies were conducted for a shorter time and at a smaller 
num ber of plots. M oreover, one of the study seasons (in 1984) was particularly 
disadvantageous due to unfavourable weather conditions, and, therefore, samplings 
performed then (in the B. Hryniewiecki reserve and at Radziejowice) turned out very 
scanty material. F o r this reason the obtained picture of Neuropteroidea com m unities 
may be slightly impoverished in its quantitative and qualitative aspect, as com pared 
to the potential of the habitat.

Twenty six neuropteran species were distinguished in the sam pled material. The 
greatest num ber of species (23) occured in the com m unity from the B. Hryniewiecki 
reserve, the com m unities from the King Sobieski reserve and at Radziejowice being 
much poorer in this respect (15 and 10 species, respectively) (Tab. I). The degree of 
qualitative similarity of the com m unities ranged from 55 to  63%. The com m on and 
absolutely constant species included, similarly as in the linden-oak-hornbeam  forests, 
Hemerohius humulinus, N ineta flava , N. vittata, Chrysotropia ciliata, Chrysopa 
septempunctata, Anisochrysa prasina, and Chrysoperla carnea.

The m ean index of neuropteran abundance in therm ophilous oak forests was 
ra ther low, am ounting to 0.145. A bundance of particular com m unities approxim ated 
the index mean value (Tab. I). O n the whole, the dom inating species were: Nineta  
flava  (33.1%), Chrysoperla carnea (22.7%), Chrysotropia ciliata (12.4%), and Anisoch
rysa prasina (12.4%). Among the rem aining species only H. humulinus and N. vittata  
had a slightly greater contribu tion  (Tab. I).
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The contribution  of the first four neuropteran  species to the com m unities in 
particular plots differed m arkedly. In the King Sobieski reserve of alm ost a hom o
geneous oak tree stand, Nineta flava  prevailed, accounting for as much as 65.6% of 
the sampled individuals. The B. Hryniewiecki reserve, m arked for a greater habitat 
mosaic, was noted for a m ore even structure of the neuropteran com m unity, the 
prevailing species being: Anisochrysa prasina, Chrysoperla carnea, Nineta flava, and 
Chrysotropia ciliata (Tab. I). Also the same species m ade up the dom inant group in 
the oak forest at Radziejowice, however, the m ost num erous there was Chr. carnea. 
As a rule this eurytopic species prevailed am ong neuropterans of the studied oak 
forests (and linden-oak-hornbeam  forests as well) in years of unfavourable weather 
conditions. In the cool season of 1984, Chrysoperla carnea dom inated also in the 
com m unity from the B. Hryniewiecki reserve.

From  the com parison of neuropteran dom inance structures in particular 
linden-oak-hornbeam  forests and therm ophilous oak forests it follows that in a great 
deal of instances they were very similar. Particularly  high values of the M o r i s i t a  

index were estim ated for the com m unities of the oak forest in the King Sobieski 
reserve and the linden-oak-hornbeam  forest in the M odrzewina reserve (0.88), the 
oak forest in the B. Hryniewiecki reserve and the linden-oak-hornbeam  forest at 
Radziejowice (0.86), and the oak and linden-oak-hornbeam  forests at Radziejowice 
(0.83). The first pair of com m unities was conspicuous for a notable contribution of 
Nineta flava, the o ther two were m arked for a large contribution  of Anisochrysa 
prasina, Chrysoperla carnea and Chrysotropia ciliata.

Generally, am ong the analyzed com m unities of Neuropteroidea of the lin
den-oak-hornbeam  and the therm ophilous oak forests there may be distinguished 
three variants of dom inance structures. Each of these variants was noted for a large 
contribution  of a different species which had specific therm ic and hum idity 
requirements. These species were at the same time indicators of habitat conditions in 
a given site. In the most hum id linden-oak-hornbeam  forests (Dębina, Cyganka 
reserves) Chrysotropia ciliata dom inated, in shady yet little hum id forests —  Nineta  
flava (M odrzewina and King Sobieski reserves), in light-penetrated, dry forests with 
an adm ixture of pine trees —  Anisochrysa prasina prevailed (linden-oak-hornbeam  
forest at Radziejowice, oak forest in the B. Hryniewiecki reserve).

Zoogeographical notes

The neuropteran species of the examined linden-oak-hornbeam  and therm o
philous oak forests on the M azovian Lowland were identified to represent the 
following zoogeographical elements: cosm opolitan, Holarctic, Palaearctic, Eu- 
ro-Siberian, European, and M editerranean (according to C z e c h o w s k i  and M i k o ł a j 

c z y k  1981) (Tab. III).
A general outline of zoogeographical structure of Neuropteroidea fauna of the 

two habitats was much the same. The richest with species and the most num erous 
was the Euro-Siberian element, which constituted the core of all the communities.
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A large quantitative contribution of this group, accounting for over 50%  of mean 
abundance of com m unities from the examined habitats, resulted from the attachm ent 
to this group of Chrysotropia ciliata and Nineta flava. The second abundan t was the 
cosm opolitan element, represented solely by Chrysoperla carnea. The contribution of 
this species to the com m unities in the linden-oak-hornbeam  and the oak forests 
accounted for 23-25%  of mean abundance. Palaearctic species, the m ost abundant 
being Anisochrysa prasina, averaged 17% of the individuals sam pled in the 
linden-oak-hornbeam  forests and 14.5% in the therm ophilous oak forests. Relatively 
a little quantitative contribution was noted of neuropterans of H olarctic range (on 
the average 3.7% in the linden-oak-hornbeam  forests and 6.9% in the oak forests), 
the prevailing species being Hemerobius humulinus.

