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Abstract

Oribatid mites were investigated in five dry grassland sites in the basin around Klausen / Chiusa (South Tyrol). Soil and litter
samples were taken from characteristic microhabitats (dry grassland, dry bushland, rocky steppe). A total of 150 oribatid species
belonging to 47 families were encountered, most of them closely associated with dry habitats. Gymnodamaeus irregularis Bayar-
togtokh & Schatz, 2009 and Liochthonius perelegans Moritz, 1976 are new records for Italy, additional six species are new records
for South Tyrol. Two species (Licneremaeus sp., Pseudoppia sp.) could not be identified at species level, possibly they are unde-
scribed species. Remarkable species are presented, and their general distribution and habitat requirements pointed out. The possible
origin of the oribatid mite species in dry grasslands is discussed, as inferred from the high proportion of ‘mediterranean species’

with distribution centre in South or Southeast Europe. The species assemblages of the different sites and habitats are compared.
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1. Introduction

Dry grasslands are unfertilized plant communities in
arid locations. Secondary dry grasslands were formed
from dry forests by clearing and are remnants of ancient
cultural landscapes. In Central Europe they belong to
the most threatened habitats (Holzner 1986). Previous
investigations of oribatid mites in dry grasslands in the
Central Alps (e.g. Schatz 1996: Virgental, East Tyrol,
Schatz & Fischer 2015: western North Tyrol, Perlinger
& Schatz 2009: Carinthia, Lazarus & Krisper 2014:
Styria) demonstrated the presence of a surprisingly
high diversity within this taxon and the presence of
specialised xerophilous species, which do not occur in the
surrounding habitats. Among those are several so called
‘southern” or ‘mediterranean’ species with distribution
centre in South or Southeast Europe or in the southern
Palaearctic region (Schuster 1959, 1960, Tarman 1977,
Hopperger & Schatz 2013).

The Eisack valley / Valle Isarco around Klausen /
Chiusa is favoured by a warm climate and some well-
preserved dry grasslands still exist in this area. In the
course of the ‘day of biodiversity” event in South Tyrol
in 2017, soil and litter samples were taken on the hill of
the monastery Saben / Sabiona near Klausen / Chiusa.
The high species richness of the oribatid mite community
led to further sampling in surrounding dry grasslands.
The present study on oribatid mites aims at a faunistic
overview of an endangered habitat and adds new data to
faunistic and ecological investigations on oribatid mites
in South Tyrol (cf. Schatz 2018).

2. Investigation area and methods

The basin of Klausen / Chiusa is situated in the centre
of the Eisack valley north of Bozen / Bolzano. Five sites
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in a linear distance of up to 4 km from Klausen with dry
grasslands were chosen (Fig. 1), three of them protected
as nature reserve or natural monument. A total of 40
soil and litter samples were taken in different sites and
habitats (the number of samples taken in each habitat is
given in brackets).

Saben, hill of monastery Sében / Sabiona
(municipality Klausen / Chiusa): by far the largest site:
Submediterranean shrub forest with Quercus pubescens,
Ostrya carpinofolia, Fraxinus ornus, leaf litter, patches
of moss in moist crevices (6 samples), dry grassland (6)
and rocky steppe (2) on a small hill. (46°38'N, 11°34'E,
570-710 m a.s.l., 24.vi.2017, 23.viii.2017)

Trumbichl, natural monument (municipality
Feldthurns / Velturno): Rocky steppe with lichens and
Sempervivum arachnoideum (3 samples), dry grassland
with Thymus (2), leaf litter of shrub forest with Quercus
pubescens (1) (see also Hilpold et al. 2017). (46°39’N,
11°36'E, ca. 880 m a.s.l. , 25.v.2018)

Raffeil, hill near Gufidaun / Gudon, nature monument
(municipality Klausen / Chiusa): Dry grassland with

grass and herbs (3 samples), rocky steppe with lichens,
moss, Sempervivum arachnoideum (4), leaf litter of
shrub forest with Quercus pubescens, Fraxinus ornus
(3). (46°38'N, 11°35'E, 720-740 ma.s.1. , 25.v.2018)

Teis, a sun-exposed ridge above the village Teis /
Tiso (municipality Villndss / Funes) with dry grassland,
shrubs and rocky steppe surrounded by pine forest: Dry
grassland with herbs (3 samples), rocky steppe with moss
and Sempervivum arachnoideum (1), litter under shrubs
Juniperus communis, Ligustrum vulgare (2). (46°39’N,
11°37’E, 1000-1020 m a.s.l. , 25.v.2018)

Lajen, biotope Wasserbiihl (municipality Lajen /
Laion): The extent of dry habitats at this site is very small
and consists mainly of a rocky crest with moss and herbs,
surrounded by moister meadows and bushland. This site
shows less extreme dry conditions than the other sites.
Samples were taken on slab of rock with moss (3 samples)
and dry grassland with herbs (1). (46°36’N, 11°33’E, 1100
m a.s.l., 25v.2018).

The oribatid mites were collected by cutting out
about 10 x 10 cm pieces of soil with grass or herbs, or

Feldthurns

Garmn®.

