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Abstract: Authors present a summary of hitherto published as well as non-published data about occurrence of harvestmen in the Tatra Mts., proposing
to fill information gaps about the species diversity of Opiliones in the Slovak part of the Tatra Mts. Total 18 harvestmen species were identified in the
Tatra Mts. representing 54.5 % of the species richness of the Slovak opiliofauna (S = 33). The species Paranemastoma kochi, Ischyropsalis manicata,
Platybunus pallidus, Gyas titanus have been documented as a Carpathians elements and the harvestmen typical for undisturbed site conditions of climax
mountain spruce stands. On the other hand, the species Rilaena triangularis, Mitopus morio, Leiobunum aff. rupestre, Phalangium opilio or Opilio
parietinus are typical for ecotonal sun-heated habitats, forest meadows, clear cuts, borders of agricultural land and even for human settlements. In the
future, more harvestmen species should be anticipated in the Tatra Mts., for example Siro carpaticus, Astrobunus laevipes, Nelima semproni or Opilio
dinaricus. The authors present a possible utilisation the harvestmen as a bioindicators groups for biomonitoring of post-calamity changes in the forest

and non-forest ecosystems in the Tatra Mts.
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INTRODUCTION

The area of the Tatra Mts., the highest mountain range
in Slovakia, provides specific climatic and environmental
conditions for occurrence of a number of invertebrate spe-
cies, equally ones generally widespread as well as rare and
endemic. The relatively high diversity of harvestmen (Opil-
iones) in submountain, mountain and alpine forest and non-
forest habitats in the Tatra Mts. was observed already in the
past (for example, Kratochvil 1933, 1934, Silhavy 1956,
1974). More recent information on the species richness in
Opiliones in the Tatra Mts. can be found in works by Majz-
lan (1994), Mihal et Masan (2006), Stasiov (2004), Stasiov
et Bitusik (2001).

Opiliones have been studied also in several nearby regi-
ons: the Oravska kotlina basin and the Oravska vrchovina
uplands (Astalos 1998, 2003, Stasiov et Marsalek 2002), in
the Chocské vrchy Mts. (Astalo§ et Mihal 2009), the Niz-
ke Tatry Mts. and Kozie chrbty Mts. (Astalos et al. 2004,
Kratochvil 1934, Mihal et al. 2010, Stasiov 1999), the
Podtatranska brazda furrow, the Podtatranska kotlina ba-
sin (Kratochvil 1934), the Levocské vrchy Mts. (MarSalek
2001) and in the Spisska Magura Mts. (Stasiov 2003a).

In this work we present a summary of hitherto published
as well as not published data about occurrence of harvest-
men in the Tatra Mts., proposing to fill information gaps
about the species diversity of Opiliones in the Slovak part
of the Tatra Mts.

MATERIAL AND METHODS

The material documenting the species richness of Opili-
ones in the Tatra Mts. (Zapadné-West Tatra Mts., Vysokeé-

High Tatra Mts. and Belianske Tatra Mts.) was collected

and identified by several authors within their own research,

e.g. Kratochvil (1934), Majzlan (1994), Mihal et Masan

(2006), Stasiov (2004), Stasiov et Bitusik (2001), Silhavy

(1956, 1972, 1974). Our collections of harvestmen were ir-

regular, carried out in years 2003-2009.

Harvestmen in the Tatra Mts. were collected using seve-
ral methods:

1) hand capture in forest litter and rotten wood, under stones,
pieces of wood and bark, on leaves, rocks and tree stems,

2) pitfalls with a fixative 4% formaldehyde solution, pla-
ced in different numbers and orientations,

3) sieving forest litter and various soil substrates (the ani-
mals were isolated, among others, with photo-thermo-
eclectors of the Tullgrén type),

4) sweeping nets and beating shrubs and tree branches wi-
th a stick.

The collected material of Opiliones were preserved in te-
sting tubes with 75 % ethanol. The material was identified in
the laboratory using the stereo-magnifying lens, identifica-
tion keys elaborated by Martens (1978) and Silhavy (1956,
1971), and matching material deposited in the collection of
the first author. The major part of Opiliones collected in years
2003-2009 has been deposited in the collection of Opiliones
at the Museum of Central Slovakia in Banska Bystrica.