The contribution  of E uropean and M editerranean species in the two habitats was 
little with respect to the total m aterial, however, it was slightly higher in the oak 
forests than in the linden-oak-hornbeam  forests. As regards the M editerranean 
element, the m ost frequently sam pled species was Sympherobius klapaleki. It occurred

Table III. Zoogeographical and ecological com position of the Neuropteroidea  fauna o f the Ti- 
lio-Carpinetum  and  the Potentillo albae-Quercetum  forests of the M azovian Lowland. (N num ber of 

species; n —  abundance index; %  —  percentage share in the to tal abundance of the com m unity)

C
ri

te
ri

on

E lem ent
Tilio-Carpinetum

Potentillo albae- 
-Quercetum

N n % N n %

Z
oo

ge
og

ra
ph

y C osm opolitan
Holarctic
Palaearctic
Euro-Siberian
E uropean
M editerranean

1
4
3

13
4
3

0.093
0.014
0.064
0.203
0.002

+

24.7
3.7

17.0
54.0 
0.5 
+

1
3
4 

10
2
6

0.033
0.010
0.021
0.077
0.003
0.001

22.7
6.9

14.5
53.1

2.1
0.7

E
co

lo
gi

ca
l

am
pl

it
ud

e E urytopic
Polytopic
O ligotopic
Stenotopic

1
20

1
6

0.093
0.171
0.001
0.111

24.7
45.5 

0.3
29.5

1
19

6

0.033
0.092

0.020

22.7 
63.5

13.8

Pl
an

t 
ty

pe

Species associated with decidu
ous tress 

Species associated with decidu
ous and coniferous trees 

Species associated with conifero
us tres

18

7

3

0.212

0.162

0.002

56.4

43.1

0.5

14

7

5

0.081

0.062

0.002

55.9

42.8

1.3

M
oi

st
ur

e
re

qu
ir

e
m

en
ts H ygrophilous

M esohygrophilous
Xerophilous

4
23

1

0.111
0.265

+

29.5
70.5 

+

1
21

4

0.018
0.125
0.002

12.4
86.2

1.4

T
he

rm
a

re
qu

ir
e

m
en

ts T erm ophilous
O thers

11
17

0.072
0.304

19.1
80.9

15
11

0.029
0.116

20.1
79.9
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alm ost in every plot, yet it was m ost num erous in the oak forest in the B. 
Hryniewiecki reserve. This oak forest as well as the linden-oak-hornbeam  forest in 
Radziejowice were m arked for the m ost num erous occurrence of the greatest num ber 
of sm all-range species (European and M editerranean).

Ecological notes

A m ajority of species of Neuropteroidea is habitationally  bound to forest areas, 
where they occur mainly in the bush and canopy layer. W ith regard to ecological 
plasticity, the sampled neuropterans were classified as eurytopes, polytopes, oligo- 
topes, and stenotopes (according to C z e c h o w s k i  and M i k o ł a j c z y k  1981).

The group of eurytopes, which may occur in various afforested o r open habitats, 
was represented only by Chrysoperla carnea. In the examined habitats it accounted, 
on the average, for 20% in the oak forests and 25%  of the whole m aterial in the 
linden-oak-hornbeam  forests (Tab. III). A m ajority of species sam pled in the 
linden-oak-hornbeam  forests and the therm ophilous oak forests (over 70% ) ranked 
am ong polytopes, which may dwell apart from forests, also any other type of 
afforested areas. These species dom inated quantitatively, accounting for 45.5% of 
individuals trapped in the linden-oak-hornbeam  forests and 63.5% in the oak forests. 
The most abundan t species in this group were N ineta flava, Anisochrysa prasina and 
Hemerobius humulinus.

The group of oligotopes includes species dwelling open and afforested habitats 
providing they fulfil certain conditions concerning tem perature, hum idity, vegetation 
or others. This element was represented by Micromus angulatus sam pled in 
linden-oak-hornbeam  forests as well as on m oist m eadows (Arrhenatheretum  
medioeuropaeum) located in habitats of linden-oak-hornbeam  forest on M azovia.

