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Abstract

Moths and butterflies (Lepidoptera) communities were investigated in the post-harvested valley peat bog
Soumarsky Most in the Bohemian Forest during vegetation season of 2011-2016. Total 371 species of all
peat bog ecological categories were recorded. The survival of moths and butterflies was interpreted under
natural vegetation succession and revitalization. The Soumarsky Most bog seems to be colonized by bog
insect specialists (tyrphobionts and tyrphophiles) from surrounding pristine peatlands of the VItavsky Luh
complex (including the Mrtvy Luh bog), which is the unique source of recolonization by relict taxa. Only
small insect species proportion probably survived the heavy peat exploitation of the Soumarsky Most bog
in the past time.

Key words: moths, butterflies, peat bog, ecological succession, conservation, Sumava Mountains, Vltavsky
Luh reserve

INTRODUCTION

Peat bogs of central Europe are relict unique ecosystems existing continuously since the
early Holocene period at the same sites. The conservation priorities are the virgin and semi-
virgin localities in South Bohemia, namely the peat bogs of the Bohemian Forest (Sumava
Mountains) — cf. ScHREIBER (1924), Burkova et al. (2005), Spitzer & Danks (2006), SpiTzEr
& Burkova (2013). The extrazonal character of such peat bogs considering the existence of
a large zone of similar peatland ecosystems in the North and Northeast Europe, gives the
central European peat bogs a large biogeographical context in entomofauna and vegetation
(for the list of Lepidoptera and bibliography see Spitzer & Danks 2006, JaroS et al. 2014).

The most important human-made impacts are change of hydrological conditions, extrac-
tion of horticulture peat, and forest plantations. Even in the Bohemian Forest are some lo-
calities disturbed by human activities. The most important conservation of pristine peatlands
needs supplementary projects of restoration ecology including studies of insect bioindica-
tors. The extremely useful seems to be the Soumarsky Most bog, which is under a project of
revitalization and restoration of hydrological conditions. Hydrology of the Soumarsky Most
bog was disturbed several times for peat exploitation and forest management (LANTA et al.
2004, Horn 2009, Horn & BastL 2012). Data of insect bioindicators (namely Lepidoptera)
associated with restoration of the Soumarsky Most bog are badly needed in continuation of
our previous research in virgin/semivirgin peat bogs of the Bohemian Forest.
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MATERIAL AND METHODS
Study site

All revised Lepidoptera records from the Soumarsky Most bog were noted (2011-2016) in
two basic revitalized units of wet and dry parts of the investigated bog (cf. Horn 2009). The
locality Soumarsky Most bog is a large peat bog (90 ha) — 48°54'N 13°50'E, altitude 745 m
a.s.l. The original climax formation had to be association Pino rotundatae-Sphagnetum
Kastner et Flossner 1933, surrounded by association Vaccinio uliginosi-Pinetum Kleist 1949.
But only small fragments survived after large scale peat exploitation (Horn 2009). The lo-
cality is a part of the large wetland complex Vltavsky Luh with several well preserved and
mostly pristine valley peat bogs, e.g. the Mrtvy Luh bog (cf. Burkova et al. 2005, SpiTzER &
Burkova 2013, Jaros et al. 2014). First original description of vegetation was published by
ScHREIBER (1924) with notes about partial bog exploitation. The impact of peat exploitation
was extremely strong between 1958—1999 (Lanta et al. 2004, Horn 2009). The vegetation
of the Soumarsky Most bog before revitalization and restoration was described by Horn
(2009) who recorded also plant colonization of a peat barren ground. From entomological
point of view, the most important have been improvement of hydrological conditions and
introduction of basic peat plants: Sphagnum spp., Eriophorum spp., and Carex rostrata (Fig.
1, cf. Horn 2009). Relatively rare records of Vaccinium spp. (namely V. uliginosum, Fig. 2)
form food plants complex for some tyrphobiontic and tyrphophilous insects.

Surveys

The species of Lepidoptera were studied for a period 2011-2016. The main method of sam-
pling moths was UV light trapping by modified Pennsylvanian light trap (8 W UV lamp).
The light was placed directly on the ground. Diurnally active butterflies and moths were
sampled by netting. Larvae were collected from food plants individually and reared in the
laboratory. Nomenclature of Lepidoptera follows JaroS et al. (2014).

The four basic ecological categories were used (see e.g. MIKKoLA & SpITZER 1983, SPITZER
& Danks 2006): (1) tyrphobiontic species — bog specialists (stenotopic cold-adapted species
of bogs); (2) tyrphophilous species (characteristic for bog, but not confined to them, more
abundant on bogs than in adjacent habitat); (3) tyrphoneutral species (resident in bogs, but
also common in other habitats); (4) tyrphoxenous species (non resident vagrants, often mi-
gratory species that cannot live permanently in bogs).

RESULTS AND DISCUSSION

During our five-year study, 371 species and 2758 individuals of Lepidoptera were recorded:
ten species of which are tyrphobionts, 27 species tyrphophilous, 281 species tyrphoneutral,
and 53 tyrphoxenous species (Appendix 1). Our results of the Soumarsky Most bog con-
forms low number of tyrphobiontic species and high proportion of tyrphophiles and tyr-
phoneutrals (cf. JaAroS et al. 2014). Tyrphoxens are associated with early succession and/or
temporary colonization by migrants from other habitat (Appendix | — e.g. Eurrhypara hor-
tulata and Inachis io). The most abundant are tyrphoneutrals in all stages of the succession,
wet and dry habitats (see Appendix 1).

