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Summary

Oligotrophic peat bogs form characteristic habitat islands within the temperate

forests of central Europe. These isolated relict bog ecosystems are similar to

some subarctic and subalpine biomes ("edaphic forest-tundra") in being deter-

mined in the Holocene and by recent local ecology. The ecological determinants

are interactions of suitable edaphic and climatic factors. Most of the tyrpho-

biontic and tyrphophilous Lepidoptera species have taxonomic affinities to

boreal and subarctic zones. The "archipelago" of South Bohemian oligotrophic

bogs is ideal for case studies, and model conservation projects.

Bog habitat island : outline of ecological history

Central European oligotrophic peat bogs (e.g. Mrtvy luh bog, Fig. 1) are

isolated ecosystems similar in structure and function to subarctic wet forest-

tundra (= "edaphic forest-tundra" sensu Hustich, 1957, see also Tuhkanen,
1984). In southern latitudes of the temperate forest zone, such peat bogs are

characteristic azonal ecosystems, occurring in isolated and discrete patches

in "average" landscape originally covered by forest. The habitat island develop-

ment of most central European bogs, e.g. in South Bohemia, dates from the

early Holocene (Jankovskä, 1980) and the bogs became more acid and

ombrotrophic during the Holocene ecological succession. The island-like

characteristics have resulted from the interaction of both climatic and edaphic

factors. Recently, the local cold/warm and wet/ dry "continental" environment

has been the main factor favouring the survival of relict cold adapted (stress

tolerant and K-selected) biotas. Because of their different ecological histories

each large bog is unique in its species composition (e.g. insects) and their

taxonomic status (subspecies and geographical races). These central European
oligotrophic bogs can be classified under the vegetation association : Pino

rotundatae-Sphagnetum (see Neuhäusl, 1972 ; Spitzer, 1975 ; Mikkola &
Spitzer, 1982, etc.). The linkage between insect community and vegetation
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Fig. 1. The habitat island of Mrtvy luh bog, ca. 300 ha of edaphic "forest-tundra'

Sumava Mts., 740 m.

association is very close, e.g. Lepidoptera associated with Ledum palustre

(Lyonetia ledi Stt., Olethreutes lediana L., Eupithecia gelidata Möschl.) and

Vaccinium uliginosum {Anarta cordigéra Thnbg., Lithophane lamda F., Colias

palaeno L.).

Ecological grouping of peat bog Lepidoptera : stenotopic species

1. Tyrphobionts (Peus, 1932 ; Spitzer, 1975 ; Rohäcek, 1982 ; Meineke,
1985 ; Mikkola & Spitzer, 1982 ; Gelbrecht, 1988, etc.) are obligatorily

associated with peat bogs in temperate and southern boreal zones. Their most

important ecological requirements are micro (meso) climatic and edaphic

conditions {Eugraphe subrosea Steph. is a typical example, Fig. 2). Some bog
Lepidoptera are closely associated with the habitat because of their foodplants

(e.g. strictly monophagous species that feed on Ledum palustre, Vaccinium

uliginosum and Eriophorum vaginatum). In some cases monophagy is recent,

induced by the Holocene vegetation succession, which resulted in the extinction

of certain plants (see Spitzer et al., 1991 — Eupithecia gelidata Möschl.).

There is a general trend to a weaker tyrphobiontic association towards the

northern and alpine timber lines (Mikkola & Spitzer, 1982).

2. Tyrphophilous biotas are plants and animals that are not restricted to peat

bogs. Such peatland species colonise other wetlands, wet forests, heathlands
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Fig. 2. Larva of Eugraphe subrosea (Steph.), a local geographical race of the Mrtvy

luh bog, Sumava Mts.

and meadows, but achieve their greatest population abundance in peat bogs

(see Peus, 1932 ; Lepidoptera are listed by Spitzer, 1975 ; 1981 ; Mikkola
& Spitzer, 1975 ; Gelbrecht, 1988).

Why is a peat bog "island" unique?

The recent habitat island structure of central European bogs is a unique product

of the ecological succession in the Holocene. The relict biotas of bogs, plants

and invertebrates especially, have lived here from the early Holocene or even

the late Glacial stadials (Peus, 1932 ; Coope, 1970 ; Jankovskä, 1980). Such
organisms are very vulnerable to extinction because they do not occur in

other habitats. Changes in the local environment (water level, chemistry of

water and peat, etc.) of a peat bog can cause the extinction of the local

tyrphobiontic taxa associated with a particular habitat island. Such changes

are irreversible because it is not possible to recreate the evolutionary history

that gave rise to the biodiversity of a specific bog. A good example is the

recent fate of subalpine bogs in the Krkonose Mountains, which 14 years ago

were sprayed with insecticide to suppress a forest pest. The relict and endemic

(subspecies) insect fauna probably disappeared (e.g. Pachnobia alpicola (Zett.)

a tyrphophilous relict noctuid of the subalpine zone). The habitat is now
irregularly colonised by some opportunistic insect species. Insecticides and

other chemicals are likely to prove fatal to the existence of such tyrphobiontic

insect communities.
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Conclusions for conservation management

The best conservation strategy for peat bogs and their Lepidoptera communities

is a "no action strategy" — other than preserve good hydrological conditions.

Generally, the hydrology is the most important factor. The bog ecosystem is

fragile and any human impact is likely to prove fatal for some components of

the fauna and flora. Species of Lepidoptera are the best bioindicators. Moni-
toring of the hydrological and other environmental conditions is necessary,

if a bog is situated in a predominantly man made landscape.

Rulesfor conservation of central European peat bogs :

1. Maintain the hydrological conditions that prevent successional change from
wetland to closed pine forest. Wet edaphic "forest-tundra" formation appears

to be the optimal state (see also Meineke, 1985).

2. Ban the use of chemicals (insecticides, herbicides, etc.) close to the localities.

3. Conserve all of the "habitat islands". For example, in the case of the unique

"archipelago" of peat bogs in the Sumava Mountains (see Wells et al, 1983
;

Spitzer, 1981) the whole archipelago needs to be conserved.

Scientific and educational values of peat bog communities of Lepidoptera

It is difficult to separate the "educational" from the purely "scientific" value

of central European bogs. The following scientific and educational priorities

should be included in the scientific conservation programme :

1

.

A model study of habitat islands and their relict Lepidoptera communities

based on the theory of island biogeography.

2. The use of peat bogs as sites for testing s-selection (stress tolerant taxa)

and r- and K-selection hypotheses.

3. Studies of relict endangered species of Lepidoptera and their subspecies.

4. Evolutionary differentiation of the insect populations within and between

"archipelagos" of bogs (e.g. Colias palaeno L. and Eugraphe subrosea Steph.).
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