Stenotopes comprise species characteristic of a certain habitat. In case of humid 
and cool linden-oak-hornbeam  forests such a species was Chrysotropia ciliata. O ther 
psychrophilic species were (according to A s p O c k ,  A s p O c k ,  H O l z e l  1980) Hemerobius 
atrifrons and H. marginatus, yet, contrary  to Chr. ciliata, they were sam pled in the 
studied linden-oak-hornbeam  forests only sporadically.

Species typical of coniferous habitats, namely, Raphidia flavipes, Coniopteryx 
parthenia, Wesmaelius concinnus, Hemerobius stigma, H. nitidulus and, m ost probably, 
Nineta inpunctata were also included to the group of stenotopes. All these 
neuropterans occurred only locally, in forests with an adm ixture of pine trees. 
Relatively the greatest num ber of individuals of the above species came from the B. 
Hryniewiecki reserve, which would imply that it was the site of the warmest 
microclimate.

As regards m oisture requirem ents, a m ajority of the sam pled species ranked 
am ong m esohygrophilous insects. Both in the linden-oak-hornbeam  and the oak 
forests, they accounted for abou t a half individuals sampled there (Tab. III). Also the 
hygrophilous element, m ost abundantly  represented by Chrysotropia ciliata, con
tributed  highly to the sam pled individuals. O ther species of this group (i.e.,
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Hemerobius atrifrons, H. marginatus and Micromus angulatus) were less numerous. 
O n the whole, therm ophilous oak forests are a warm er and drier hab itat than 
linden-oak-hornbeam  forests. The contribu tion  of Chr. ciliata to  com m unities from 
the oak forests was two times smaller than  to those from the linden-oak-hornbeam  
forests, while the contribution of the less dem anding in this respect, mesohygro- 
philous Nineta flava  was greater (also abou t two-fold) in the form er habitat.

As to therm ic requirem ents, a b road  group  was m ade up of therm ophilous 
species (Raphidia major, R .flavipes, Coniopteryx haematica, Sympherobius pygmaeus,
S. klapaleki, and Anisochrysa flavifrons) and a good deal of w ide-range species, yet 
clearly preferring w arm er sites. They included species bound to  pine trees (Wes- 
maelius concinnus, Hemerobius stigma and H. nitidulus) as well as Chrysopa 
septempunctata, Cunctochrysa albolineata, Anisochrysa prasina, and A. ventralis. As to 
therm ic and m oisture requirem ents of A. ventralis, it was observed that it occured 
relatively m ost frequently (yet never very abundantly) in warm yet not too  dry 
habitats. In the linden-oak-hornbeam  forests it was sporadically sampled. A greater 
num ber of individuals of this species came from the oak forests, from the B. 
Hryniewiecki reserve in particular (Tab. I). Ealier studies conducted in coniferous 
forests ( C z e c h o w s k a  1985) revealed that A. ventralis was the most abundan t in mixed 
pine forests (Pino-Quercetum), similarly to the related A. prasina. In dry pine forests 
(Peucedano-Pinetum) the species was as scarce as in linden-oak-hornbeam  forests.

In both examined habitats the therm ophilous element accounted for abou t 20% 
of the whole material. In the linden-oak-hornbeam  forests the greatest num ber and 
abundance of therm ophilous species was recorded in the plot at Radziejowice, while 
in the therm ophilous oak forests —  at the B. Hryniewiecki reserve.

Trophic specialization of Neuropteroidea results in the fact th a t several species 
are bound to certain plant biotopes o r even to specific tree or bush species.

The examined habitats were dwelled m ainly by neuropterans feeding on 
phytophages of deciduous trees and bushes. F au n a  of Neuropteroidea  of the 
linden-oak-hornbeam  forests included 18 species of this category, while that of the 
therm ophilous oak forests — 14 species. In both  habitats quantitative contribu tion  of 
this group was alike and accounted, on the average, for 56% of the sam pled 
individuals, the m ost abundan t species being Chrysotropia ciliata and  Nineta flava.

A large quantitative contribution, in spite of a sm aller num ber of species, was 
also noted of neuropterans of a wide trophic spectrum , com prising phytophages of 
coniferous and deciduous trees. The com m unities from the linden-oak-hornbeam  
forests as well the therm ophilous oak forests com prised 7 species of this trophic guild 
each, which accounted for 43%  individuals. The m ost abundan t neuropterans of this 
group were Chrysoperla carnea, Anisochrysa prasina, and Hemerobius humulinus.

Q uantitative contribution of species living on coniferous trees was m arginal, 
accounting, on the average, for 0.5% of the whole m aterial from the lin
den-oak-hornbeam  forests and for 1.5% from the oak forests. N europterans 
belonging to this guild were: Raphidia flavipes, Coniopteryx parthenia, Wesmaelius
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concinnus, W. quadrifasciatus, Hemerobius stigma, H. atrifrons, and H. nitidulus. 
Relatively the most frequent species from am ong them , was W. concinnus.

