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Mesostigmata mite fauna was investigated in soil of one alkaline fen at Apsuciems in the Maritime
Lowland in Latvia in 2009. Thirty sample plots were selected in the following way: half of them
were located in Brown Bog Rush, Schoenus ferrugineus and half — in Saw-Sedge, Cladium
mariscus prevailing habitat. Soil samples were collected using a soil borer. Vegetation cover was
described in accordance with Braun-Blanquet classes. Mites were extracted using modified Ber-
lese funnels. In total, more than 28 species were recorded, of them Prozercon kochi and Perga-
masus vagabundus were dominant species. Mean density of Mesostigmata mites ranged from
520 to 2140 ind./m°. Mite abundance and distribution between habitats depended on vegetation

cover of the vascular plants, while moss cover and soil pH had no significant influence.
Key words: plant communities, soil, ecotone, Latvia, Maritime Lowland.

INTRODUCTION

A high rate of decomposition and high total microarthropod
abundance are characteristic of older, least disturbed eco-
systems (Reynolds et al., 2007). Soil disturbance has a ma-
jor effect on another critical ecosystem factor — the abun-
dance of litter microarthropods. Peatlands might represent
such an undisturbed habitat. Peatlands form in the areas of
poor drainage where both mineral soil and lower peat layers
are in constant waterlogged condition (Finnamore, 1987).
Peatlands are divided into two main types, fens and bogs,
which can be characterised by vegetation and pH. An alka-
line fen is a peat-covered area fed by mineral-rich waters, in
which sedges and brown mosses usually dominate, and pH
is alkaline. This type of fens is called a rich fen, and they
are rich in species (Hajek et al., 2006). Fens are an impor-
tant and unique wetland type. Species of fauna and flora are
unique in alkaline fens and many are protected in Europe
(Stanova et al., 2008).

A high ground water level is one of the most important as-
pects that sustains alkaline fens and influences species com-
position of plants and animals. Calcium levels may be high
when mineral bedrock is close to the fen surface or a con-
tinuous supply of calcium-rich groundwater is present (Ta-
baka, 1960; Pakalne, 2008). Alkaline fens are semi-aquatic
habitats with plant species like Cladium mariscus, Carex
dawalliana, C. elata, C. lasiocarpa, Schoenus ferrugineus,
Phragmites australis, and mosses Calliergonella cuspidata
and Scorpidium scorpidiodes. Saw-Sedge C. mariscus is an
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aggressive plant and may form monodominant vegetation
cover, thus outcompeting other plant species, including
Brown Bog Rush Schoenus ferrugineus. We hypothesise
that soil invertebrates might between these two plant com-
munities.

Mesostigmata mites have been investigated in peat bogs in
Europe (Silvan et al., 2000; Skorupski et al., 2008) and also
in some semi-aquatic habitats (Kaluz, 1997; Reynolds et al.,
2007). These mites are abundant and a diverse group of mi-
croarthropods in the soil, albeit data on them in fens are
scarce, and only few investigations have been performed so
far (Gwiazdowicz and Gulvik, 2007; Marquardt and
Kaczmarek, 2009). Recently also Oribatida mites were in-
vestigated in ApSuciems fen (Kagainis and Spungis, 2011).

The Mesostigmata mite fauna has been investigated in Lat-
via since the 19 century (Grube, 1859) and faunistic and
ecological data recently have been summarised (Salmane,
2001; 2011; Salmane and Brumelis, 2010). However, no in-
vestigations of alkaline fen inhabiting species have been
performed up to now. The aim of the current investigation
was to describe Mesostigmata mite assemblages in ApSu-
ciems alkaline fen and determine effects of vegetation and
soil factors.

MATERIAL AND METHODS

ApSuciems fen is situated in the Engure municipality, Lat-
via (central coordinates 57°05°29”, 23°31°69”) (Fig. 1).
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Fig. I. Location (®) of ApSuciems fen in Latvia.