Raffelll = Nafen BISIEWAD

Gufidaun B A
3 bt 01‘:‘--:.zn.-l\)"llllelns
Saben

1 / o4
Klausen

& Barbian Pty Srsg
; BTy . StrKatharina::

Wasserbiihl

Figure 1. Oribatid mites in dry grasslands in the Eisack Valley / Valle Isarco (South Tyrol). Circles give the location of the five sites of the
present investigation. [http://gis2.provinz.bz.it/geobrowser/?project=geobrowser_pro&view=geobrowser_pro_atlas-b&locale=de]
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by taking ca. Y liter of partially decayed leaf litter or
moss cushions under bushes and trees, or by scratching
moss and lichens from rocks. The extraction of the
material was carried out using a Macfadyen extractor
in the Institute of Ecology, University of Innsbruck
(extraction time 9 days). The species determination of
the oribatid mites followed mainly the key of Weigmann
(2006). For some taxa special descriptions, literature
and compilations were used (e.g. Pérez-ifiigo 1993, 1997,
Subias & Arillo 2001, Subias et al. 2018). Juveniles were
determined as far as possible. Due to the purpose of this
study as a faunistic overview sampling was not aimed
at quantitative analyses and abundances were estimated
only roughly. The species similarity was calculated using
the Sgrensen-Index (Muhlenberg 1993, Southwood &
Henderson 2000):

s = 2n(t) / (n@ + n(b)), where n(t) is the number of
species present in both habitats A and B, n(a) the number
of species present in habitat A, and n(b) the number of
species present in habitat B.

This allows asimple comparison of species assemblages
from non-uniform samples without quantitative aspects
(as abundance or dominance). Faunistic relationships
become obvious with higher species similarity.

3. Results and Discussion

A total of 150 species belonging to 47 families were
encountered (Tab. 1). Families richest in species are
Oppiidae (14 spp.), Scheloribatidae, Suctobelbidae
(9 spp. each), Oribatulidae (8 spp.), Galumnidae (7
spp.), Crotoniidae, Gymnodamaeidae (6 spp. each),
Brachychthoniidae,  Ceratozetidae, = Chamobatidae,
Liacaridae (5 spp. each). Thus, more than half of all
species belong to one of these eleven families. Most
frequent species are Tectocepheus sarekensis (in 25
of 40 samples), Peloptulus phaeonotus (20 samples),
Eueremaeus valkanovi (18), Oribatula caliptera,
Zygoribatula glabra (15 samples each), Licnodamaeus
pulcherrimus (14), Passalozetes africanus (13). On the
other hand 42 species were found as single records only
(with 1, 2 or 3 specimens), which suggests the presence of
further unrecorded species.

3.1 General distribution

The majority of the oribatid species encountered during
this project are already known from South Tyrol (Schatz
2018). Gymnodamaeus irregularis and Liochthonius
perelegans represent new records for Italy, further six

species are new records for South Tyrol (Carabodes
minusculus (sensu Bernini 1976), Cosmochthonius
reticulatus, Eupelops claviger, Machuella draconis,
Metabelba parapulverosa, Phyllozetes emmae). Two
species (Licneremaeus sp., Pseudoppia sp.) could not be
identified at species level, possibly they are undescribed
species.

Most species have a wide general distribution; Central
and South Europe (9 spp.), Europe (5 spp.), Palaearctic (45
spp.), Holarctic (43 spp.) and larger (‘semi/cosmopolitan’,
43 spp.). Five species are only known from the Central and
Southern Alps (Gymnodamaeus irregularis, G. meyeri,
Licneremaeus sp., Pseudoppia sp., Xenillus athesis). The
relatively high percentage of ‘mediterranean’ or ‘southern’
species in all sites is remarkable (in total 46 spp. or more
than 30%, highest in the habitat dry grassland: 38 %, see
Tab. 2). This indicates the importance of the south-to-
north oriented valleys in South Tyrol with dry and sunny
subtropical climate as dispersal route for mediterranean
species towards north, up to the dry grasslands and
forests of the Inn valley in North Tyrol (Mihel¢i¢ 1962,
Schatz & Fischer 2015).

3.2 Habitat preferences

Habitat preferences and special ecological requirements
are well documented for many oribatid mite species
(summarized in Schatz 1983, Pérez-ifiigo 1993, 1997,
Subias & Avrillo 2001, Weigmann 2006, Weigmann et al.
2015, and additional unpublished records). Most species
show preferences for more than one habitat type. Hence,
they may appear in several different categories in the
following analysis (Tab. 2). Xerophilous species (in total
79 spp.) account for more than 50% in most sites and
habitats. Their percentage is lowest in the shrub forests
(44 %) where silvicolous and euryoecious species are more
frequentthan in other sites as can be expected. Species with
moister habitat requirements are sparsely represented.
Most of them occur in the shrub forest of Saben (11 %)
with small crevices and water rivulets with moss (52 %
of the species in S&ben are known to be muscicolous).
In other sites only occasional single specimens of
hygrophilous species were found, probably scattered from
moister surrounding habitats. Lazarus & Krisper (2014)
found a proportion of only 23% xerophilous species in
their investigated dry sites. The lower percentage can be
explained by the neighbouring forest sites of the study
areas. The eight dry sites in Carinthia (Perlinger &
Schatz 2009) consist 31% xerophilous species in total,
in different graduation from 47% down to 12% in the
particular sites, depending from size, the environmental
habitats, and mosaic structure of the sites.

SOIL ORGANISMS 90 (2) 2018



Heinrich Schatz

60

ax IS (paw) [ed X 826T o1u)es snjidibuoj se18zoqo|o

nw ax Is led X (206T ‘suewapnQ) 151610/ sa1egOWRYD

na 10y X (5687 ‘asajiag) snjjisnd sereqowreyd

nw 1] ax (paw) na-s-2 X X €GBT ‘8YdJepN-UIoYdSd Sn)soduaiul sareqoureyd

Is [ed X (206T ‘PIsuAzaIN) re|niiq ssyeqoweyd
aeplegowey ‘weo

na 10y (268T ‘Iawelyy) snjjasioul sareqrioydld |

na loy 626T 100e( 1958]480 Sa1eqIIOyILL|

ax Ine-o (ov8T ‘Yoo 1°D) erenbue ejeyebnr

ax IS 10y (08T ‘uuewlian) sijesawny sareqoaidelq

ax  (pawl) |ed - una-s-2 TG6T ‘UUBWIJIAA SNWISSIINUIW S818Z01el)
aepnazolela) "weH

