DOI:10.24394/NatSom.2006.9.167 Natura Somogyiensis l 9 | 167-185 ‘ Kaposvar, 2006

Pit building ant-lion larvae effect to the distribution
of the substrate particles in their microhabitats

ABRAHAM LEVENTE

Somogy County Museum, Natural History Department,
H-7400 Kaposvar, P.O. Box 70, Hungary, e-mail: labraham@smmi.hu

ABRAHAM, L: Pit building ant-lion larvae effect to the distribution of the substrate particles in their microhabitats.
Abstract: The distribution of the size of the substrate particles in and around the pits of the pit-building ant-
lion larvae was examined at two different types of microhabitats (open and protected). Samples of substrate
were taken from the side of the pits, from the edges of the pits and from 3 cm and 10 cm away from the edges
of the pit. The size of the substrate particles taken 10 cm away from the edge is considered to be characteris-
tic for the microhabitat. The samplings consisted of different quality of substrates such as sand, loess, clay and
they were taken at all three larvae stages. The samples were divided into fractions by a sieve series and the dis-
tribution of the weight percentage of the granulation was analyzed. In order to compare the samples the clus-
ter analysis and statistical tests were used. The preference calculations were performed with Ivlev's index of
preference (Ei minimum -1; Ei maximum +1). In this respect the distribution of sandy area in the Carpathian
Basin is in correspondence with the distribution of the pit-building ant-lion larvae living in open habitats. The

" preference of the ant-lion larvae living in protected habitat does not depend on the bedrock. The investigation
proved that the substrate has particular spatial distribution in the pits and their environment (microhabitat).
While building and repairing the pit, the larvae gather the fine particles in the pit and throw the bigger parti-
cles further out from the pit. The spatial distribution of the particle size of the substrate can be actively influ-
enced by the chitin bristles and teeth of the mandibles and head of the larvae. Statistical analysis has proved
that the particle size preference does not depend on the development stage of the larvae, it is not species depen-
dent and it does not depend on the quality of the substrate as well. The preferred particle size of the pit-build-
ing ant-lion larvae was determined by the physical characteristics (particle size, to what extent they were
cemented) of the substrate (sand, loess, clay) which is typical of the habitat. The present and the earlier stud-
ies suggest that Euroleon nostras, and very likely other pit-building species living in protected microhabitat,
chose their habitats providing less food besides optimal particle size and thermal conditions. On the other hand,
the species occurring in open habitats such as Myrmeleon bore, live in habitats with bigger food supply but
with extreme thermal conditions and coarser particle size.
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Introduction

The pit-building ant-lion larvae are sit-and-wait predators that dwell in loose soil. At
the base of their pit they are sitting with open mandible motionlessly waiting for their
prey (REDTENBACHER 1883, 1884, BirRO 1885a, 1885b). Studying the life of the ant-lion
larvae the researchers realized as early as the 18th century that these larvae live in two
different types of habitats: open (unsheltered) and protected (sheltered) (WHEELER 1930).

In Central Europe the species occurring in open habitats have strong correlation with
the size of the sandy stretches (STEINMANN 1969, AsPOcK et al. 1980). In open habitats
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where sunrays, the rain and wind have a direct influence, the area with vegetation and
with the open sandy surfaces alternate giving a mosaic-like patterns.

The geographical distribution of the species dwelling in protected habitats cannot be
related to the quality of the bedrock (sand, loess, clay, adobe etc.), the larvae only occur
in dry warm microhabitats (WHEELER 1930, GEpp and HOLZEL 1989). The common fea-
tures of this type of habitats that they are small and protected from the wind, from the
rain and in most cases from direct sunrays as well. The protected microhabitats distrib-
uted in a mosaic-like pattern in the habitat and their vegetation coverage is close to 0%.
These kinds of microhabitats form on scarps, drop-offs, at the foot of artificial building
sides and under cliff ledges. In order to understand the habitat preference and the distri-
bution pattern of the ant-lion larvae, the geographical distribution of the substrate needs
to be compared to the substrate of the two characteristic habitats.