Wesmaelius quadrifascius and Hemerobius atrifrons, i.e., the species biologically 
bound to larch tree, should be considered as typical of linden-oak-hornbeam  forests 
as larches are natural constituents of the tree stand in this habitat. An alien element 
of the fauna of Neuropteroidea of these forests, on the o ther hand, are all the species 
bound to pine trees, such as Wesmaelius concinnus, Hemerobius stigma or H. nitidulus.

T able IV. List of species and num ber of individualis o f Neutopteroidea  
caught in hab ita t studied on three m ain tree species

N o Species

Sp<

d(/5
3
k.
3

OJ
Num

5664

;cies of tr

3
3.3 -3

p: 8 
ber of san 

5523

;es

g „
' I  J£r 3 
U  -c 

nples 

5272

1 Raphidia notata 7 2 —

2 Raphidia major — 2 —
3 Raphidia xanthostigma 1 1 —
4 Coniopteryx tineiformis 2 6 1
5 Coniopteryx borealis — — 1
6 Coniopteryx parthenia — — 1
7 Coniopteryx haematica 2 — ■ —
8 Semidalis aleyrodiformis 3 6 6
9 Conventzia psociformis 16 1 —

10 Drepanopteryx phalaenoides — — 2
11 Wesmaelius concinnus 1 — —
12 Wesmaelius quadrifasciatus — — 3
13 Wesmaelius nervosus — 2 —
14 Hemerobius humulinus 29 51 58
15 Hemerobius micans 2 8 15
16 M icromus angulatus 1 1 2
17 Sympherobius pygmaeus 1 — —  •-'
18 Sympherobius klapaleki 13 13 7
19 N ineta flava 466 193 236
20 Nineta vittata 51 12 20
21 N ineta inpunctata — 2 1
22 Chrysotropia ciliata 513 243 341
23 Chrysopa perla — — 1
24 Chrysopa septempunctata 37 6 6
25 Anisochrysa flavifrons 2 — —
26 Anisochrysa prasina 548 50 51
27 Anisochrysa ventralis 21 — 2
28 Chrysoperla carnea 462 188 202
29 Cunctochrysa albolineata 14 3 1

Total 2192 7 9 0 957
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The presence of these neuropterans characteristic of pine forests was, to a certain 
degree, justified in case of the therm ophilous oak forests. This habitat being an 
interm ediate link between linden-oak-hornbeam  forests and coniferous forests, 
occupies sites drier than  the former and has an adm ixture of pine trees in its tree 
stand ( M a t u s z k ie w ic z  1981).

The analysis of the sam pled m aterial with respect to the frequency of trapping 
neuropteran imagines on the m ain tree species revealed th a t the greatest num ber of 
individuals was caught on oaks. In an approxim ate num ber of samples 49.6% of the 
sampled insects came from oaks, 21.7% —  from hornbeam s and 17.9% —  from 
lindens. Almost all the species of the most abundant family Chrysopidae occurred 
m ore num erously on oaks than  on hornbeam s or lindens. The greatest quantitative 
disproportion, however, was observed in case of Anisochrysa prasina, whose 80% of 
imagines came from oaks. (Tab. IV).

As an alike tendency for occurring on oaks had also been noted in case of 
Coccinellidae (C z e c h o w s k a  1989), its reasons seem likely to spring from trophic 
aspects. Both groups of insects, i.e., Neuropteroidea and Coccinellidae, rank am ong 
predators, mostly aphidophages, while m ature Chrysopidae, especially of the genus 
Anisochrysa, are m elitophages, benefiting by honey-dew.

On the two species of oak growing in Poland (Quercus rohur and Q. sessilis) 11 
species of aphids occur, including Tuherculoides annulatus ( H g t . )  m arked for the 
greatest honey-dew production. O n the other hand, only 1 aphid species lives on 
hornbeam s and 2 species —  on lindens, including one very rare (S z e l ę g ie w ic z  1968). 
Hence food abundance of oaks is far move than that of hornbeam s and lindens, what 
is of a decisive significance for insects living exclusively in this forest layer and may 
result in their great abundance there.

Phenology and seasonal changes in abundance

Seasonal dynam ics of Neuropteroidea of the studied linden-oak-hornbeam  forests 
and the therm ophilous oak forests was observed to progress in two periods —  the 
spring and sum m er one. Since April till the end of June neuropteran  com m unities 
were not abundant. Samplings performed at that time turned out, apart from 
com m on' Chrysoperla carnea, several rare species, scanty in abundance, of the 
families Raphidiidae, Coniopterygidae and Hemerobiidae. The sum m er period, lasting 
since July till m id-Septem ber, brought a vehement abundance increase due to the 
appearance of num erous species of the family Chrysopidae (Figs. 1-4, Tab. V).