This fen represents two habitats of EU importance: Alkaline
fens with Cladium mariscus and species of the Caricion
davallianae (Code 7210) and Alkaline fens (Code 7230)
(Anonymous, 2007). The fen is a Natura 2000 site.

The investigation was conducted in ApSuciems fen on May
20 and on September 13, 2009. A 60-m transect with 30
sample plots was chosen crossing two plant communities.
Area of sample plots was 1 m2; distance between plots was
two meters. Half of plots (P1-P15) occurred in an area
dominated by Schoenus ferrugineus and the other half
(P16-P30) in an area dominated by Cladium mariscus.

Soil samples were collected in the centre of every sample
plot using a soil borer (sample area 0.01 mz) at 5-cm depth.
Mites were extracted on modified Berlese funnels (Dunger
et al., 1997) during a seven-day period and 25 W light bulbs
were used. Specimens were sorted and mounted in modified
Berlese media (Upton, 1993). Species were identified using
keys (Bregetova, 1977; Karg, 1993; Masan, 2001; Kaluz
and Fenda, 2005). The material is deposited in the Institute
of Biology, University of Latvia.

The Braun-Blanquet method (Braun-Blanquet, 1964) was
used to describe vegetation cover in each sample plot on
July, 2009. Cover of plant species was expressed in classes.
Soil moisture was evaluated by the presence/absence of free
water on the fen’s surface. Spring samples were saturated
with water, while autumn samples were moderately wet.

The dominance classes of mites were calculated in accor-
dance with the Engelmann (1978) classification. MS Excel
was used to visualise results. Gamasina and Uropodina
mites were treated separately. Detrended Correspondence
Analysis (DCA; PC-ORD 5 programme package) was used
to determine vegetation gradients and to characterise mite
assemblages and factors influencing them (mite and plant
species represented in samples only by one individual were
omitted in the analysis). Shannon-Wiener index were deter-
mined for mites and plants in sample plots. The numbers of
males, females and deutonymphs in every sample were
merged.

RESULTS

Abundance and species diversity of the Mesostigmata mites
was significantly higher in autumn samples than in spring
(Table 1). Therefore, only autumn samples were used for
further statistical analysis. Two Gamasina species, Perga-
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masus vagabundus and Prozercon kochi, dominated at both
sampling times. Females, males and deutonymphs of
Pergamasus vagabundus were represented in proportions
22, 11 and 67% of the population in May and 42, 16 and
42% in September. In Prozercon kochi, females dominated
over males (91.9% and 71.29%, respectively).

The cover of vascular plants significantly differed between
the two groups of sample plots, while the moss cover and
pH were similar (Table 2). The vascular plant species
Myrica gale, Schoenus ferrugineus, Cladium mariscus,
Molinia caerulea, Carex panicea, Potentilla erecta,
Parnassia  palustris, Succisa pratensis and Scirpus
tabernaemontani and mosses Campylium stellatum,
Calliergonella cuspidata and Fissidens adianthoides had
the largest cover.

DCA ordination results of the vegetation data are shown in
Fig. 2. The plots were divided into two definite groups.
Axis 1 clearly showed changes in the vegetation cover:
from plots dominating by Cladium mariscus (to the right) to
plots dominating by Schoenus ferrugineus (to the left). Axis
2 could not be explained.

Distribution of Gamasina mites along the transect was simi-
lar in both sampling dates (Fig. 3) showing a preference to
the ecotone — border between two plant associations.
Schoenus ferrugineus was dominant in the sample plots
P1-P15, while Cladium mariscus — in the sample plots
P16-P30.

Uropodina were analysed separately. These mites also
showed preference to the ecotone (Fig. 4). Schoenus
ferrugineus was dominant in the sample plots P1-P15,
while Cladium mariscus — in the sample plots P16-P30.