RESULTS AND DISCUSSION

Both historical and recent data on the species richness
of Opiliones in the Tatra Mts. have been published by
Kratochvil (1933, 1934), Majzlan (1994), Mihal et Masan
(2006), Stasiov (2004), Stasiov et Bitusik (2001), Silhavy
(1956, 1972, 1974). Getting together the information from

31



Mihal, Korenko, Gajdo§: Harvestmen (Arachnida, Opiliones) of the Tatra Mountains (Slovakia)

literature as well as our data obtained from the field collec-
tion and laboratory identification allows us to obtain a re-
liable pattern of the species spectrum of Opiliones in the
Slovak part of the Tatra Mts:

PalpatoresThorell, 1876
Nemastomatidae Simon, 1879

1. Nemastoma lugubre (Miiller, 1776)

2. Paranemastoma kochi (Nowicki, 1870)

3. Mitostoma chrysomelas (Hermann, 1804)
Trogulidae Sundevall, 1833

4. Trogulus nepaeformis (Scopoli, 1763)

5. Trogulus tricarinatus (Linnaeus, 1767)
Ischyropsalidae Simon, 1879

6.  Ischyropsalis manicata L.Koch, 1865
Phalangiidae Latreille, 1802

7. Phalangium opilio Linnaeus, 1761

8. Opilio parietinus (De Geer, 1778)

9.  Platybunus bucephalus (C. L. Koch, 1835)

10.  Platybunus pallidus Silhavy, 1938

11. Rilaena triangularis (Herbst, 1799)

12.  Lophopilio palpinalis (Herbst, 1799)

13. Oligolophus tridens (C. L. Koch, 1836)

14.  Lacinius ephippiatus (C. L. Koch, 1835)

15. Mitopus morio (Fabricius, 1799)

16. Gyas titanus Simon, 1879

17.  Leiobunum rotundum (Latreille, 1798)

18. Leiobunum aff. rupestre (Herbst, 1799)

The discussed taxonomic survey of the hitherto recognized
species richness of Opiliones in the Tatra Mts. displays 18
harvestmen species identified mostly in mountain to alpine
conditions, both in forest and non-forest biotopes. Conside-
ring the total of 33 Opiliones species recorded in Slovakia
(Bezdécka 2009, Stasiov 2004), this number represents
54.5% of the species richness of the Slovak opiliofauna.

Table 1 describes the species richness of harvestmen
based on the material collected and identified through
20032009 from a variety of localities across the Tatra
Mts. The major part of the study localities was situated in
the High Tatra Mts. and some of them in the West Tatra
and Belianske Tatra Mts. The occurrence of most of the
species is typical for mountain and alpine forest environ-
ment. The harvestmen species spectrum illustrated in Table
1 represents a significant contribution to the knowledge of
Opiliones in the Tatra Mts.

Table 2 gives the list of harvestmen species which occur-
rence of the Tatra Mts. was recorded by Majzlan (1994) and
published in a monography about the Tatra National Park.
The occurrence of most of these species in the region is eit-
her general or well documented. The author reports about
two another species which occurrence of the Tatra Mts. is
disputable or dubious.

The discussed taxonomic survey may be supplemented
with additional species which occurrence of the Tatra Mts.
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reported in the literature is dubious, and no material ena-
bling re-identification has been preserved. These dubious
harvestmen species are described in Table 3. The typi-
cal example is a finding of Dicranopalpus gasteinensis,
commented by Silhavy (1956) as: “a single immature in-
dividual in the High Tatra Mts. (Igt. Hrabé), severely de-
stroyed and impossible to identify precisely”. Today only
one juvenile exemplar of this species collected from the
Vtacnik Mts. is in Slovakia at disposal and this fact is con-
sistent with findings by Stasiov (2004). Some other species
(Egaenus convexus, Lacinius horridus, Opilio saxatilis)
reported of the Tatra Mts. by several authors (Kratochvil
1933, 1934, Silhavy 1972, 1974), are according to Stasiov
(2004) dubious, thus more findings are necessary for their
re-identification or proving of their occurrence — because
these species are thermophilous, typical for lower-situated
habitats. In the case of the species Nemastoma werneri
(=Paranemastoma quadripunctatum werneri Kulczynski,
1903) and Megaplatybunus femoralis (=Megabunus les-
serti Schenkel, 1927) the author Silhavy (1974) speculates
about confusion in the localisation of the collection site, be-
cause these species do not belong to the Central European
opiliofauna. On the other hand, Kratochvil (1934) reports
a finding of Paranemastoma quadripunctatum Perty, 1833
recorded by Hrab¢ in a not specified locality in the Tatra
Mts. The description provided by the author is not suffi-
cient to distinguish between the High and Low Tatras Mts.
The same was concluded by Stasiov (2003b). The occur-
rence of P. quadripunctatum from the localities in Central
Slovakia was confirmed by Bezdécka (2009).