The date of appearance of spring and summer generations of neuropterans was 
subject to certain variations in time due to weather conditions in a given season. As 
a rule the first species appeared not sooner than in m id-M ay, i.e., when it w arm ed up 
for good. In particularly cool years the date of appearance was no ted  to  depend on 
m icroclim atic conditions of a site. It was most palpable in case of the com m unity 
from the therm ophilous oak forest (in the King Sobieski reserve) and the com 
munities from the two linden-oak-hornbeam  forests (in the C yganka and D ębina 
reserves) in the cool season of 1980. In the oak forest, which was the warm est of these
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plots, the spring abundance peak of Neuropteroidea fell in M ay, in the C yganka 
reserve —  in the beginning of June, while in the coldest forest in the D ębina reserve 
a very small abundance increase was observed only by the end of June (Fig. 1). 
Consequently, the appearance of sum m er species was first noted in the oak forest 
and lastly —  in the D ębina reserve.

The neuropteran com m unities from these three plots were in their greater part 
constituted by Nineta Jlava. The date of appearance of this species and the length of

Table V. List of species and num ber of individuals of Neuropteroidea  caught in particu lar m onths

No
M onths

Species
IV V VI VII VIII IX X T otal

1 Raphidia notata — 7 17 ____ ____ ____ ____ 2 4

2 Raphidia major — 1 3 1 — — — 5

3 Raphidia flavipes — 1 — — — — 1

4 Raphidia xanthostigma — 2 1 — — — — 3

5 Coniopteryx tineiformis — 6 1 — 2 — — 9

6 Coniopteryx borealis - 1 — — — — - — 1

7 Coniopteryx parthenia — 1 1

8 Coniopteryx haematica ■ — 2 — 1 — ----- — 3

9 Semidalis aleyrodiformis 8 1 1 5 — — 15

10 Conventzia psociformis — — 2 3 11 1 17

11 Drepanopteryx phala- 
enoides 1 1 2

12 Wesmaelius concinnus — — 2 2 1 — — — 2 3

13 Wesmaelius quadrifasciatus — — 3 1 2 — — 6

14 Wesmaelius nervosus — — 1 1 — — — 2

15 Hemerobius humulinus 1 9 4 2 3 3 0 12 4 — 16 4

16 Hemerobius stigma — — 3 — — — — 3

17 Hemerobius atrifrons — 1 — 1 3 1 —  . 6

18 Hemerobius nitidulus — 1 — 1 — — — 2

19 Hemerobius micans — 12 1 4 6 3 1 2 7

2 0 Hemerobius marginatus — — — —  ’ 1 — — 1

21 M icromus angulatus — — 2 — 1 — 1 4

2 2 Sympherobius pygmaeus — — 1 — — — — 1

2 3 Sympherobius klapaleki — 18 10 3 2 — — 33

2 4 Nineta Jlava 3 68 6 4 9 3 0 9 6 — 10 3 5

2 5 N ineta vittata — — 37 4 0 18 — — 9 5

2 6 Nineta inpunctata — ----- 3 — — — — 3

2 7 Chrysotropia ciliata — 5 3 7 9 5 0 2 2 7 8 8 — 1 1 7 2

2 8 Chrysopa perla — 1 1

2 9 Chrysopa septempunctata — — 2 25 58 — — 85

3 0 Anisochrysa Jlavifrons — — — 1 — 1 — 2

31 Anisochrysa prasina — — 4 2 3 3 0 2 9 3 2 2 — 6 8 7

3 2 Anisochrysa ventralis — 1 15 6 2 — — 2 4

33 Chrysoperla carnea 4 9 1 66 5 4 6 0 4 2 5 1 5 0 37 941

3 4 Cunctochrysa albolineata — — 9 7 5 — — 21

Total 5 0 33 1 70 1 16 6 8 14 3 3 1 9 6 4 0 4 4 1 9

N um ber of species 2 19 25 21 18 9 4
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its occurrence pronouncedly varied in particu lar forests. The species appeared most 
early and occurred for the longest time in the therm ophilous oak forest; it appeared 
the m ost late and occurred for the shortest time in the D ębina reserve (Fig. 5).

In the following, very warm  season, m icroclim atic differences between particular 
plots were not of m uch significance. The optim al conditions for the appearance of 
neuropterans were met everywhere alm ost at the same time, so both in the oak forest 
and in the two linden-oak-hornbeam  forests changes in neuropteran  abundance 
coincided (Fig. 2).

N otw ithstanding certain seasonal changes in the date of appearance and the 
length and abundance of neuropteran occurrence, it was possible to define, on the 
basis of m any years’ data, precise periods of occurrence and abundance peaks of 
m any species (Tab. V).

Chrysoperla carnea was noted to occur for the longest period of time. The species 
was recorded to occur as early as in April, its abundance peak, however, fell in the 
second half of May. In June and July the species was sporadically sam pled and in 
certain seasons it was completely absent. A successive abundance peak fell on the 
turn  of August and Septem ber (Tab. V). The period of occurrence of Hemerobius 
humulinus and H. micans was only slightly shorter. H. humulinus was m ost abundant 
in M ay and in the beginning of June. It occurred ra ther scarcely th roughou t summer, 
relatively the greatest num ber of individuals being sam pled in July. In case of H. 
micans any distinctive abundance peak was not observed, only single individuals of 
the species being sam pled troughout the season (Tab. V).
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Short but usually num erous occurrence was characteristic of Chrysotropia ciliata 
and Nineta flava. Chr. ciliata was fairly frequently sam pled already in the second half 
of June, while N. flava —  usually not sooner than in July. The two species were noted 
for a concurrent appearance of imagines, the period of their occurrence lasting about 
2 m onths (Figs 3, 4).