DCA ordination of Mesostigmata data showed that plots did
not cluster in the same groups as vegetation data (Fig. 5).
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Fig. 2. DCA ordination based on vegetation data from the ApSuciems fen,
July, 2009. Axis 1 eigenvalue is 0.35, Axis 2 — 0.09. Dots represent sam-
ple plots dominated by Schoenus ferrugineus, triangles — plots dominated
by Cladium mariscus.
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Table 1

MESOSTIGMATA SPECIES LIST, ABUNDANCE AND DOMINATION OF GAMASINA SPECIES IN APSUCIEMS FEN IN 2009

Taxon Abbreviations Date and abundance Domination of Gamasina (%)
May 20 September 13 May 20 September 13
Veigaia nemorensis (C.L.Koch, 1839) veinem 5 12 5.10 2.19
V. transisalae (Oudemans, 1902) veitra 12 29 12.24 5.30
V. kochi (Tragérdh, 1901) veikoc 9 4 9.18 0.73
V. cervus (Kramer, 1876) veicer 1 23 1.02 4.20
Pergamasus vagabundus Karg, 1968 pervag 21 113 21.43 20.66
P. brevicornis Berlese, 1903 perbre 0 11 0 2.01
P. lapponicus Tréigardh, 1910 perlap 4 34 4.08 6.22
P holzmannae Micherdzinski, 1969 perhol 0 1 0 0.18
P. misellus Berlese, 1904 permis 0 6 0 1.10
Holoparasitus excipuliger (Berlese, 1905) holexc 7 15 7.14 2.74
Neojordensia sinuata Athias-Henriot, 1973 neosin 0 2 0 0.37
Cheiroseius curtipes (Halbert, 1923) checur 2 23 2.04 4.20
C. serratus (Halbert, 1915) cheser 0 28 0 5.12
C. dungeri Karg, 1971 chedun 3 30 3.06 5.48
C. bryophilus Karg, 1969 chebry 0 23 0 4.20
Leioseius minusculus (Berlese, 1905) leimin 0 1 0 0.18
L. bicolour (Berlese, 1918) leibic 0 1 0 0.18
Antennoseius borrusicus Sellnick, 1945 antbor 0 1 0 0.18
Ololaelaps placentula (Berlese, 1887) olopla 3 6 3.06 1.10
Hypoaspis vacua (Michael, 1891) hypvac 0 1 0 0.18
H. nolli Karg, 1962 hypnol 0 1 0 0.18
Geholaspis longispinosus (Krimer, 1876) gehlon 0 3 0 0.55
Stylochirus physogastris Karg, 1971 styphy 0 1 0 0.18
Prozercon kochi Sellnick, 1943 prokoc 31 178 31.63 32.54
Uroobovella minima (C.L. Koch, 1841) 14 21
Uropodina 3 spp. indet. 45 74
Number of species 15 28
Number of individuals 157 641
Population density (ind./mz) 520 2140
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Fig. 3. A distribution of Gamasina mites along the transect crossing two plant associations in the ApSuciems fen on May 20 and on September 13, 2009.
Schoenus ferrugineus was dominant in the sample plots P1-P15, while Cladium mariscus in the sample plots P16-P30.

Sample plots formed two groups. The right group included
almost all plots dominated by Cladium mariscus, and the
left group by plots mainly dominated by Schoenus
ferrugineus. Thus, Axis 1 can be explained as changes from
plots dominating by Schoenus ferrugineus (to the left) to the
plots dominating by Cladium mariscus (to the right). Obser-
vations showed that Cladium mariscus prefers more damp
soil conditions with open water present, compared to
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Schoenus ferrugineus habitat. Axis 2 could not be ex-
plained, but Scirpus tabernaemontana was somewhat
associated with this axis.