From conservation point of view, the most interesting groups are tyrphobionts, which are
recorded from pristine bogs, some taxa are common in the nearest large peat bog Mrtvy Luh
and adjacent localities. All the Mrtvy Luh moth populations of tyrphobionts are more di-
verse and abundant compared to Soumarsky Most bog populations with exception of Am-
phipoea lucens associated with wet peaty grasslands (see ELSNER et al. 1981, SpiTzER &
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Fig. 1. The Soumarsky Most bog (May 2011) — communities of natural peatland succession, dominant suc-
cession of Eriophorum vaginatum.

he Soumarsky Most bog (July 2016) — relatively rare communities of Vaccinium uliginosum.




Table 1. Tyrphobiontic Lepidoptera of the revitalized Soumarsky Most bog (SM) and adjacent pristine Mrtvy
Luh bog (ML) and Velka Niva bog (VN)

Species Family SM ML VN
Glyphipterix haworthana (Stephens, 1834) Glyphipterigidae + + +
Elachista kilmunella Stainton, 1849 Elachistidae 0 + +
Coleophora uliginosella Glitz, 1872 Coleophoridae 0 + +
Athrips pruinosellus (Lienig & Zeller, 1846) Gelechiidae 0 + +
Chionodes nebulosellus (Heinemann, 1870) Gelechiidae 0 + 0
Chionodes viduellus (Fabricius, 1794) Gelechiidae 0 + 0
Apotomis fraterculana Krogerus 1946 Tortricidae 0 0 +
Epinotia gimmerthaliana (Lienig & Zeller, 1846) | Tortricidae 0 + +
Olethreutes turfosanus (Herrich-Schiffer, 1851) Tortricidae 0 + 0
Pammene luedersiana (Sorhagen, 1885) Tortricidae 0 + +
Crambus alienellus (Germar & Kaulfuss, 1817) Crambidae 0 + 0
Pediasia truncatella (Zetterstedt, 1839) Crambidae + + 0
Colias palaeno (Linnaeus, 1761) Pieridae + + +
Boloria aquilonaris (Stichel, 1908) Nymphalidae 0 + 0
Proclossiana eunomia (Esper, 1799) Nymphalidae 0 + +
Vacciniina optilete (Knoch, 1781) Lycaenidae + + +
Arichanna melanaria (Linnaeus, 1758) Geometridae + + +
Carsia sororiata (Hiibner, 1813) Geometridae 0 + +
Acronicta menyanthidis (Esper, 1789) Noctuidae + + +
Amphipoea lucens (Freyer, 1845) Noctuidae + + +
Celaena haworthii (Curtis, 1829) Noctuidae + + +
Coenophila subrosea (Stephens, 1829) Noctuidae + + +
Coranarta cordigera (Thunberg, 1788) Noctuidae 0 + 0
Lithophane lamda (Fabricius, 1787) Noctuidae + + +
Xestia alpicola (Zetterstedt, 1839) Noctuidae 0 + 0
Total number of tyrphobiontic species 10 24 17

Danks 2006, Jaros et al. 2014, and Table 1). Glyphipteryx haworthana (Figs. 3,4) and Ce-
laena haworthii are species with high probability associated with early succession of Erio-
phorum spp. and expanding Sphagnum cover after revitalization. Several other tyrphobionts
are characteristic for drier habitats of relict Vaccinium uliginosum, which is the food plant of
Colias palaeno. Already ELsNER et al. (1981) recorded several peatland Lepidoptera from the
Soumarsky Most bog including the tyrphobiontic moth Crambus alienellus, which disap-
peared after heavy exploitation and disturbance of water system of the bog. Some forest
species (F in Appendix 1) are also associated with Vaccinium formations. The tyrphophiles
are often common (Appendix 1), some are important for conservation and rare outside peat-
lands. The only exception is Crambus uliginosellus discovered in the Soumarsky Most bog,
which is a rare species in Czechia and has only one locality in the Bohemian Forest (Ap-
pendix 1).
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. 3. Eriophorum vaginatum and freshly emerged male of Glyphipterix haworthana, the Soumarsky Most
bog, 10 May 2012.

Fig. 4. Glyphipterix haworthana is common in all peatlands near Soumarsky Most bog (e.g. the Velka Niva
bog, 16 May 2013) and strongly associated with the Sphagnum and Eriophorum spp. complex.
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CONCLUSIONS

Revitalization of the Soumarsky Most bog (see Horn 2009) seems to be important from
lepidopterological point of view. Most of the species colonize the locality (wet parts espe-
cially) from near virgin peatlands (Mrtvy Luh bog, Mala Niva bog and some peaty frag-
ments, “stepping stones” for some biota). If the revitalization of the Soumarsky Most bog is
successful, the territory of the large reserve Vlitavsky Luh will be completed. The whole
Vltavsky Luh reserve is one of the most important parts of the core zone of the Sumava
National Park with unique Lepidoptera. The preservation of peatland hydrological condi-
tions and elimination of closed spruce forest vegetation are basic implementations for con-
servation of relict insects, not only butterflies and moths (Spitzer & Danks 2006).
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