In submountain and mountain forest and non-forest habi-
tats in the Tatra Mts. occurrence of more harvestmen spe-
cies can be presumed, such as Siro carpaticus Rafalski,
1956, with present occurrence nearby the Tatra Mts. in
the Ondavska vrchovina uplands and in the Vihorlat Mts.
(Stasiov et al. 2003; Masan 2005), furthermore the species
Astrobunus laevipes (Canestrini, 1872) and Nelima sem-
proni Szalay, 1951, with the nearest locality of occurrence
in the Ondavska vrchovina uplands (Stasiov et al. 2003), or
Opilio dinaricus Silhavy, 1936, documented from the Polish
part of the Pieniny National Park by Stargga (1979). At the
same time, we draw the attention to the species spectrum of
harvestmen in the Tatra Mts. that may be supplemented by
species which hitherto occurrence in the area has been con-
sidered as dubious or contradictory (primarily Egaenus con-
vexus, Opilio saxatilis and Lacinius horridus), particularly
as for the species confirmed with more in situ findings.

Considered as an invertebrate bio-indicator group, har-
vestmen can be divided in three basic bio-indicator groups
according to their ecotrophic and ecotopic specialisation,
described in Table 4. Underlined are the species typical for
(dominant in) the given habitat, that means occurring in the
highest abundance in all their developmental stages.

For mountain forests or submountain waterlogged spruce
stands are typical Gyas titanus, Paranemastoma kochi,
Ischyropsalis manicata, Platybunus pallidus and others.
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These species indicate undisturbed site conditions of cli-
max mountain spruce stands (Mihal 1998, Stasiov 2003a,
2004, Stasiov et Bitusik 2001, Silhavy 1956).

On the other hand, the harvestmen group typical for
the forest communities also involves species diffusing
frequently towards the forest edges or clear cuts, for
example Nemastoma lugubre, Trogulus nepaeformis,
Trogulus tricarinatus, Platybunus bucephalus, Oligolo-
phus tridens. According to the observation by Mihal
(1997), Mihal et Gajdos (2009) and StaSiov (2001) in
submountain forest ecosystems, these harvestmen can
occur even massively in different ecotonal assemblages
and easily respond to abrupt changes to the forest envi-
ronment (clear cuts, regeneration cuts). The harvestmen
are fairly mobile Arachnida, and as such, they belong
to the food opportunists with possible seasonal massive
occurrence. Thus they represent a permanent component
of soil zoo-edaphon in almost all ecotonal assemblages
in which they can occur with typical forest species and
the species associated with open habitats.

On the other hand, ecotonal assemblages may enter the
species typical for sun-heated habitats, forest meadows,
clear cuts, and borders of agricultural land as well as spe-
cies typical even for human settlements: Rilaena triangula-
ris, Mitopus morio, Leiobunum aff. rupestre, Phalangium
opilio or Opilio parietinus. These and some other species
indicate open, well illuminated and mostly warmer biotopes
of all types, which has been confirmed also by Kromp et
Steinberger (1992), Mihal (1997), StaSiov et al. (2010) and
Uhorskaiova (2009).

The knowledge of the bioindicator value of harvestmen
as well as their species richness in the given habitat is, in
case of abrupt structural changes, an efficient tool for fast
recognition of sorting or concentration of the animals in
certain groups. These groups next colonise only the parts of
the habitat that meet their food and habitat demands. Today,
this fact seems to be of interest for bio-monitoring of post-
calamity changes in the forest and non-forest ecosystems
in the Tatra Mts.
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SOUHRN

Autofi v predlozené praci sumarizuji dosavadni znamé
publikované a nepublikované tdaje o vyskytu sekact v Tat-
rach a timto zplsobem chtéji prispét k uceleni poznatktl
o druhové diverzité opiliofauny slovenské Casti Tater.

Druhova diverzita sekact z riznych lokalit v ramci Za-
padnich, Vysokych a Belanskych Tater byla vicerymi autory
sbirand a determinovand b&hem jejich vlastniho vyzkumu,
ktery probihal jiz od tficatych let minulého stoleti. Nase
vlastni odchyty sekact probihaly nepravidelné beéhem let
2003 az 2009.

Starsi, ale i nové, tdaje o druhové diverzité sekacu v Tat-
rach je mozné nalézt v publikacich autort Kratochvil (1933,
1934), Majzlan (1994), Mihal et Masan (2006), StaSiov
(2004), Stasiov et Bitusik (2001), Silhavy (1956, 1972,
1974). Z uvedenych literarnich zdrojii a z naseho v terénu
ziskaného a determinovaného materialu je mozné sestavit
druhové spektrum sekacu, které je spolehlivé determinova-
né nebo publikované ze slovenského uzemi Tater.

