
Introduction

Due to sensitivity to water quality (Basaguren and

Orive 1990), caddisfly larvae can be used as environ-

mental indicators. In the case of adults collected by light

traps, there are some problems with the interpretation of

results in connection with dispersal and with catchability.

Svensson (1972, 1974) noted a species-specific dis-

persal pattern of adult caddisfly species, but the influence

of the habitats on dispersal could also be detected Malicky

(1981, 1987) claims that the flight range can be a few kil-

ometres, but the average may be not more than 100 me-

ters. Sode and Wiberg-Larsen (1993) confirmed Svens-

sons observations. They classified some caddisfly species

into two groups: low dispersal species and high dispersal

ones. Adult caddisflies occurred with the highest prob-

ability close to their water habitat. The probability of oc-

currence decreased as the distance from the water in-

creased. Overall, these results suggest that adult

caddisflies, similar to other aquatic insects, stay close to

the water (Peterson et al. 1999).

The second problem is the catchability of adult cad-

disflies by artificial light. Crichton (1976) collected only

six common day-flying species, which had not been col-

lected in the light trap network of the Rothamsted Insect

Survey in England. The six common day-flying caddisfly

species represent only three percent of the total Trichop-

tera fauna of the British Isles.

We examined the hypothesis that caddisfly assem-

blages depend on altitude. If collections from lowland ar-

eas form one group, and those from highland areas repre-

sent a different one, the hypothesis receives support.

Based on other studies, caddisfly species show prefer-

ences for specific altitude (Pitsch 1993). However,

whether this preference could serve as an indicator of al-

titude has not yet been confirmed. Furthermore, the ques-

tion whether assemblage structure reflects the altitude has

not been determined either.

Material and methods

Caddisflies were recorded from twenty-nine sites in a

Hungarian light trap network (Fig. 1). The purpose of the

network was to study changes of insect population in ag-

ricultural areas, with particular reference to pest species

(Szentkirályi 2002). Few light traps are in the immediate

vicinity of water, but there are often aquatic habitats in

moderate proximity. Light traps were operated from

March to the end of October, 1995. Twenty-nine total sea-

son’s catches were obtained. At each site of the light trap

network, a 100W normal bulb was positioned 2 m above

ground level. For the analysis of catches, the sites were

grouped into two types of habitat: lowland areas (L, <150
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m a.s.l.) and highland areas (H, >150 m a.s.l.). The highest

elevation is less than 500 m above sea-level. There were

seventeen sampling sites in lowland habitats and 12 in

highland habitats.

The relative frequency (F��) of caddisfly species i for

habitat h was calculated according to

F�� = 100 × x�� / x��

where x�� is the number of individuals of species i and x��

is the total number of individuals in habitat h.

The proportional occurrence (O) of the collected spe-

cies (the number of sampling sites, where the given spe-

cies was present over the total number of sampling sites)

was calculated for the two habitats by the following for-

mula:

O�� = 100 × n�� / n��

where n�� is the number of occurrences of species i and n��

is the total number of occurrences in habitat h.

Non-metric multidimensional scaling with Bray-Cur-

tis resemblance coefficient (Podani 2000) was used to ex-

plore the similarity pattern of caddisfly assemblages of the

different sites. Raw data were log(x+1) transformed. The

computations were performed by SYN-TAX (Podani

1993). The indicator value method of Dufrene and Legen-

dre (1997) was used to find species or assemblages as in-

dicators of lowland and highland habitats. The indicator

value (IndVal, or IV) was calculated by PC-ORD

(McCune and Mefford 1997). Monte Carlo method

(Duferne and Legendre 1997) with 1000 permutations

was used to reveal the significance of the observed maxi-

mum indicator value for each species.

Results

The total number of collected caddisfly species was

53 (Table 1), and the total number of individuals collected

by light traps was 11,128. The number of species in low-

land habitats was 43 (mean: 11.94, standard deviation:

7.48), in highland habitats 40 (mean: 11.25, standard de-

viation: 6.74). The most frequent (more than 10%) caddis-

fly species in lowland habitats were Ecnomus tenellus,

Neureclipsis bimaculata and Hydropsyche sp. female.