In warm er seasons Chrysotropia ciliata bred two generations. The interpretation 
of seasonal dynam ics of N ineta flava, however, presented certain difficulties. In 
certain seasons there could be noted a second, smaller abundance peak at this 
species, indicating the occurrence of another, very inabundan t generation, which 
would corroborate  the d a ta  supplied by K il l in g t o n  (1 9 3 7 ) from the area of G reat 
Britain.
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F ig . 5.
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T a b l e  V I .  M e a n  d a y  a i r  t e m p e r a t u r e s

L o c a t i o n  o f  w e a t h e r
Y e a r s

M o n t h s

s t a t i o n s I II III I V V V I V I I V I I I I X X X I X I I

Ś w id e r  n e a r  W a r s a w 1 9 8 0 - 6 . 5 - 1 . 6 - 0 . 6 6 .2 9 .7 1 6 .0 1 7 .0 1 6 .5 1 2 .2 8 .2 1 .8 - 0 . 9

1 9 8 1 - 3 . 4 - 1 . 0 3 .6 5 .6 1 4 .4 1 7 .4 1 8 .2 1 6 .4 1 3 .5 8 .6 3 .3 - 3 . 3

W a r s a w - O k ę c i e  

( c i t y  o u t s k i r t s )

m e a n  f r o m  y e a r s  

1X81 1 9 6 0 - 3 . 1 - 2 . 2 1 .6 7 .6 1 3 .7 1 6 .9 1 8 .5 1 7 .4 1 3 .4 7 .8 2 .5 - 1 . 1

C e n t r e  o f  W a r s a w 1 9 7 5 2 .8 - 0 . 2 4 .8 7 .4 1 5 .4 1 7 .0 2 0 .2 1 9 .4 16 .1 8 .2 1 .7 1 .2

C e n t r e  o f  W a r s a w m e a n  f r o m  y e a r s  

1 9 4 6 - 1 9 6 0 - 2 . 6 - 2 . 5 1.1 8 .3 1 4 .1 1 7 .3 19 .1 1 8 .2 1 3 .9 7 .9 3 .1 0 .3
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The studies in the annual developm ent cycle of Nineta flava  conducted recently in 
France revealed, however, th a t certain females underwent im aginal diapause due to 
long daytime, which prolonged their life span and egg-laying period. N. flava was 
observed to breed only one generation in its southern range of occurrence, although 
imagines were present since M ay till O ctober ( C a n a r d  1982, 1983, 1986).

M any years’ observations conducted in natural hab itats as well as in habitats of 
W arsaw  urban green areas revealed that on the area of the M azovian Lowland 
Nineta flava  occurred over a m uch shorter period of time. Clim atic conditions 
restrict the occurrence time of imagines of this species down to two warm est m onths, 
i.e., July and August. The abundance peak usually falls in July, which has the highest 
m ean 24 hour air tem perature (Tab. VI).

As com pared to natu ral habitats m ore favourable conditions for the developm ent 
of N ineta flava  prevail in large towns, where the m ean 24 hour air tem peratures are

0.8

0.4

AUGUST SEPTEMBERJU NE JU LY t
F i g .  7 .  S e a s o n a l  c h a n g e s  in  a b u n d a n c e  o f  N ineta  f la va  in  n a t u r a l  h a b i t a t s  o f  l i n d e n - o a k - h o r n b e a m  f o r e s t s  

( m e a n  f r o m  t h r e e  s i t e s  e x a m i n e d  in  1 9 8 1 ) —  1, a n d  in  c i t y  l a w n s  o f  W a r s a w  ( m e a n  f r o m  t w o  p a r k  s i t e s

e x a m i n e d  in  1 9 7 5 )  —  2 .
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slightly higher th roughout the whole year (Tab. VI). However, also in this hab itat N. 
flava  occurred for abou t 2 m onths, yet in certain years imagines appeared earlier, i.e., 
in the second half of June. An exceptionally long period of occurrence of these 
insects, lasting since June 10 till Septem ber 15, was recorded in W arsaw  in 1975 (Fig. 
7). T hat year, however, was noted for exceptionally high m ean 24 hour air 
tem peratures, exceeding the m any years’ m eans (Tab. VI).

It m ay be assum ed, therefore, that apart from long daytime, also the air 
tem perature m ust be sufficiently high so as to produce im aginal diapause at N. flava. 
O n the M azovian Lowland, where the m ean 24 hour air tem perature in summer 
m onths does not exceed 20°C, it is a rule that only one generation of this species 
develops, m arked for a short time of occurrence of imagines.