The Gamasina species also did not form so clear clusters
grouping the ordination as for vegetation (Fig. 6). The dis-
tribution of two dominant species Pergamasus vagabundus
and Prozercon kochii was opposite: the first species was in-
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Table 2

MEAN DOMINANCE CLASSES (ACCORDING TO BRAUN-
BLANQUET) OF PLANT SPECIES AND MEAN PH IN TWO GROUPS
OF SAMPLE PLOTS IN THE APSUCIEMS FEN IN 2009

Plant species Abbreviations Groups of sample plots

P1-P15 P16-P30

Vascular plants

Schoenus ferrugineus SchFer 247 0.67
Carex panicea CarPan 1.80 0.87
Potentilla erecta PotEre 1.67 0.33
Molinia caerulea MoCae 1.80 0.87
Succisa pratensis SucPra 1.00 0.42
Parnassia palustris ParPal 0.87 0.53
Sesleria caerulea SesCae 0.40 0.07
Carex elata CarEla 0.40 0.13
Scirpus tabernaemontana SciTab 0.73 0.00
Carex hostiana CarHos 0.27 0.00
Primula farinosa PriFar 0.53 0.00
Cladium mariscus ClaMar 0.00 2.93
Peucedanum palustre PeuPal 0.00 0.07
Mosses

Drepanocladus revolvens DreRev 2.60 1.80
Campylium stellatum CamSte 1.60 1.87
Calliergonella cuspidata CalCus 0.07 0.14
Fissidens adianthoides FisAdi 0.13 0.07
Campylium spp. CamSpe 0.00 0.07
Pohlia nutans PohNut 0.00 0.07
Mean pH 6.67 6.67

Schoenus ferrugineus was dominant in sample plots P1-P15, while
Cladium mariscus — in sample plots P16—P30
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Fig. 4. A distribution of Uropodina mites on the transect crossing two plant
associations in the ApSuciems fen on May 20 and on September 13, 2009.
Schoenus ferrugineus was dominant in the sample plots P1-P15, while
Cladium mariscus — in the sample plots P16-P30.

significantly positively correlated with Axis 1 (r = 0.231,
p > 0.05, n = 30) while the second species — significantly
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Fig. 5. DCA ordination of sample plots based on Gamasina abundance.
Vectors show relation to vegetation factors in the ApSuciems fen in Sep-
tember 13, 2009. Axis 1 eigenvalue is 0.556, Axis 2 — 0.294. For abbrevia-
tions of plant species see Table 2.
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Fig. 6. DCA ordination of Gamasina species based on abundance. Vectors
show relation to vegetation factors in the ApSuciems fen on September 13,
2009. Axis 1 eigenvalue is 0.556, Axis 2 — 0.294. For abbreviations of mite
species see Table 1, for abbreviations of plant species see Table 2.

negatively (r =-0.817, p < 0.01, n = 30), thus showing pref-
erence to plots with Schoenus ferrugineus dominance.

Plant species diversity was not related to mite species diver-
sity; the Spearman correlation between the Shannon-Wiener
index of mites and plants in the samples was insignificant
(r = 0.103, p > 0.05, n = 30).

DISCUSSION

Obviously, it was not expected to find high Mesostigmata
mite diversity in the alkaline fen, which irregularly floods
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with ground and precipitation water. Twenty-four Gamasina
species of eight families and one Uropodina species
Uroobovella minima and three undetermined Uropodina
species were recorded in the ApSuciems fen. This is the first
investigation of Mesostigmata in the alkaline fens in Latvia.

The number of species more or less corresponds to those
observed in similar habitats in Finland (Huhta et al., 2010):
32 species in an open bog and 26 species in wetland habi-
tats. One Uropodina species Uroobovella pulcehella (inhab-
iting a poor fen was recorded in Norway (Gwiazdowicz and
Gulvik, 2007). Uropodina mites were surveyed in total,
with the exception of U. minima in the current research.
Twenty-nine Mesostigmata species were recorded in low
and raised bogs in Lithuania (Eitmanaviciute, 2003), of
seven species were found in the ApSuciems alkaline fen in
Latvia: Veigaia transisalae, V. cervus, Pergamasus
brevicornis, P. misellus, Cheiroseius serratus, Ololaelaps
placentula and Prozercon kochi. The species Hypoaspis
vacua was recorded in peatbogs in Poland (Bloszyk and
Halliday, 1996).