The experiments with different types of substrates suggested that the particle sizes are sig-
nificantly influencing the habitat preferences of the larvae, and therefore effecting on the
predator activity and on the interactions (SIMBERLOFF et al. 1978, GATTI and FARIT-BRENNER
2002). On the other hand, direct observations revealed that the larvae also have an effect on
the particle size distribution in their pit's environment (GEPP and HOLZEL 1989).

The particle size preference of the ant-lion larvae observed in laboratories has been the
subject of several publications. During their experiments, YOUTHED and MORAN 1969
came to the conclusion that Myrmeleon obscurus which lives in open habitats in South
Africa prefers the size of sand fraction between 0.211-0.295 mm. KITCHING (1984) dur-
ing his experiments with the larvae of Myrmeleon pictifrons which occurs in protected
habitats in Australia found the particle size preferences of this larvae between 0.125-0.5
mm. ALLEN and CROFT's (1985) experiments carried out also in Australia gave more spe-
cific information on the ant-lion larvae. They divided the sand particles into three frac-
tions (fine 0.3 mm, medium 0.3-0.6 mm, coarse 0.6-1.2 mm) and they realized that
Myrmeleon diminutus living in open habitats and Myrmeleon pictifrons occurring in pro-
tected habitats prefer the finest substrate fraction.

In the United States Lucas (1982, 1986, 1989a) has carried out laboratory experiments
to examine the influencing factors on the behavior of the ant-lion larvae. He tested pit-
building ant-lion larvae living in open (Myrmeleon carolinus) and in protected habitats
(Myrmeleon crudelis) and he divided the substrate into seven fractions. He pointed out
that the larvae both from protected and open habitats chose the fine (fine 0.125-0.250
mmy) fraction from the substrate. According to his studies (Lucas 1989b) no significant
differences can be found between the particle size preferences of the larvae living in
open or protected habitats.

In Hungary Srros (1986) has studied the particle size preferences of Euroleon nostras
occurring in protected microhabitats in experiments with seven fraction sizes as well. As
a result he stated that during the experiment most third instar (L3) larvae (80%) built their
pits in sand of 0.2-0.4 mm fraction size. During the laboratory experiments in Slovenia
with ant-lion larvae of Euroleon nostras DEVETAK et al. (2005) got similar results.

Those laboratory experiments which used flour, iron-filings or glass-dust as substrate
cannot be evaluated from behavioral ecology point of view since they do not reflect
nature like circumstances.

From earlier experiments it is known that there is an overlap between the particle size
preferences of the larvae living in the two different kinds of habitat. The quality of the
substrate is different in the two characteristic habitats of the ant-lion larvae. The envi-
ronmental factors are different in the open and the protected habitats (ABRAHAM 2003).

The aim of the present study is to investigate the particle size preferences of the pit-
building ant-lion larvae living in open or protected microhabitats.
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Methods and material

In order to study the particles of substrate in different types of habitat the fieldworks
were carried out in open and protected habitats of the South Transdanubian region in
Hungary.

The sampling site in open habitats on sandy bedrock were Kerek hill at Bélavar (BO),
Csarda at Totujfalu (TO), Nagyhomok at Nagybajom (NO) Kollati grazing field at
Latrany (LO). Samplings of protected habitats on sandy bedrock were carried out
Tétajfalu: Csarda (TP), Bélavar: Kerek hill (BP), on clay bedrock: Zselickisfalud (ZP),
Kaposvar: Gyertyanos (KP), Ropoly (RP) and on loess bedrock Nagyharsany:
Szarsomlyd (NP).

In order to study the particle size preferences of substrate (Figure 1) samples were
taken with a plastic spoon only from the surface layer (as deep as 2-3 mm) of the pit's
side (ps), from the edge of the pit (pe) and from 3 cm from the edge (pe3). Beside these
a reference point (rp) was also located at every sampling location 10 cm from the edge
of the pit which represented the general substrate distribution of the microhabitat.

om
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Figure 1: Sampling points in and around the pit
Abbreviations: rp-reference point, pe3-3 cm from the edge, pe-edge of the pit, ps-side of the pit

The samplings were carried out in all three larvae stages (.1, L2, L3) ina 10 x10 series
by pits. Afterwards the small amount of particle samples added together type by type
(sampling site, habitat, quality of substrate larvae stages) in order to obtain enough quan-
tity of samples for the measurements.