As to the o ther species, distinct occurrence periods were recorded for Anisochrysa 
prasina and Chrysopa septempunctata. A. prasina appeared in the beginning of June 
to reach its abundance peak on the tu rn  of July and August. Later on the insects 
were sam pled till the end of September. A very late and short occurrence span was 
noted of Chr. septempunctata. Individuals of this species were sam pled in late July 
and August (Tab. V).

R E C A P I T U L A T I O N

A to tal of 34 species of Neuropteroidea  was reported from the linden-o
ak-hornbeam  forests and the therm ophilous oak forests of the M azovian Lowland. 
The record included three species new to the fauna of this region, namely, Raphidia 
flavipes, Wesmaelius quadrifascius and Hemerobius atrifrons.The total num ber of 
Neuropteroidea species reported from the M azovian Lowland am ounted presently to 
59.

N europteran  com m unities of the M azovian linden-oak-hornbeam  and therm o
philous oak forests are, in broad terms, similar with respect to their abundance, and 
in zoogeographical and ecological aspect.

Similarity of to tal species m ake-up in the two habitats was high and am ounted to 
74% (according to S o r e n s e n  formula). Among 20 species com m on for the two 
habitats, the absolutely constant were: Hemerobius humulinus, Chrysotropia ciliata, 
Nineta flava, N. vittata, Chrysopa septempunctata, Anisochrysa prasina, and Chryso- 
perla carnea. Also the group of dom inating species was com m on for the two habitats 
and it included: Chrysotropia ciliata, N ineta flava, Anisochrysa prasina, and Chryso- 
perla carnea. All this resulted in a high value of the structural similarity index (0.88; 
according to M o r i s i t a  formula).

As to the zoogeographical aspect, both in the linden-oak-hornbeam  as well as in 
the therm ophilous oak forests, the qualitatively and quantitatively richest group was 
m ade up of Euro-Siberian species. Southern, therm ophilous species contributed very 
scantily to  the neuropteran  com m unities of the studied habitats. They were found to 
occur locally in w arm er sites.

C onsidering the ecological requirem ents, neuropterans dwelling the examined
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forests ranked mainly am ong poly topic forest species. As to the trophic aspect, about 
Particu lar plots in the studied linden-oak-hornbeam  forests and the therm o

philous oak forests differed in their thermic and hum idity conditions. The forests 
arranged in the order: low (humid) linden-oak-hornbeam  forest, high (dry) lin
den-oak-hornbeam  forest, therm ophilous oak forest, from a series of habitats of 
decreasing humidity. The extremes are: the linden-oak-hornbeam  forest in the 
D ębina reserve on one side and the oak forest in the B. Hryniewiecki reserve on the 
other. The interm ediary links are the forests in the C yganka reserve, M odrzewina 
reserve, at Radziejowice, and in the King Sobieski reserve. The analysis of 
neuropteran com m unities of these plots enabled to capture within the same group 
species, changes in dom inance structures due to therm ic and hum idity conditions of 
each plot. Along with a dim inishing humidity and im proving therm ic conditions of 
the habitat, there decreased the contribution of hygrophilous and psychrophilous 
Chrysotropia ciliata, dom inating in the linden-oak-hornbeam  forests and, consequen
tly, an increase was noted in the contribution of m esohygrophilous and therm o
philous species —  Nineta flava  and Anisochrysa prasina.
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I n s t y t u t  Z o o l o g i i  P A N  

0 0 - 6 7 9  W a r s z a w a ,  W i l c z a  6 4

S T R E S Z C Z E N I E

[ T y t u ł :  S i a t k o s k r z y d ł e  (N eu roptero idea ) g r ą d ó w  i d ą b r ó w  ś w i e t l i s t y c h  N i z i n y  M a z o w i e c k i e j ]

N a  p o d s t a w i e  m a t e r ia ł u  l i c z ą c e g o  4 4 2 8  o s o b n i k ó w  i m a g i n e s  N europteroidea  o k r e ś l o n o  s k ł a d  

g a t u n k o w y ,  s t r u k t u r ę  z g r u p o w a ń ,  w y m a g a n i a  e k o l o g i c z n e  o r a z  d y n a m i k ę  s e z o n o w ą  s ia t k o s k r z y d ł y c h  

ż y j ą c y c h  w  t y c h  l a s a c h .