nw ax Is 10y (628T ‘198Y21IA) snrebuoja snaydadojuopO

ax Jed €2Z6T ‘9S3J4ag snjnasnuiw sapoqeted

na loy (68T ‘88Y21N) sna1yruLIAgel sepogeted
aepipoqe.le) ‘we4

ax IS ina (288T ‘I3eydIIAl) sadijiuow snaewsalajed
aeplaewWwalse) ‘We4

na 10y X (9E6T 1028r) SNTRIISOU SNIUOYIYI0NIIU||SS

na S09 - [0y X (z¥6T ‘punissiod) snyejnaewwi SNIUOYIYIONDIU||BS

ax IS na X 9/6T ‘Zauo\ suebajalad sniuoyiyoor

na 10y X (0T6T ‘ypsebeiL) snatuodde| sniuoyyao1T]

ax IS (¢paw) Joy X 9/6T ‘24O snid sniuoyiyaAyoeag
aepluoyIydAydeIg “We4

ax IS Jed T96T ‘DiOY Ble| BInquios N

aepnsibalsy "we4

Ays 1oy (G58T 19109IN) e1elound eusdiyoeled

Ay 1s 10y 626T ‘100er 106eZUR) RLIS)dIYORIRd
aepiialdiyoy "we4
«— sa19ads Jo Jaquinu uoxe|

« sojdwres
Juswalinbal uonnqLiasip
leliqeH |eJauss)

ay1 BuipseBiay 'snojiydolax ax ‘SNOJOIIAJIS IS ‘SNOJOIIISNW NW ‘SNOJOIIUBYII

"1Xa] 985 ,,$9109ds UIBYINOS — UeaueLIB)IPaW* *,,snojiydolax* sws)
‘snojiydoabAy Ay ‘snoidaoAina na juswalinbal 1eligeH °,,se19ads ugaue.ia)paw,, (paw) ‘onoJeaeed ulaisam jed-m

‘onosesefed [ed ‘edoin3 YINos ‘-fesius) Ins-s-o ‘adoin3 YUoON ‘-Jenua)d Ina-u-o ‘adoin3g [enua)d ns-o ‘onalejoH oy ‘edoin3 Ina ‘ueljodowsoo/IWwss S0 UONNGLISIP [eIBUD) (SUONRIABIGQY

“Juswialinbal JelIgRy pue UoNNgLISIP

Jesouab ‘addairs Axoou ‘puessesd Aip ‘puejysng AIp sieligey ay) Joj pue als yaes 1oj 1sl| sa19ads “(JoJAL YInos) 0dtes| a|[eA / A3|[eA XaesiT ayl ul spuejssedd Aip ul seliw piequo ‘T 9jgel

SOIL ORGANISMS 90 (2) 2018




61

Faunistics of oribatid mites (Acari, Oribatida) in dry grassland sites

Ay oy X (806T ‘asaj4ag) eAe|oINUa) eUWN[RBO|I
ax IS (paw) fed X X X (PT6T ‘0saj4ag) eAe|oISSEID BUWIN|ROO|Id
na S02 - [0y X X X X (PT6T ‘osaliog) esontau euwinjebiad
nw ax loy X X X (FT6T ‘osajiag) elIedIWIo) rUWN[RAIad
ax S092 - |0y X X X X (ST6T ‘suewsapnQ) eJayfe euwnpebiad
ax (pawl) fed X X X ¥T6T ‘suewapnQ ereuuadisie) euwnjes
na led X X X (006T ‘suewapnQ) eleadUE| BUWN|RD
aepluwin|es) "we4
na S092 - |0y X X X (T¥8T ‘Y20 "1'D) BNnpJe 1040y
sepliedeliyydng ‘we4
nwax  (paw) Jed - 1na-s-0 X X X X (2G6T ‘1sun3y) 1A0URY|BA SNaRWaIaNT
nwi ax Is loy (9€8T ‘Y0 "1°D) snbuojqo snaewatangy
ax IS oy X GEST ‘Y20 "1'D shaneday snaewalg
aeplaewaly ‘we4
na S02 - [0y X X X (F0BT ‘eSaj4ag) snwissnnNUIW SNIUOYIYd0Iug
gepliuoyiyooiuz “we4
ax (paw) s09 - Joy X X (S06T ‘esajiag) snielulde| SNWalasso
axIs  (paw) Jed - una-s-2 X (7067 ‘asaj4ag) sniedadse snjoseweq
aepljoseweq "We4
na loy X X €G6T ‘o¥zuans esodan|nd egjagqelsiy
na Ina-s-2 X X 996T ‘140N esolanndeed eqjagelsiy
nw Is S09 - oy (58T 19]091N) sadjjided eqjagelain
aeplseweq "Wwe4
1S (paw) Jna-s-0 X X X (0T6T ‘@s9j49g) Sniejnonas snaewalaydeds
1] NW ax led X X (5G8T 19]09IN) BqWAD snaewalaequiAD
aeplaewWalaequAD "We
na 02 - Joy X (6€8T ‘yo0x 1'0) Jayjad snayloukreld
nwi ax Is loy (588T ‘asajiag) nuoibuel snayjoulwsH
ax Is S0 - |0y (9€8T ‘Yoo 71°D) Jajiuids eisiwed
nw ax S090 - |0y X X (7087 ‘uuewlaH) siubas eisiwed
nw ax loy X (708T ‘uuewlsH) epliioy eIsiwe)
nwi ax Is loy (6€8T ‘U20Y 1'D) BIRINIIBAI] BISIWED
9epIU0]0ID "W
ax (paw) s02 X X (0T6T ‘osajieg) sewwsa s819z0]]Ayd
ax (pawi) so02 X X /76T ‘uealpuels) sniejnanal snIuoYIYIoWsoD