The dried substrate samples were sifted through sieves of different sizes (0.1, 0.2,
0.315, 0.4, 0.5, 0.8, 1, 2 mm). The fractions obtained by this method were weighed and
the particle size distribution was calculated in percentage so that the substrate types of
different specific weight could be compared.

To analyze statistically the distances between the samplings cluster analysis (complete
linkage, Eucledian distances) were chosen.

Earlier studies (YouTHED and MoORAN 1969, KitcHING 1984, ALLEN and CROFT 1985,
Sipos 1986, Lucas 1989b DEVETAK et al. 2005) in laboratory circumstances defined the
particle size preferences of the pit-building ant-lion larvae. In order to define the larvae's
preferences in natural environment the particle distribution of the pits (ps) and the refer-
ence point (rp) was compared.

For the calculation of the preferences the Ivlev's electivity index (KrReBS 1989) was
used: )

Ei = (ri-ni)/(ri+ni)
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where

ri = percentage frequency of the given fraction of substrate type in reference point (rp)

ni = percentage frequency of the given fraction of substrate type in pit side (ps)

The index varies from -1.0 to +1.0, with values between 0 and +1 indicating prefer-
ence and values between 0 and -1 indicating avoidance.

The comparison of the different specific weight of the substrate at the reference points
was carried out with the Spearman rank correlation. The substrates of same quality but
of different types of habitats (TO-TP and BO-BP) were compared by paired samples t-
test. The normality examination was carried out by Kolmogorov-Smirnov test. STATIS-
TICA 5.0 and SSPS 11.5 for Windows were used for the statistical analysis.

Results

In order to examine the size of the substrate particle preference of the ant-lion larvae
samples in two different types of habitats were taken. In open habitats, the samples were
collected at four sampling sites on sandy bedrock. In protected habitat two of the sam-
ples were from sandy bedrock, three from clay bedrock and one from loess bedrock. In
open habitats on sandy bedrock the larvae of Myrmeleon bore (Bélavar: Kerek hill (BO);
Tétujfalu: Csarda (TO)) were examined. The larvae from protected habitats occur in
hilly and mountainous areas as well, where loose and dry scarps, drop-offs, artificial
building sides and cliff ledges offer shelter suitable for their development. In these kinds
of habitats the larvae of Euroleon nostras on sandy bedrock (Totujfalu: Csarda (TP);
Bélavar: Kerek hill (BP)), on clay bedrock (Zselickisfalud (ZP) and on loess bedrock
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(Nagyharsany: Szarsomly6 (NP) were examined. The pits of Myrmeleon formicarius lar-
vae were studied on clay bedrock (Kaposvar: Gyertyanos (KP); Ropoly (RP)).

The samples taken 10 cm from the edge of the pit (reference point) show the percent-
age of the general particle size distribution (Figure 2).

The particles of loess or clay are finer than the particles of sand (>0.2 mm) but both
kinds of substrate tend to granulate (become cemented) therefore their particle size is a
characteristic of a certain sampling site. From figure 2, it is clear that clay proved to have
bigger particle size even if it is a finer substrate than sand (Figure 2: ZP, KP, and RP). In
loess and clay samples, finer particles were found in bigger portion than in sand. In the
sand samples of recent running water (Drava) at Tétajfalu, the proportion of the round-
ed so-called coarse sand of bigger particle size (>0.8 mm) (Figure 2: TP, TO) can be as
much as 50%. In Inner Somogy, on the other hand, the surface is covered with angular
fine sand (Figure 2: BO, BP, NO) which originates from the ancient Danube and the
wind redeposited it in dunes over and over. Fine particle sand covers the sandy stretch-
es of Latrany (Figure 2: LO) where the proportion of 0.5-0.8 mm particles is maximum 30%.