Mesostigmata fauna has been investigated in eight raised
bogs of Latvia, where 29 species of nine families were
found (Lapina, 1988).

Four of six species of the family Veigaiaidae registered in
Latvia so far (Salmane, 2011) were recorded in the
ApSuciems fen (Table 1). Mites of the genus Veigaia
(Veigaiaidae) are known to inhabit the Holarctic region
(Blaszak ef al., 20006). V. nemorensis is the most widely dis-
tributed in various habitats among species of the genus
(Bregetova, 1977; Karg, 1993; Blaszak et al., 2006). It is
also the most abundant and ubiquitous species among soil
inhabiting Mesostigmata mites in Latvia (Salmane, 2001;
2011). V. nemorensis was found in relatively low density in
the ApSuciems alkaline fen (Table 1). It was recorded as a
subdominant in raised bogs of Latvia (Lapina, 1988).
V. transisalae prefers wet to moist habitats in Europe
(Bregetova, 1977; Karg, 1993; Blaszak er al., 2006) and
previously was recorded in Latvia in bogs and other wet
habitats near lakes and rivers (Salmane, unpublished data).
V. kochi is distributed in the Palaearctic region and has been
recorded in a wide range of habitats (Bregetova, 1977,
Karg, 1993; Blaszak ef al., 2006). This is a common, but
not abundant species in Latvia, and has been found in for-
ests, grasslands, dunes and bogs (Lapina, 1988; Salmane,
2011). In the current investigation it was the only species
that was more abundant in spring samples (Table 1). V.
cervus is a common species through the Holarctic region,
preferring wet to moist habitats (Bregetova, 1977; Karg,
1993; Blaszak et al., 2006). It was observed to be a
subrecedent species in raised bogs of Latvia (Lapina, 1988).
Generally, this species was not numerous in the ApSuciems
fen and was more abundant in autumn.

Six species of the family Parasitidae were found in the
ApSuciems fen (Table 1). Pergamasus vagabundus was re-
corded as a second dominant species in the current investi-
gation, while it was described as a subrecedent in raised
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bogs in Latvia (Lapina, 1988). This species is known from
the wide variety of habitats in the Palaearctic region, prefer-
ring wet habitats, but also found in dry habitats (Bregetova,
1977; Karg, 1993). P. vagabundus has been recorded in var-
ious habitats and is a ubiquitous species in Latvia (Salmane
and Brumelis, 2010). The other four Pergamasus species
and Holoparasitus excipuliger are inhabitants of various
habitats, often preferring wet sites in Europe (Micher-
dzinski, 1969; Karg, 1993). These species are recedents or
subrecedents in raised bogs in Latvia (Lapina, 1988).

Neojordensia sinuata of the family Aceosejidae is known
from the rhizosphere and mosses in Europe (Karg, 1993;
Gwiazdowicz, 2007). Only two specimens were found in
our investigation. The species of Aceosejidae, including ge-
nus Cheiroseius, were mentioned by Lapina (1988) as rare
in raised bogs of Latvia. In the current investigation, four
relatively abundant species were recorded (Table 1).
Cheiroseius dungeri and Ch. bryophilus are new to the
fauna of Latvia (Salmane, 2009). They inhabit soil and wet
mosses, and litter in Europe and are considered rare in
Slovakia (Karg, 1993; KaluZz and Fenda, 2005; Fenda and
Kaluz, 2009). Lapina (1988) did not record the genus
Cheiroseius in raised bogs of Latvia.

Population density of Gamasina mites ranged from 520 to
2140 ind./m*. The mite density depended on soil moisture and
season. The fen was wet; open water occurred in spring,
while it was relatively dry in the autumn. Due to this, the pop-
ulation density was significantly lower in spring, compared to
autumn. Similar observations were made in a study of a
peatland drainage area in Finland (Silvan et al., 2000).
Changes in the density are related also to the Mesostigmata
mite life cycle, as the highest abundance occurs in autumn
(Kaluz, 1997; Salmane, 2000; Silvan et al., 2000; Laiho et al.,
2001).