9epIUOYIYI0WS0D “We-

SOIL ORGANISMS 90 (2) 2018



Heinrich Schatz

62

ax IS (paw) ed-m X X T96T ‘JoWWeH Ssiuodelp ejjanyosejn
aepl||[enyde|N "wred

ax  (pawl) Jed - una-s-2 X X X (806T ‘110Bd) SN1R|NPUN ShaeWwepPOoudIT

ax1s  (paw) Jed - una-s-2 X X X X X X X X (806T ‘1108d) Snwi4iayd|nd snaewrepoudi|
aeplaewepoudl "weH

ax Is (pawy) red-m X X X (806T ‘110Bd) Pivjj2qulfiyn] vgjaqOUdIT
9epIgIaqoudIT "wred

ax sd)y uiayinos X X X X X ‘ds snaewalaudl

nw ax Is (paw) Joy X X X (288T ‘19.YdIIA) snaoydoudl| snaewalaudl
aepIaeWaIauUdIT "WeS

na (¢paw) Jed X X (#7087 ‘uuewIaH) snueI20863) SnjjIuax

ax IS (pawl) fed X X 9¢e6T ‘uealpurio) suedalasip snjjiuax

ax sd]v uiayinos X X X %002 ‘Zreyas sisayie snjjiuay

na oy X X (O¥8T ‘Y20 "1'D) Snu1RI0I Shuedel]

na oy X X X X (6€£8T ‘Y20 1) SNILAO SaISLIOPY
aepLedel "We4

na s09 - |0y X X GE]T ‘Y20M "1°D snjngna sniuoyydodAH

aepluoyIyd0dAH “we4

nw 1s (¢paw) oy X X X 0T6T ‘9sajdag sijeuornualdas ejjaiuuewlaH
depl|[aluuBWISH "We4

nw 1s S0 - |0y X X (06T ‘asaj42g) snyatayioydo| sereqiioloid

na S09 - Joy X X X X X 806T ‘9S3J4ag snuiondea sareqiioloid

ax (paw) Joy X X X X X X GEBT ‘Uurw||IA snaedoina sareqliojad

ax (paw) s09 - Jed X X (SE6T ‘uurWIIAN) SISUBUOCOPUIA S8]19z0|deH
aepnazojdeH "we4

ax IS (pawl) fed X X X (7887 ‘J3]|eH) Ja41191R19 SNaeWepolss|d

o sdiv's X X 7 o16011eAeg 119kow w:mmm:ommc%uﬂmw

X sdiv's 2 X X 79 yxo1601ieAeg siie|nbaial m:mmmcommv%hw_\ww

ax Ina-s-2 X X 900¢ ‘uuewbiap) BSsosegleq snaewepouwio

ax (paw) Ina-s-2 X X (0TBT ‘@s9j42g) Sn1e|noNaI SNaRWePOIYLY

nuwi ax 7 (paw) fed - Ina-s-2 7 X X 7 (0V8T ‘420> 1'D) SNEIOWS) SNARWEPOIYLY
deplaeWePOUWAD WeH
99 18 07T A% 1L 9g ey €0T <« sa19ads Jo Jaguinu uoxe|

€1 ST 14 4 9 01 9 yT < so[duwes
TeNqgeH s

SOIL ORGANISMS 90 (2) 2018



63

Faunistics of oribatid mites (Acari, Oribatida) in dry grassland sites

ax (paw) [ed X X 206T ‘esajlag eiardifes einequO
aeplneqlO "We4

nw ax (paw) [ed X (P06T ‘@s9j49g) enQJadns e|81eqLIO

Ayis 1oy X X (GE8T Y203 1'D) eresedRd B||3)RqUO
aepl||srequQO ‘wed

e 1S fed X (2S6T ‘suenl) Sm_SmE:um:wmmmmw__wa

ax IS (paw) [ed X (eiddoidinasul) (806T ‘1j10ed) BId|NISuI Bjasnuey

nw Ay 1s (paw) oy X (806T ‘@sol4ag) ondij|e ejasnwey

ne $03-10Y (006T ‘suewapnQ) mumc_uongA%m_Mnu_ww_umﬁm%

na S02 - oy X X (eqa1ddo) (z06T ‘suewspnQ) eaou ejR1ddO

ax Is ed X X (eiddozyioN) (696T ‘Z3HOIN) 1yoeq|1y e||91ddo

Is Jed X X (er121ddo) (8067 ‘110Bd) e1R[E) B|j81ddO

na loy X 9€8T ‘Ya0y "D suanu eiddo

ax Is (paw) Jed X X (Ss61 “211U1A) eAqe|6 erddoniniy

na S09 - |0y X (806T ‘110ed) snuiw eiddooip

na Joy X X (006T ‘suewiapnQ) BIRUIO BUIYIOSSI]

ax IS (paw) Ina as s 9 X X (7267 ‘ejunyeln) 11asney ejjaiululag

nw 1s Ay ina X X (TS6T ‘@qzuans) e1ounfuod ejjalululag

na 09 - [ed X X (806T ‘1108d) BIRULIRII] B[[BIUIUISG
aepnddo "we4

na S09 - [0y X X 9/8T ‘0fezue4 7® 1ULISBURD SISUSIUNBUER SNIYION
9ePLIYION "We

nw ax (paw) Joy X X (68T 400X "1°0) Jabi1jeds sapoljAreld

ax  (pawl) Jed - una-s-2 X (08T ‘uuewiaH) sn1o0adajay) SapoljosN
9EPIPOIJO3N "WreH