The above statements are clearly demonstrated in the dendogram of figure 3, which
also reflects on the fact that the shortest distance (Euclidean distance) is between sam-
ples coming from the protected (BP - Bélavar protected; TP Tétujfalu protected) and the
open (BO-Bélavar open; TO-T6t(jfalu open) habitats of the same sampling sites.

The result shown by the dendrogram was given more details after a statistical analy-
sis. According to the Spearmann rank correlation evaluation (Table 1), the difference
between the sand samples from the same sampling site but from different types of habi-
tat (TO-TP and BO-BP) and the difference between the samples collected from clay sam-
pling sites (ZP, KP, RP) is not significant.
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Figure 3: The distance of substrate samples in different habitats
The first letter refers to the sampling site the second letter to the type of the habitat (P-protected, O-open)
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Table 1: The Spearmann rank correlation values of the substrate samples representing the
sampling sites (rp) compared by pairs

TO BO LO NO TP BP 7P | NP | KP
TO
BO
LO
NO
TP
BP ; ]
ZP 0.139| -0.242 -0.325
NP 0.168 | -0.180 0.168 -0.262| 0.952
KP 0.108| -0.216 )| 0.108 -0.262| 0.868] 0.881
RP 0.205| -0.283 0.539] 0.205 -0.347| 0.873| 0.898

p=0,05 R=0.738; gray cells-ns
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Figure 4: Particle size distribution in open habitat (sand) at Bélavar, plotted against the
distance from the pit and the larvae stages

Sand samples 3 cm from the pit (pe3), from the edge of the pit (pe) and also from the
pit side (ps) were taken. After sifting through the samples diagrams of the particle size
distribution was made for each sampling site representing the different microhabitats
(open, protected) the different substrate qualities (sand, loess, clay) and the three larvae
stages. One of each type is presented below (Figures 4-7).

From the percentage distribution of the substrate particle size, it can be concluded that
there are significant differences between the particle size of the sample taken 3 cm away
from the pit (pe3) from the edge of the pit (pe), from the pit's side (ps) and between the
reference point (rp) (Figures 4-7).
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Figure S: Particle size distribution in protected habitat (sand) at Bélavar, plotted against
the distance from the pit and the larvae stages
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Figure 6: Particle size distribution in protected habitat (loess) at Nagyharsany, plotted
against the distance from the pit and the larvae stages
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Figure 7: Particle size distribution in protected habitat (clay) at Ropoly, plotted against the
distance from the pit and the larvae stages

The dendrogram in figure 8 shows the particle size distribution of the substrate caused
by the sand throwing activity of the ant-lion larvae.

The three typical node of cluster clearly apparent on the dendrogram correspond with
the locations of the sampling (ps-the pit's side, pe-edge of the pit, pe3-3cm from the edge
of the pit) irrespective of the type of the habitat (open or protected) and of the quality of
the bedrock (sand, loess or clay).

The analysis of the particle size preference of the larvae at different development
stages was based on the comparison of the samples taken from the pit's side (ps) and
from the reference point (rp) which is typical of the whole habitat. For this comparison
the Ivlev's electivity index (preference index) was used.

Figures 9-18 show the different substrate fraction preferences (+) and the avoidances
(-) at certain larvae stages.

It is clear from these figures that difference between the particle size preferences of
larvae at different development stages is negligible. The minor differences in the cases
of the different larvae stages are neither characteristic of the habitats (open and protect-
ed) nor of the type of substrate they are from.

In open sandy habitats (Figures 9-12: TO, BO, NO, LO) the larvae prefer finer sub-
strate fractions (0.1-0.2, 0.2-0.3, and 0.3-0.4 mm) (Ei>= +0.25). They reject the coarser
substrates to a great extent (>0.5-0.8 mm Ei>= -0.35).