The dominant species P. kochi has a wide range of distribu-
tion with high ecological plasticity (Bregetova, 1977; MaSan
and Fenda 2004). It has been recorded from Central Europe,
West Russia and Scandinavia. This species is characterised as
a hygrophilous euedaphic detritocole occurring in litter,
mosses, rotting wood and the plant rhizophere. P. kochi was
found in several raised bogs in previous studies in Latvia
(Lapina, 1988; Salmane and Brumelis, 2010; Salmane,
2011). It prefers dryer microhabitats dominated by Schoenus
ferrugineus, which forms hummocks, thus hypothetically
providing dryer environmental conditions in the ApSuciems
fen.

An effect of vascular plant cover on distribution and abun-
dance of Mesostigmata mites in ApSuciems fen was not clear.
Plant communities dominated by Cladium mariscus or
Schoenus  ferrugineus formed specific and differing
Mesostigmata mite communities. Obviously, in the existing
specific soil conditions the presence of open water in
Cladium mariscus growth is more important limiting factor
for mites than plant species diversity.
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It was expected that mosses might influence mite distribu-
tion by providing different microhabitats, but this was not
observed. Soil pH did not have much variability, and there-
fore, it was not possible to evaluate its effect on the distri-
bution of mites. Soil moisture in the upper layer of soil
differed, as became dryer in autumn. Experimental observa-
tions (Huhta and Hanninen, 2001) showed that moisture re-
gime did not influence significantly neither species richness
nor diversity, while at least Veigaia nemorensis prefered
constant moisture. That might be explained by the low
abundance of this usually common species. Karg (1993) and
Salmane (unpublished data) recorded Pergamasus
vagabundus from bogs and wet substrates. This species is
ubiquitous and occurs in various habitats, especially in vari-
ous forests (Lapina, 1988), but also is found in meadows,
agricultural soils and other habitats in Europe (Karg, 1993;
Salmane, 2011). The species was found also in mosses
(Karg, 1993; Gwiazdowicz, 2010; Salmane (unpublished
data)). P. vagabundus, in contrast to Prozercon kochi, pre-
ferred wetter habitat.

We investigated Mesostigmata only two times per year.
Thus, the results of the present research can be regarded as
preliminary. In the future, study of distribution of mite as-
semblages in habitats and particularly microhabitats of fens
should be continued.
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MESOSTIGMATA ERCU (Acari, Parasitiformes) BLIVUMU UN SABIEDRIBU STRUKTURU IETEKMEJOSIE FAKTORI
KALKAINA PURVA

2009. gada tika pétita Mesostigmata érCu fauna Piejiras zemiené esoSaja ApSuciema kalkainaja purva. Pétijjuma veikSanai 15
parauglaukumi tika izveleti purva teritorija, kura domin€ Schoenus ferrugineus, un 15 parauglaukumi — kura domineé Cladium mariscusi.
Augsnes paraugi tika ievakti ar augsnes urbi, un vegetacija aprakstita, vadoties péc Brauna-Blanquet Klasifikacijas. Erces no augsnes
paraugiem tika ekstrahétas ar modificétu Berleses eklektoru. Kopuma pétijuma konstatétas vairak neka 28 Mesostigmata ércu sugas, no
kuram divas ir domin&jo$as — Prozercon kochi un Pergamasus vagabundus. Mesostigmata &rcu vidgjais blivums konstatets robezas no 520
lidz 2140 ind/m>. Veikta pétijjuma rezultata tika secinats, ka €rcu vidgjais blivums un sugu izplatiba ir saistita ar vaskularo augu izplatibu,
savukart augsnes pH vertibai uz Siem raditajiem nebija butiskas ietekmes.
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