V ptevazné horskych az vysokohorskych podminkach
lesnich i nelesnich biotopt Tater bylo doposud zjisténo 18
druht sekact, coz z celkového poctu 33 dosud znamych
druhti na Slovensku (Bezdécka 2009, Stasiov 2004) tvoii
54,5 % druhové diverzity slovenské opiliofauny. Do se-
znamu zjisténych druhti sekac¢t z Tater bychom mohli za-
fadit i nékteré dalsi druhy, jejichz realny vyskyt v Tatrach
povazujeme podle danych literarnich zdroji za pochybny
a sporny, resp. se u téchto druhti nezachoval material na re-
determinaci. Jsou to sekaci: Paranemastoma quadripuncta-
tum werneri, Opilio saxatilis, Egaenus convexus, Lacinius
horridus, Dicranopalpus gasteinensis, Megabunus lesser-
ti. Na druhé strané muzeme v Tatrach ocekavat vyskyt
i dal§ich druhti, napt. sekdce Siro carpaticus, Astrobunus
laevipes, Nelima semproni nebo Opilio dinaricus. Zaroven
je tieba dodat, ze druhové spektrum sekact Tater mohou
obohatit i druhy, jejichz vyskyt na tomto tizemi je doposud
povazovan za dubidzni nebo sporny (napt. druhy Egaenus
convexus, Opilio saxatilis a Lacinius horridus), a to zejmé-
na po ovéteni jejich vyskytu dalSimi nalezy in situ.

Z hlediska vyuziti sekaca Tater jako bioindikaéni skupi-
ny bezobratlych mtizeme jejich druhové spektrum rozdélit
do tfech zékladnich bioindikacnich skupin — na druhy do-
minantni pro prostiedi horskych lest, pralest a pramenist
(napt. Gyas titanus, Paranemastoma kochi, Platybunus
pallidus); na skupinu sekact typickou pro podminky spo-
leCenstev ekotonu (Trogulus nepaeformis, Platybunus bu-
cephalus, Oligolophus tridens) a na skupinu typickou pro
oteviené biotopy horskych luk, pastvin a pasek (Rilaena
triangularis, Leiobunum aff. rupestre, Phalangium opilio).
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Tab. 1. Harvestmen (Opiliones) found on the selected localities of the Tatra Mts. during 2003-2009.
Tab. 1. Sekaci (Opiliones) nalezeni na vybranych lokalitach v Tatrach v 1étech 2003 az 2009.

Locality ® Harvestmen species @ Source of data (Igt.) ®
WEST TATRA MTS. @
Banikov Mitopus morio, Platybunus bucephalus 2003, P. Fend’a

Jalovecka dolina

Rohacske plesa

Ticha dolina

Lophopilio palpinalis, Mitopus morio, Platybunus bucephalus, Platybunus pallidus
Rilaena triangularis

Gyas titanus, Lacinius ephippiatus, Leiobunum aff. rupestre, Mitopus morio, Para-
nemastoma kochi, Platybunus bucephalus, Platybunus pallidus

2006, P. Gajdo$
2003, P. Fend’a,
2005, P. Masan

2006, 2007, 2009,
P. Zach et al.

HIGH TATRA MTS. ®

Kolové pleso
Kolova dolina
Predné Kopské sedlo

Javorova dolina

Zadné Medodoly

Danielov dom

Mitopus morio, Platybunus bucephalus

Mitopus morio, Platybunus bucephalus

Platybunus bucephalus

Ischyropsalis manicata, Mitopus morio, Mitostoma chrysomelas, Nemastoma lu-
gubre, Paranemastoma kochi, Platybunus bucephalus

Ischyropsalis manicata, Lacinius ephippiatus, Mitopus morio, Mitostoma chrysome-
las, Nemastoma lugubre, Oligolophus tridens, Paranemastoma kochi, Platybunus
bucephalus, Platybunus pallidus

Lacinius ephippiatus, Mitostoma chrysomelas, Nemastoma lugubre, Platybunus bu-
cephalus, Platybunus pallidus

2005, P. Fend’a
2005, P. Fend’a
2005, P. Masan

2005,
P. Masan, Z. Sustek

2004, 2005,
P. Magan, Z. Sustek

2006, S. Korenko

Jamy Mitopus morio, Nemastoma lugubre, Platybunus pallidus 2006, S. Korenko

Smrekovec Mitopus morio, Nemastoma lugubre, Oligolophus tridens, Platybunus pallidus 2006, S. Korenko