On the sandy bedrock of Bélavar and TétGjfalu both types of habitats can be found.
The difference between the particle size and the homogeneity of the substrate collected
in the two types of habitats was not significant (TO-TP R=1 BO-BP R=0.994 p=5.29E-
07). The particle size distribution is outstandingly similar in the case of the larvae of
Myrmeleon bore living in open habitat (TO, BO) on sandy bedrock and in the case of
Euroleon nostras of the same location (TP, BP) but of protected habitat (Figures 9-10.
and 11-12.). Significant difference at these locations (TO-TP and BO-BP) could not be
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Figure 9: Tétijfalu open habitat
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Figure 10: Bélavar open habitat
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Figure 11: Latrany open habitat
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Figure 12: Nagybajom open habitat
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Figure 13: Tétajfalu protected habitat
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Figure 14: Bélavar protected habitat
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Figure 15: Nagyharsany protected habitat
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Figure 16: Zselickisfalud protected habitat
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Figure 17: Kaposvar protected habitat
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Table 2: Comparison of the distribution of particle sizes taken from the pit's side (ps) at
the same sampling sites on sandy bedrock

Paired Differences

95% Confidence
Interval of the
Std. Std. Error Difference
Samples |Mean | Deviation | Mean | Lower Upper t | df| Sig. (2-tailed)
TO-TP | 0.061 | 0.11386 | 0.04026 | -0.035 0.156 15 |7 0.176

BO-BP | 0.018 | 0.07248 | 0.02563 | -0.043 0.078 | 0697 0.513

detected even with the paired samples t-test (Table 2). Therefore it can be stated that
there was no detectable difference between the preference of the particle size of the ant-
lion larvae of Myrmeleon bore in open habitat and of Euroleon nostras in protected habitat.

In spite of this, the proportion of the finer particles among the substrate particles was
smaller in protected habitat than in open habitat.

Comparing figures 9-10. and 11-12., a small difference can be seen between the sub-
strate preferences of Mymeleon bore (TO and BO) and Mymeleorn inconspicuus (NO and
LO) in open habitat but this difference might derive from the characteristics of the habitats.

In protected habitats on loess bedrock (NP) the larvae also gather finer substrates in
their pits. The preference of the particle size fractions of 0.1-0.2 and 0.3-0.4 mm is high
(Ei>= +0.6). It's probable that it is a characteristic of the habitat to what extent the loess
particles granulate therefore in the cases of bigger particle sizes (0.4-0.5 and 0.5-0.8
mm) the same preference was observable. The transition is clearly noticeable in the case
of the particle sizes of 0.5-0.8 and 0.8-1.0 mm. The particle sizes of >0.8 mm are reject-
ed by the larvae of all three stages to a great extent (Ei>= +0.66).

In protected habitat on clay bedrock the particle size preference of 0.3-0.4 mm parti-
cles proved to be stronger (Ei>= +0.52) than the preference of finer or coarser particles,
irrespective of the type of species. In this type of habitat the particle size of >0.8 mm is
avoided by the larvae; that is they throw out these particle from their pits. The sampling
sites of clay substrate were a couple of kilometers away from each other within one
region. No significant difference was shown between certain sampling sites (Table 1). At
these sampling sites (KP, ZP, RP) no significant differences between the particle size
preferences of the larvae of Myrmeleon formicarius and Euroleon nostras (Table 3) were
found.

Table 3: The analysis of the substrate preference according to the sample taken from the
pit's side (ps) in protected habitats on clay bedrock

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference

Samples | Mean Deviation | Mean | Lower | Upper t df | Sig. (2-tailed)
ZP-KP | -0.027 | 0.10107 | 0.03573 | -0.111 | 0.058 | -0.75 | 7 0.479
ZP-RP | 0.0072 | 0.10432 | 0.03688 | -0.08 | 0.094 ! 0.194 | 7 0.852

KP-RP | 0.0339 | 0.12664 | 0.04477 | -0.072 | 0.14 | 0.757 | 7 0474
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Figure 19: The distribution of the substrate particles in and around the pit

Figure 19 gives a graphic illustration of spatial general distribution given by propor-
tion of the different sizes of particles. It is clear that the particles found 3 cm away from
the edge of the pit (pe3) is the coarsest in comparison with the reference point (rp). The
substrate particle is the finest inside the pit (ps). The sizes of the particles taken from the
edge of the pits (pe) are bigger than the ones taken from the pit side but smaller than pe3.