Ay S09 - |0y (GG8T 19]09IN) BURU BIUUBWIBYURN
aepliuuewWIByueN ‘WweS

ax 10y (2887 ‘asajiag) sadibuoj sareqliopod
9epPII_ZO|YI0N “WeS

nw 1 ax Jed X X (888T ‘19BY2IIN) sadinaig Snwalaldlln
JePIWBIBIDIN "WeH

1S Ay S09 X (0T6T ‘@saj42g) J01eW SnayouoydiAl

Ay 10y (888T ‘19BY2IIN) 48qR|6 snayrouoydiAL

Ay i1s S09 - |0y (888T ‘I9BY2IIA) SnjA1oepouow SnIYlouoJeeN

9BPLIYI0UOJBI.IA “We-

SOIL ORGANISMS 90 (2) 2018



Heinrich Schatz

64

nwipax  (paw) Joy - Ina-s-9 X X (806T ‘asaj4ag) 1016u0] eIpRISGaIT

nw ax oy X X 82Z6T O1U]|8S BleJawny eIpelsqal

ax S00 - |0y X X X X X X X X (5687 ‘asajiag) ebeanue|d euriolpwoq
9ep11eqLI0]aYdS "We4

na S0 - |0y X X X X X (5887 ‘|9eyd1Al) ereurseatipenb eiddoapend)

1S (¢paw) sod - joy X X X X (6267 “awuwen) esonssuow eiddoipenbouoio)
aepiiddoipen)d) ‘we4

na S00 - |0y X X X X X (6€8T ‘Y20 1°D) wnound sareqriodund

nw I ax oy X X (788T ‘19eYd1A) aerjawed sa1eqoaAN

na oy X X X X X X (TY8T ‘Y20 "T1°D) SNINIIWSS S3IZOYIUNUIIN

nw 1 ax led X X X X (2z6T ‘18z19MYy2S) Jabisnjopnasd sa1ezoyunully
aepI1eqLolUNd "we4

1S |ed-m X X (0Z6T “o1u)18s) snearjdde snieseuehiars

na S09 - |ed X X X (#¥8T ‘Y20 1°D) smebiase| sniedediyiyd

na S00 - |0y X X (9€8T ‘Yoo 1'D) sninaias snsesedosy
aepLeIRIIYIYd "We4

na Jed X X X X X X X X (##8T ‘YoM "1°D) smouoseyd snimdojad

Ay 1s led X X (ge8T ‘YooY 1°D) snsojnuoy sdojadn3

nwis  (paw) Jed - Ina-s-0 X X (9T6T ‘asaj42g) 1061AR]0 sdojadn3
aepidojadousyd "we4

ax (paw) fed X (0167 ‘asaj4ag) snedoyad sajazojessed

ax (pawl) fed X X X X 661 QR SNIPaWIdIUI Sa)azojessed

ax (paw) oy X X X X X X X X Z£6T ‘uealpuels snuedLije salazojessed
9ep119Zo|essed ‘We4

nw ax (pawi) fed X X X X X X X X (068T ‘19eYd1IN) BaAqR|6 BINIRqLIOBAZ

na oy X X X (SG8T '19102IN) sl|1xa e|nyeqliobAz

ax sd|v ulayinos X X X X ‘ds erddopnasd

ax led X X X (806T “Mo1uy18S) sisuauayasned eiddojneyd

1] aX 0y X X X X X (ov8T ‘Y20 71°D) wnuaoan| eiddojneyd

ne S0J - Joy X X (GG8T '19102IN) stfelqn ejnequo

nw 1 ax led X X X X X (6€6T ‘uurw]IAN) BIANIIBIUL BINTRQLIO
9g 18 07T ce 1L 9g ey €0T <« sa19ads Jo Jaguinu uoxel

€1 ST 14 14 9 01 9 yT < sojdwes
TengeH s

SOIL ORGANISMS 90 (2) 2018



65

Faunistics of oribatid mites (Acari, Oribatida) in dry grassland sites

nw ax Is (pawy) una-s-2 X X X X 1G6T ‘uealpuel sniiv.qyf saisay2i0197

nw ax (paw) [ed X X X X X (8687 ‘1660D) 1A18W8 S81S8Y21019Z0421N
9ep11S3Ya.10197 ‘We-

nw ax S0 - |0y X X X X (9687 ‘asaj4ag) wn401991 sniuoyyaodAyL
aepliuoylydodAylL “weH

na |0y X (88T ‘|9_UDIIN) BIR|08dUE| BWOUISYURY
aeplwosLAyY | weH

na S09 - Joy X X X X X (088T ‘19_Y2IIN) Sn1e[aA snaydadn1oa]

na S09 - |0y X X X X X (0T6T ‘upJebesl) sisuaxares snaydad01oa)

X IS s09 - Joy X X X X €067 ‘9s3jJag Joulw snaydaooloa)
aep1aydeno1os) “weH

na S09 - |0y X X X X (006T ‘suewapnQ) ruobiigns e[aq|ago1ons

na S09 - Jed X X X X (T¥6T ‘pun|ssiod) eaabiuioagns e[|aq|agolons

na oy X X X X X (T¥6T ‘pun|ssiod) sisuaxaJes B|aq|aqoions

na S09 - Jed X X X X (TY6T ‘punissio) sifeseu ejaqagolons

na Jed X X (0S6T ‘@¥zuUaiiS) 1pUN|SSIO} B[1aq1ag0o1oNs

na oy X X (T¥6T ‘punjssiod) suapinae e||aq|agqo1ons

na Jed X X (888T ‘19BY2IIA) rUOHLI BQ|2G01ONS

IS na X X X X X 0/6T ‘ZILOIA ©109s eQ|agolons

nw Ay 1s fed-m - L_mww%w X X X 0/6T ‘ZILO\ 1I31eAlJe ©Q|ag01oNs
9epIg|agoIaNS “We4