Strbské pleso Mitopus morio 2005, S. Korenko
BELIANSKE TATRA MTS. ©)

Kosiare Platybunus bucephalus 2003, P. Fend’a

Monkova dolina Mitopus morio 2005, S. Korenko

Skalné vrata
Siroké sedlo

Leiobunum aff. rupestre
Ischyropsalis manicata, Mitopus morio, Platybunus bucephalus

2003, P. Fend’a
2005, P. Masan

() ]okalita @ druhy sekact @ zdroj dat 4 Zapadni Tatry 9 Vysoké Tatry (6 Belanské Tatry

Tab. 2. Species spectrum of harvestmen (Opiliones) of the Tatra Mts. by Majzlan (1994).
Tab. 2. Druhové spektrum sekaci (Opiliones) Tater podle Majzlana (1994).

Species () Notes @
Stagiov (2004), Silhavy (1956)

Dicranopalpus gasteinensis
Gyas titanus

Ischyropsalis manicata
Mitopus morio

Nemastoma (Paranemastoma) quadripunctatum
Oligolophus tridens

Opilio parietinus
Paranemastoma kochi
Phalangium opilio
Platybunus bucephalus
Trogulus nepaeformis
Trogulus tricarinatus

Kratochvil (1934), Stasiov(2003b)

(1 druhy @ poznamka (viz. text a Tab. 3)

Tab. 3. Dubious findings of harvestmen (Opiliones) of the Tatra Mts.
Tab. 3. Pochybn¢ a sporné nalezy sekacti (Opiliones) v Tatrach.

Species ) Notes @

Opilio saxatilis C. L. Koch, 1839 Stagiov (2004), Silhavy (1974)
Egaenus convexus (C. L. Koch, 1835) Stagiov (2004), Silhavy (1974)
Lacinius horridus (Panzer, 1794) Stagiov (2004), Silhavy (1974)
Dicranopalpus gasteinensis Doleschall, 1852 Stasiov (2004), Silhavy (1956)
Nemastoma werneri Kulczynski, 1903 Silhavy (1974)
Megaplatybunus femoralis Roewer, 1956 Silhavy (1974)

() druhy @ poznamka (viz. text)

35



Mihal, Korenko, Gajdo§: Harvestmen (Arachnida, Opiliones) of the Tatra Mountains (Slovakia)

Tab. 4. Harvestmen (Opiliones) of the Tatra Mts. according to preference for particular habitat types.

Tab. 4. Sekaci (Opiliones) Tater podle jejich preference riznych habitatt.

FOREST STANDS )

ECOTONE STANDS @

OPEN HABITATS )

virgin forests, Norway spruce monocultures,
forest spring stand 4

forest edges, hedgerows, open - cutting forests
after calamity cause ©

mountain meadows, glade spots, open - cutting
forests after calamity cause, fire - box spots,
human settlement (6)

Gyas titanus
Paranemastoma kochi

Ischyropsalis manicata
Nemastoma lugubre
Trogulus nepaeformis
Trogulus tricarinatus
Platybunus bucephalus
Platvbunus pallidus
Oligolophus tridens
Lacinius ephippiatus
Mitostoma chysomelas
Lophopilio palpinalis
Leiobunum rotundum
Mitopus morio
Rilaena triangularis

Nemastoma lugubre
Trogulus nepaeformis
Trogulus tricarinatus
Platybunus bucephalus
Rilaena triangularis
Oligolophus tridens

Mitopus morio
Leiobunum rotundum

Leiobunum aff. rupestre
Mitostoma chrysomelas
Lophopilio palpinalis
Lacinius ephippiatus
Phalangium opilio
Opilio parietinus *

Rilaena triangularis

Mitopus morio
Leiobunum rotundum

Leiobunum aff. rupestre
Phalagium opilio
Opilio parietinus *
Platybunus bucephalus
Oligolophus tridens
Lacinius ephippiatus

() les (2 ekoton @) otevieny habitat (4) prales, smrkova monokultura, lesni pramenisté (9 okraje lesti, remizky, ¢aste¢ne oteviené porosty po kalamité ©)
horské louky, paseky, castecne oteviené porosty po kalamité, spaleniste, sidliste
Gyas titanus — the dominant species for the given habitat type — dominantny druh pro dany habitat, * — synanthropic species, frequent also in forest eco-
tones and open habitats — synantropny druh, ¢asty téz v ekoténech a otevienych habitatech
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