Their homogeneity is smaller than the samples from the pit side (ps) or the samples
taken 3 cm from the edge (pe3).

Discussion

In arboreal areas - except the Mediterranean regions - the pit-building ant-lion larvae
have two characteristic habitats: open (unsheltered), protected (sheltered). Open habitats
can only form on contiguous sandy stretches (WHEELER 1930, Gepp and HOLZE] 1989).
In this respect the distribution of sandy area in the Carpathian Basin (PECSI 1989) is in
correspondence with the distribution of the pit-building ant-lion larvae living in open
habitats (STEINMANN 1969, AsPOCK et al. 1980, ABRAHAM 1998). The preference of the
ant-lion larvae living in protected habitat does not depend on the bedrock (BIRO 1885a,
1885b). During the present investigation both types of habitats and the species charac-
teristic of these habitats were found (ABRAHAM 1998) therefore the quality of the sub-
strate cannot be considered species dependent factor. On clay and loess bedrock open
habitats cannot be formed in Central-Europe due to climatic reasons. The species typi-
cal of open and protected habitats are clearly distinguished.

During the present research the particle size preferences of the pit-building ant-lion
larvae occurring in open and protected habitat on sand, loess and clay substrate was stud-
ied. The common feature of the experiments of earlier studies (YOUTHED és MORAN
1969, KITCHING 1984, ALLEN és CROFT 1985, Lucas 1982, 1986, 1989a, Sipos 1986) is
that these were manipulated under laboratory circumstances. As a result of these exper-
iments it can be stated that there is an overlap in the preferences of the particle size of
the ant-lion larvae, but this depended on the particle sizes used in a certain experiment.
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The analysis of the samples taken from the natural habitats of the ant-lion larvae has
proved that the particle size of the substrate is converted by the larvae during their pit
building and sand throwing activity (Figure 8) and this result corresponds with the ear-
lier experimental observations of the pit building activity (BiRO 1885a, 1885b
REDTENBACHER 1883, 1884). The spatial distribution of the particle size of the substrate
can be influenced by the chitin bristles and teeth of the mandibles and head of the lar-
vae. The larvae gather the finer fraction particles inside the pit and they throw out the
coarser particles in the neighborhood of the pit (GEpp and HoLzEL 1989). This pattern is
suitable for the effective predator activity which comes from the physical characteristic
of the substrate (Lucas 1982, FArRI-BRENER 2003). In protected habitat the larvae live in
populations of higher density than in open habitats therefore they sift through the sub-
strate of their microhabitats several times for many years. In the process of arranging the
larger size particles towards the edge, the substrate is getting finer (Figures 12, 14).

In open habitats the larvae being under unfavorable conditions (e.g. lack of food, high
temperature) leave their pits and rebuild them somewhere else consequently the particle
size of the substrate is not as differentiated as in the cases of the species living in pro-
tected habitat (Figures 9, 10). Because of the prevailing exogenic processes, such as
wind, rain and other disturbing effects in open habitats, a more homogenous mixture of
particles is formed on the spatial scale of the microhabitats.

In their case study, LOIREITON and MAGRATH (1996) emphasize the important role the
particle size plays in the predator activity. In the case of finer particle size, the pray has
less chance to escape, which was proved by a measurement series as well. Therefore it
can be stated that in both types of habitats the ant-lion larvae try to gather the finer par-
ticles in their pits by their sand throwing activity.

There are more significant differences in the particle size distribution between the
habitats which are geographically are far from each other than between the different
types of microhabitats (Figure 3).

In the microhabitats of the ant-lion larvae, the particle distribution of the substrate is
the result of the activity of the larvae. The larvae gather the particle size which they pre-
fer the most. The particle size of 0.2-0.3 mm seems to be the most typical in the case of
the Myrmeleon species regardless of the type of the habitat and the quality of the sub-
strate. In three cases out of two, the highest figure of preference of the larvae of Euroleon
nostras was 0.1-0.2 mm under natural circumstances.