ax (paw) s09 - Joy X X (706T ‘@saj4ag) snpipuajds sniuoyiyososaeyds
aepliuoyyd0Iseyds “we4

nw ax led - 1na-s-2 X X X X 68T ‘198Y2I1IN Snd[Nds Xa148A0INIS

nw ax S09 - Jed X X X (GE8T ‘Y20 1) SNINUIW X3118A0INIS

nw 1] 8x Ina-u-2 X X 6S61 QYT 1]auyany xalanold

nwipax  (paw) fed - una-s-o X X (5687 ‘asa)4ag) snie|jord Xallano]|awe|
9epIDIAACINIS "W

na S02 - Joy X X (T¥8T ‘Y203 1°0) sninpi|jed sayeqLIo|ayds

na oy X X X (¥¥8T Yooy 1°0) sedire| sereqLIo|ayas

ne S09 - |0y X X X X (S£8T ‘Y20 "1°D) sniebinse| sayeqliolayds

ne Ins-2 X X 966T ‘UuBWBIBA 79 ONIAI lUUBWI|IM BIPEISHalT

na $02 - |0y X X X (888T ‘|9€UDIIN) SIjIwWIS IpeIsgal

ax (paw) oy X X X (TS6T ‘uuew AN BOIUOUUER BIpRISGalT

SOIL ORGANISMS 90 (2) 2018



66

Heinrich Schatz

In this context | want to discuss the term ‘xerophilous’
(see also Hopperger & Schatz 2013). According to
Schéfer (2003) this term refers to organisms that prefer
dry habitats. However, due to the mere occurrence
in xeric habitats no direct proof of preference for this
habitat can be recognized, since it could only mean a
greater resistance to drought. In contrast, ‘xerobiont’
organisms are bound to xeric habitats. In this study the
term ‘xerophilous’ is used broadly for species that are
found predominantly in xeric habitats. Especially taxa
from the southern or ‘mediterranean’ fauna require
higher temperatures, usually coupled with xerophily (or
tolerance of desiccation). These species occur mainly in
south-exposed xerothermic sites (Schuster 1960).

3.3 Characterization of the sites

Sében is situated at an altitude of about 600-—
700 m a.s.l. A total of 103 species were found, the highest
diversity of all investigated areas. Some conspicuous
xerophilous species in the shrub forest and dry grassland
are Damaeolus asperatus, Gymnodamaeus meyeri,

Plesiodamaeus craterifer, Sphaerochthonius splendidus,
Subiasella quadrimaculata, Xenillus athesis, and
Eupelops claviger (the latter species is silvicolous).

One small hill northward of the monastery (46°38,71'N,
11°34,19’E, 680 m a.s.l) with rocky steppe and dry
grassy patches under Fraxinus ornus harbours an
outstanding assemblage of very rare oribatid species (e.g.
Arthrodamaeus femoratus, Cosmochthonius reticulatus,
Gymnodamaeus irregularis, Phyllozetes emmae).

Trumbichl is a smaller site at 880 m a.s.. Among
the total of 46 species some remarkable findings are
Machuella  draconis, Phauloppia rauschenensis,
Provertex kuehnelti, also Protoribates lophothrichus,
Ramusella elliptica (the latter two species are silvicolous).

Raffeil hill (about 740 m a.s.l): Among the total
of 56 species some rarities are Cultroribula lata and
Lamellovertex caelatus.

Teis (1000m a.s.l): A total of 71 species were
collected. Some remarkable species are Gymnodamaeus
barbarossa, Liochthonius perelegans, Micreremus
brevipes, and Passalozetes perforatus.

The hill Wasserbihl near Lajen is situated at 1100 m
a.s.l. In the few samples taken 32 species were found.

Table 2. Oribatid mites in dry grasslands in the Eisack Valley / Valle Isarco (South Tyrol). Habitat requirements of species and proportion
of ‘mediterranean species’ in each site and habitat (data from the literature, see Tab. 1 and text). Regarding the terms ‘xerophilous’

‘mediterranean’ see text.

species number all sites  Saben gircuhrln Raffeil ~ Teis Lajen ?er:s? Idar%/dgrass g?ecpl)(ge
spp. total 150 103 43 56 71 32 110 81 56
euryoecious 50 35 18 25 29 13 42 25 21
silvicolous 47 29 6 13 18 4 42 13 10
xerophilous 79 54 21 27 37 18 49 52 31
hygrophilous 12 6 2 1 3 1 9 2 2
microhabitats:
lichenicolous 10 7 2 4 3 1 6 8 4
muscicolous 36 54 11 13 17 6 25 19 13
mediterranean 46 35 12 16 22 8 32 31 15
percentage all sites  Saben —brircuhrln Raffeil Teis Lajen ?er:s? ijar%/dgrass g?;ﬁge
spp. total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
euryoecious 333 34.0 419 44.6 40.8 40.6 38.2 30.9 375
silvicolous 31.3 28.2 14.0 23.2 254 125 38.2 16.0 17.9
xerophilous 52.7 52.4 48.8 48.2 52.1 56.3 445 64.2 55.4
hygrophilous 8.0 5.8 4.7 1.8 4.2 3.1 8.2 25 3.6
microhabitats:
lichenicolous 6.7 6.8 4.7 7.1 4.2 31 55 9.9 7.1
muscicolous 24.0 52.4 25.6 23.2 23.9 18.8 22.7 235 23.2
mediterranean 30.7 34.0 27.9 28.6 31.0 25.0 29.1 38.3 26.8
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Table 3. Serensen index of oribatid mite assemblages from five sampling sites in the Eisack Valley / Valle Isarco (South Tyrol).
Species in common upper left, Sarensen index bottom right, values >50% similarity highlighted in grey; highest values marked in bold.