The most frequent caddisfly species in highland habitats

were Hydropsyche sp. female and Hydropsyche contuber-

nalis. Widespread species (with proportional occurrence

greater than 75%) were Ecnomus tenellus, Hydropsyche

sp. female, Neureclipsis bimaculata and Hydropsyche

contubernalis in lowland habitats, and Hydropsyche sp.

female, Hydropsyche contubernalis, Ecnomus tenellus

and Stenophylax permistus in highland habitats. In low-

land habitats, the mean number of individuals was 365.23

(N=17, SD=684.37), in highland habitats the mean

number of individuals is 422.66 (N=12, SD=764.94).

In the ordination by non-metric multidimensional

scaling (Fig. 2), most lowland assemblages are found

close to the origin, their scatter surrounded by assem-

blages collected in highland habitats. Only three species

were found as statistically significant indicator species

(Table 1). Neureclipsis bimaculata (IV=84, p<.018) and

Ecnomus tenellus (IV=83, p<.028) were indicator species

of the lowland habitats and Stenophylax permistus

(IV=68, p<.004) was an indicator species of the highland

habitats.

Figure 1. Map showing the geographic position of light

traps in Hungary.

Figure 2. Non-metric multidimensional scaling of caddisfly

assemblages (L: assemblages collected in lowland habitats,

H: assemblages collected in highland habitats).
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Discussion

Catching Trichoptera with light traps is useful in

faunistics (e.g., Kiss et al. 1999, Nógrádi and Uherkovich

2002), life history (Crichton 1976, Svensson 1972, War-

inger 1989), water quality control (Malicky 1981) or be-

havioural studies (Usseglio-Polatera and Auda 1987). In-

terpretation of results can be difficult, as a result of the

different dispersal ability of caddisflies. Since the compo-

sition of adult caddisfly assemblages depends on the dis-

tance from the larval habitat, and adult assemblages close

to the larval habitat accurately reflect larval caddisfly as-

semblages, light trap-collected caddisflies can be used as

environmental indicators.

Non-metric multidimensional scaling shows little

overlap among caddisfly assemblages collected in low-

land and highland locations. Although the observed spe-

cies richness and number of individuals of the assem-

blages collected in lowland and highland habitats were

very similar, non-metric multidimensional scaling reveals

great variability within assemblages collected in highland

areas. The number of the collected species (53) is 25.2%

of the total number of caddisfly species in Hungary

(Nógrádi and Uherkovich 2002). Only three species were

found to be statistically significant indicators. The accep-

tance of a species as an indicator depends not only on its

occurrence in one type of habitat (in this case lowland or

highland), but on the species being very common in the

given habitat as well. For instance, Rhyacophila nubila is

a typical mountainous stream dweller in Hungary

(Schmera 2000), but could not be regarded as indicator

species because of its rarity. In this study, Neureclipsis bi-

maculata and Ecnomus tenellus were the indicators of

lowland habitats and Stenophylax permistus was an indi-

Table 1. The list of collected species in alphabetical order and their relative frequency (F) and proportional occurrence (O)

in percent and indicator value (IV) at lowland and highland habitats. (S: statistical significance of the IV, NS: non significant,

*: significant at p=0.05, **: significant at p=0.01).
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cator of in highland habitats. The first two are very com-

mon (Nógrádi and Uherkovich 1995, 2002) and distrib-

uted in different regions (Uherkovich and Nógrádi 1991)

in Hungary, but the frequency of both species is different

in lowland and highland habitats. Neureclipsis bimacu-

lata is common in the Tisza and its tributaries in the Great

Hungarian Plain. On the other hand, Stenophylax permis-

tus is widespread in Hungary but not abundant (Nógrádi

and Uherkovich 1995, 2002). This species was found

much more frequently in highland habitats than in low-

land ones.

It is well known that some caddisfly species show

preference for specific altitude based on larval studies

(Pitsch 1993). Here, an attempt was made to determine

whether or not caddisflies collected by light traps re-

flected the differences between highland and lowland

habitats. The results demonstrate that caddisflies collected

by light trapping properly indicate lowland and highland

habitats. Because there are no specific mountain areas in

Hungary (in comparison with other parts of Europe), this

hypothesis may receive stronger support in other coun-

tries, in which both lowland and highland areas are pre-

sent.
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