In general it can be established that the quality of the substrate is reflected in the par-
ticle size preferences of the larvae dwelling in different habitats rather than in the dif-
ference of the species and the ages of the larvae.

The present and the earlier studies (ABRAHAM 2003) suggest that Euroleon nostras,
and very likely other pit-building species living in protected microhabitat, chose their
habitats providing less food besides optimal particle size and thermal conditions. On the
other hand, the species occurring in open habitats such as Myrmeleon bore, live in habi-
tats with bigger food supply but with extreme thermal conditions and coarser particle size.
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Tolcsérépitd hangyalesd larvak hatasa a szubsztrat szemcsék
eloszlasara él6helyeiken

ABRAHAM LEVENTE

Télesérépitd hangyales6 larvak szempontjabdl két kiildnboz6 tipusu €l6helyen (nyilt
¢és védett) vizsgaltam a szubsztrat szemcsék eloszlasat a hangyales6 larvék tolcséreiben
és azok kornyezetében. Szubsztrat mintakat vettem a tdlcsérek oldalabdl, a tdlesérek
peremérdl, a tolcsér sz€1€td1 3 cm-re és az egész éldhelyet jellemzd helyrdl, a t6lcsértél
10 cm-es tavolsagbodl. A mintavételt kiillonbozd szubsztrat mindségii anyagok: homok,
16sz, agyag esetében mind a harom larvastadiumoknal elvégeztem. A mintakat egy szita
sorozattal frakcion4lt részekre vélasztottam szét és a szemesenagysag sulyszazalék elosz-
lasat elemeztem. A mintak Gsszehasonlitdsahoz clusteranalizist és statisztikai probakat
hasznaltam. A larvak altal elényben részesitett szemcsenagysagot az Ivlev féle preferen-
cia indexxel szamoltam ki, ahol az Ei minimum = -1; az Ei maximum = +1.

A terepi felmérések megersitették azt, hogy Kozép-Eurdpaban a nyilt él6helyeken
eléforduld hangyalesd larvak a homokvidékek elterjedésével mutatnak korrelaciot, mig
a védett él6helyen el6fordulo fajok elterjedése ettol fliggetlen.

A vizsgalat kimutatta, hogy a hangyalesé larvak tolcséreiben és azok kdrnyezetében
(microhabitat) a szubsztrat jellegzetes térbeli eloszlast mutat. A larvdk a tolcsérekben
mindig finomabb szemcséket halmoznak fel, mig a durvabb szemcséket a tlcsérek
sz&1éto] tavolabb szdrjak ki a t6lesérépités és a javitgatasok kozben (Figure 8, Figure
19). A szubsztrat szemcseméret térbeli eloszlasat a larvak fején és ragdjan talalhaté kitin
tiiskék és fogak segitségével képesek aktivan befolyasolni.

A statisztikai elemzés ravilagitott arra, hogy a szemcseméret preferencia nem fligg a
larvak fejlettségétol, nem mutat faj fiiggdséget és nem fligg a szubsztrat anyag
mindségétdl sem. A tblcsérépitdé hangyalesé larvak altal preferdlt szemcsenagysag
méretét mindig az adott él6helyre jellemz6 szubszrat (homok, 16sz, agyag) fizikai tulaj-
donsagai (szemcsék nagysaga, dsszecementaltsaguk, stb.) hatdroztdk meg.

A jelenlegi és a korabbi vizsgalatok alapjan gy tlinik, hogy az Euroleon nostras, és
valészinlleg a t&bbi, védett helyen télesért épitd faj is, viselkedés-biologiailag az opti-
malisabb szemcsenagysig ¢és hOmérsékleti tényez6k melletti, kisebb taplalék-ella-
tottsaggal birdé habitatban él, mig a nyilt élohelyeken el6forduld fajok, koéztik pl. a
Myrmeleon bore, a széls6séges hémérsékleti koérilmények kozoétt, durvabb szem-
cseméret eloszlasu, nagyobb taplalék kinalattal bird éléhelyeken fordulnak eld.