W  c z t e r e c h  z b a d a n y c h  l a s a c h  g r ą d o w y c h  ( Tilio-Carpinetum ) N i z i n y  M a z o w i e c k i e j  s t w i e r d z o n o  ł ą c z n i e  

2 8  g a t u n k ó w  N europteroidea. N a  p o s z c z e g ó l n y c h  s t a n o w i s k a c h  o d ł a w i a n o  o d  1 0  d o  1 9  g a t u n k ó w  

s i a t k o s k r z y d ł y c h .  W s k a ź n i k i  p o d o b i e ń s t w a  j a k o ś c i o w e g o  z g r u p o w a ń  w y n o s i ł y  ( w g  S ó r e n s e n a )  o d  5 7  d o  

7 2 % .  Ś r e d n i  w s k a ź n i k  l i c z e b n o ś c i  z g r u p o w a ń  w  t y m  ś r o d o w i s k u  w y n o s i  0 ,3 5 7 .  Z e s p ó ł  d o m i n u j ą c y c h  

s i e c i a r e k  s k ł a d a  s i ę  z  C hrysotropia  ciliata, Chrysoperla carnea, N ineta  flava  i A nisochrysa prasina. P o n a d t o ,  

l o k a l n i e ,  n i e c o  l i c z e b n i e j  w y s t ę p u j ą  H em erobius humulinus, N ineta  v itta ta  i C hrysopa septem punctata. 
W s k a ź n i k i  p o d o b i e ń s t w a  s t r u k t u r  d o m i n a c y j n y c h  ( w g  M o r i s i t y )  s ą  z a w a r t e  w  g r a n i c a c h  0 , 4 9 - 0 , 9 8 .

W  t r z e c h  z b a d a n y c h  d ą b r o w a c h  ś w i e t l i s t y c h  (Poten tillo  albae-Q uercetum ) o d ł o w i o n o  o g ó ł e m  2 6  

g a t u n k ó w  N europteroidea , n a  p o s z c z e g ó l n y c h  s t a n o w i s k a c h  o d  1 0  d o  2 2  g a t u n k ó w .  S t o p i e ń  p o d o b i e ń s t 

w a  j a k o ś c i o w e g o  z g r u p o w a ń  w y n o s i  o d  5 5  d o  6 3 % .  P r z e c i ę t n y  w s k a ź n i k  l i c z e b n o ś c i  z g r u p o w a ń  m a  

w a r t o ś ć  0 ,1 5 7 .  D o  n a j l i c z e b n i e j s z y c h  g a t u n k ó w  w  t y m  ś r o d o w i s k u  n a l e ż ą  N ineta  Jlava. Chrysoperla  
carnea , A nisochrysa prasina i C hrysotropia  ciliata. W s k a ź n i k i  p o d o b i e ń s t w a  s t r u k t u r  d o m i n a c y j n y c h  

m i ę d z y  p o s z c z e g ó l n y m i  z g r u p o w a n i a m i  N europteroidea  w y n o s z ą  o d  0 ,4 7  d o  0 ,6 9 .

Ł ą c z n i e  w  z b a d a n y c h  ś r o d o w i s k a c h  s t w i e r d z o n o  3 4  g a t u n k i  s i a t k o s k r z y d ł y c h ,  w  t y m  t r z y  g a t u n k i  

(Raphidia flavipes, Wesmaelius ąuadrifasciatus i Hem erobius atrifrons) n o w e  d l a  f a u n y  t e g o  r e g io n u .  

W s k a ź n i k  p o d o b i e ń s t w a  j a k o ś c i o w e g o  m ię d z y  c a ł k o w i t y m i  s k ł a d a m i  g a t u n k o w y m i  N europteroidea  o b u  

ś r o d o w i s k  w y n o s i  7 4 %  a  p o d o b i e ń s t w a  s t r u k t u r  d o m i n a c y j n y c h  0 ,8 8 .

R ó w n i e ż  p o d  w z g l ę d e m  s t r u k t u r y  z o o g e o g r a f i c z n e j  i e k o l o g i c z n e j  s i a t k o s k r z y d ł e  z b a d a n y c h  ś r o d o 

w i s k  m a j ą  w i e l e  c e c h  w s p ó l n y c h .  G ł ó w n ą  c z ę ś ć  z g r u p o w a ń  s t a n o w i ą  g a t u n k i  (i o s o b n i k i )  e u r o s y b e r y j s k i e ,  

p o l i t o p o w e ,  z w i ą z a n e  t r o f i c z n i e  z  f i t o f a g a m i  d r z e w  i k r z e w ó w  l i ś c ia s t y c h .

D l a  z g r u p o w a ń  s i a t k o s k r z y d ł y c h  l a s ó w  g r ą d o w y c h  c h a r a k t e r y s t y c z n y  j e s t  d u ż y  u d z i a ł  s t e n o -  

t o p o w e g o ,  w i l g o c i o l u b n e g o  C hrysotropia  ciliata. G a t u n e k  t e n  j e s t  d o m i n a n t e m  l u b  s u b d o m i n a n t e m  

z g r u p o w a ń  z  p o s z c z e g ó l n y c h  s t a n o w i s k .  W  d ą b r o w a c h  ś w i e t l i s t y c h  u d z i a ł  C hrysotropia  ciliata  j e s t  o k o ł o  

2 - k r o t n i e  m n ie j s z y .  J e g o  m ie j s c e  z a j m u j ą  m n ie j  p o d  t y m  w z g l ę d e m  w y m a g a j ą c e  m e z o h i g r o f i l n e - -  N ineta  
fla va  i  A nisochrysa prasina.

R e d a k t o r  -  d r  H . G a r b a r c z y k
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