a) species in common and similarity coefficient (all species)

Lajen Teis Raffeil Trumbichl Sében spp. total
Sében 23 47 38 28 - 103
Trumbichl 18 29 26 - 38.4 43
Raffeil 22 38 - 52.5 47.8 56
Teis 25 - 59.8 50.9 54.0 71
Lajen - 48.5 50.0 48.0 34.1 32

b) species in common and similarity coefficient (xerophilous species)

Lajen Teis Raffeil Trumbichl Sében spp. total
Sében 12 21 18 13 - 54
Trumbichl 9 15 13 - 76.5 21
Raffeil 11 18 - 54.2 44.4 27
Teis 13 - 56.3 51.7 46.2 37
Lajen - 473 48.9 46.2 333 18

Some remarkable species are Podoribates longipes,
Pseudoppia sp., and Jugatala angulata, the latter species
frequently found at higher altitudes.

Table 3 gives the number of species present in both sites
and the Sgrensen index for all combinations of sampling
sites. The Sgrensen-Index was calculated with all species
(@) and with xerophilous species only (b). The sampling
in all sites was mainly restricted to the dry habitats,
thus the species similarity is generally high, highest
between Raffeil and Teis (60%), lowest between Saben
and Trumbichl (38%). Considering only xerophilous
species, the highest similarities are observed between
Saben and Trumbichl (76 %) and between Raffeil and
Teis (56 %), the lowest between Sében and Lajen (33 %).
Most values range within similar percentages and the
minor differences might be caused by different size of
the sites (Saben is by far the most extended site, also
most samples were taken there, in Lajen the dry sites are
relatively small). Thus, Sében and Trumbichl harbour
the most representative xerophilous oribatid fauna of dry
grasslands.

A total of 14 species occur in all 5 sites, among them the
xerophilous species Dometorina plantivaga, Eueremaeus
valkanovi, Licnodamaeus pulcherrimus, Passalozetes
africanus, Zygoribatula glabra. On the other end of the
scale 80 species were found in only one site, among them
29 species with one specimen, 7 with 2 specimens.

3.4 Remarkable species records

Arthrodamaeus reticulatus (Berlese, 1910) (Fam.
Gymnodamaeidae): General distribution: Central,
South, West Europe, northern Africa; preferably in dry
habitats. Eisack valley: single records in Sében, in dry
grassland.

Carabodes minusculus Berlese, 1923 sensu Bernini
1976 (Fam. Carabodidae): Taxonomic remark: This
species is very similar to Carabodes schatzi Bernini,
1976. The latter species is frequent at higher altitudes
of the Central and Southern Alps (Bernini 1976, Schatz
2018). Among the morphological differences between
both species (Bernini 1976) one of the most striking
characters is the shape of the notogastral setae (longer,
thin and pointed in C. schatzi versus thicker, serrate and
blunt in C. minusculus). General distribution: Bernini
(1976) recorded this species from several localities in
South Europe in dry habitats, it is also known from the
western and southeastern Palaearctic including Central
Asia, possibly introduced into the U.S.A. (Hammer
1969). First record for South Tyrol. Earlier records of
‘C. minusculus’ in mountains around the Brenner Pass
(Schmolzer 1994) are considered to be C. schatzi (Schatz
2018). Eisack valley: Saben, Teis, Lajen, in dry grassland
and rocky steppe.
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Cosmochthonius reticulatus Grandjean, 1947 (Fam.
Cosmochthoniidae): General distribution: southern
Palaearctic, Nearctic and Neotropical regions; preferably
in dry habitats. First record for South Tyrol, known from
Sondrio and South Italy. Eisack valley: S&ben, in dry
grassland.

Damaeolus asperatus (Berlese, 1904) (Fam.
Damaeolidae):  General  distribution:  southern
Palaearctic, Nearctic; preferably in dry and woody
habitats. Eisack valley: Saben, in dry shrub forest.
Schuster (1965) reported this species from the same
site in small stands of Castanea sativa and Quercus
pubescens.

Eupelops  claviger  (Berlese, 1916)  (Fam.
Phenopelopidae): Taxonomic remark: This species is
very similar to Eupelops acromios (Hermann, 1804). The
assignment of the specimen from Saben to E. claviger
was based on the close-by position of the notogastral
setae Ip/h3, distally broadened rostral setae, and setae
h1l and pl longer than p2 and p3 (Mahunka 1992). Body
length 740 um. General distribution: Italy: Prov. Sondrio
(type locality), Switzerland: Grisons, Southeast Europe,
southern and eastern Palaearctic; preferably in woody
habitats, also in moss. First record for South Tyrol. Eisack
valley: Saben, single record in submediterranean shrub
forest in dry moss.

Gymnodamaeus irregularis Bayartogtokh & Schatz,
2009 (Fam. Gymnodamaeidae): General distribution:
Second record of this recently described species,
originally found in a dry habitat in the Inn Valley near
Motz in North Tyrol, Austria (Bayartogtokh & Schatz
2009). The species seems to prefer dry habitats. First
record for Italy and South Tyrol. Eisack valley: Saben,
in dry grassland. The species was transferred without
justification to the genus Joshuella by Subias (2009-2018).

Gymnodamaeus meyeri Bayartogtokh & Schatz,
2009 (Fam. Gymnodamaeidae): General distribution;
Central Eastern Alps, in South Tyrol hitherto only found
in Matscher Tal / Val di Mazia, in a larch forest pasture
(Schatz 2017). The species seems to prefer dry habitats.
Eisack valley: Sében, single record in dry shrub forest.
The species was transferred without justification to the
genus Joshuella by Subias (2009-2018).

Lamellovertex caelatus (Berlese, 1895) (Fam.
Scutoverticidae):  General  distribution:  southern
Palaearctic; preferably in dry habitats, in lichens and
moss. Eisack valley: Sében, Raffeil, in dry grassland and
rocky steppe.

Licneremaeus sp. (Fam. Licneremaeidae): Taxonomic
remark: An undescribed species, morphological
similarities to L. giustii Bernini, 1973. A description is in
preparation. General distribution: First record for South
Tyrol. S&ben, Trumbichl, Teis, in dry grassland and dry
shrub forest.

Licnobelba latiflabellata  (Paoli, 1908) (Fam.
Licnobelbidae): General distribution: southwestern
Palaearctic; preferably in dry deciduous forests
(Weigmann et al. 2015). Eisack valley: Saben, in dry
grassland and shrub forest.

Liochthonius perelegans Moritz, 1976 (Fam.
Brachychtoniidae):  General distribution:  Central,
Southwest, East Europe. A very rare species, probably
sometimes overlooked —this species is among the smallest
oribatid mite species (length of present specimens n=3,
165-175 x 95-102 pm). Known from dry deciduous
forests (Weigmann et al. 2015). First record for Italy
and South Tyrol, in North Tyrol recorded in Obergurgl
(Festkogel 3035 m a.s.l, Schatz 2004). Eisack valley:
Raffeil, Teis, single records in dry grassland.

Machuella draconis Hammer, 1961 (Fam.
Machuellidae): General distribution: southwestern
Palaearctic, Central America; preferably in dry deciduous
forests (Weigmann et al. 2015). First record for South
Tyrol. Eisack valley: Trumbichl, single record in dry
shrub forest.

Metabelba parapulverosa Moritz, 1966 (Fam.
Damaeidae): General distribution: Central, South,
Southwest Europe; preferably in open habitats, also
in mountainous regions (Weigmann et al., 2015). First
record for South Tyrol. Eisack valley: S&ben, Teis, in dry
shrub forest.

Phyllozetes emmae  (Berlese, 1910) (Fam.
Cosmochthoniidae): General distribution: southern
Palaearctic, Oriental, Nearctic, Neotropical and
Australian regions, mainly tropical and subtropical;
preferably in warm and dry habitats. A very rare species,
small and whitish, probably sometimes overlooked
(length of present specimen 242 x 93 um). First record
for South Tyrol. Eisack valley: Sében, single record in
dry grassland.

Plesiodamaeus craterifer (Haller, 1884) (Fam.
Gymnodamaeidae): General distribution: South Tyrol:
Klausen, Castelfeder (Hopperger & Schatz 2013),
southern Palaearctic; preferably in dry and woody
habitats. Eisack valley: Sében, in dry grassland and shrub
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forest. Schuster (1965) reported this species from the
same site in small stands of Castanea sativa and Quercus
pubescens.

Pseudoppia sp. (Fam. Oribatulidae): Taxonomic
remark: An undescribed species, morphological
similaritiesto P. mediocris (Mihel¢i¢, 1957). A description
is in preparation. General distribution: already found in
South Tyrol (Schatz 2018), North Tyrol (Schatz & Fischer
2015, sub Pseudoppia mediocris), Carinthia (Perlinger &
Schatz 2009, sub Pseudoppia mediocris). Eisack valley:
Saben, Lajen, single records in dry grassland and rocky
steppe.

Scapheremaeus reticulatus (Berlese, 1910) (Fam.
Cymbaeremaeidae): General distribution: South Tyrol:
WeiRenbach im Sarntal (Schatz & Fischer 2016), Central,
South Europe; in dry, woody habitats. Eisack valley:
Saben, in dry grassland, shrub forest and rocky steppe.

Sphaerochthonius splendidus (Berlese, 1904) (Fam.
Sphaerochthoniidae): General distribution: southern
Palaearctic, Oriental, Ethiopian, Nearctic, Neotropical
and Australian regions, semicosmopolitan; preferably
in warm and dry habitats. Eisack valley: Saben, in dry
grassland and shrub forest.

Xenillus athesis Schatz, 2004 (Fam. Liacaridae):
General distribution: only known from South Tyrol: dry
forests along river Etsch / Adige near Bolzano / Bozen
and in Castelfeder (Schatz 2018). The species seems to
prefer dry habitats. Eisack valley: Sében, in dry grassland
and shrub forest.

Xenillus  discrepans Grandjean, 1936 (Fam.
Liacaridae): General distribution: southern Palaearctic;
preferably in deciduous forests (Weigmann et al. 2015).
Eisack valley: Sében, single record in in dry grassland.

4. Conclusions

The investigated sites in the Eisack valley host
oribatid species assemblages which are characteristic
for dry habitats in the valleys of the southern Alps. The
percentage of xerophilous species in all sites is high and
seems to be linked to the size of the site and the habitat
composition of surrounding areas.

Among all sites a small hill in Sében contains an
outstanding oribatid fauna — some very rare xerophilous
species occur there. The high species number in Raffeil
and Teis as well as the high similarity of these sites is

also remarkable and shows the importance of even smaller
sites as refuges for rare species assemblages.

It can be concluded that the few remaining dry grasslands
in the Eisack Valley are still important as stepping stones
for “‘mediterranean’ species from the South to the Central
Alps. Due to their specific ecological requirements
oribatid species are valuable indicators for habitat quality
of dry grasslands and should be considered in the planning
of management and conservation. Dry grasslands are
critically endangered by succession and overgrowing with
shrubs, by agricultural eutrophication or by anthropogenic
settlement pressure. Some of the investigated sites are
protected areas by the Nature Conservation Act of the
Autonomous Province Bolzano. It is to be hoped that
these unique habitats for an exceptional soil fauna will be
conserved for the future.
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