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Sphaeroceridae (Diptera) in burrows of rabbit and fox
in central Bohemia (Czech Republic), with description
of a new species of Minilimosina Rohacek
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1. Introduction
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The communities of Sphaeroceridae in burrows of European Rabbit Oryctolagus
cuniculus and Red Fox Vulpes vulpes in central Bohemia (the Czech Republic)
are described including number, dominance and constancy of species and com-
pared by means of a similarity index. A total of 17 species were recorded from
burrows of rabbit and 9 from those of fox. Spelobia talparum (Richards, 1927)
and S. pseudonivalis (Dahl, 1909) are considered pholeobiont (= eucoenic) and
Spelobia czizeki (Duda, 1918) pholeophilous to pholeobiont species in this habi-
tat. Comparison of these two communities with those recorded from other mam-
mal subterraneous habitats in Europe revealed that most similar are those from
the same locality irrespective of the host mammal species or the size of the bur-
row. The species spectrum of European Sphaeroceridae recorded from mammal
burrows is reviewed and discussed. Minilimosina (Minilimosina) speluncana sp.
n. is described on males found in rabbit burrow and its relationship and habitat as-
sociation are discussed.
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undoubtedly inhabited by a rich dipterous com-
munity, there are very few reliable data because

While the communities of flies (Diptera), includ-
ing regularly representatives of the family
Sphaeroceridae, have previously been rather of-
ten studied in nests and runs of small mammals in
Europe (Falcoz 1915, 1921, Richards 1930, Da-
vis 1934, Hackman 1963a, b, 1965, 1967, Bau-
mann 1977, Vysotskaya 1978, 1981, Rohacek
1984, Krivokhatsky 1989, Krivokhatsky &
Nartshuk 2007, Hutson 2010) those living in bur-
rows and tunnels of larger mammals, such as rab-
bit, fox and badger, have hitherto received little
attention. Although also these large burrows are

most, particularly older, studies were mainly de-
voted to beetles (Coleoptera) and the dipterous
component was partly or wholly neglected. For
example, Falcoz (1915) recorded only a few flies
from rabbit and badger burrows but no Aca-
lyptrate Diptera (including Sphaeroceridae).
More detailed information on Diptera in this hab-
itat was provided by British authors, particularly
on flies in rabbit and badger burrows while data
from burrows of fox remain extremely scarce.
Richards (1930) processed material of Sphaero-
ceridae collected by him in rabbit burrows in
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Fig. 1. — a. Position of the Nymburk town in Europe. — b. Aerial view of the Nymburk vicinity with localities of this
study. Sources: Fauna Europaea (a) and https://mapy.cz (b).

England and presented his results including clas-
sification of association of recorded species with
this subterraneous habitat.

However, by far the largest amount of data on
flies (including numerous Sphaeroceridae) in
nests and burrows (including those of rabbit and
fox) was obtained by E. B. Basden in the years
1931-1935 (see Rotheray 1989), but a great deal
of them remained unpublished until Rotheray
(1991) summarized his results. The latter study is
the most detailed source of knowledge of
Sphaeroceridae (and other Diptera) occurring in
rabbit burrows while it contains only a single re-
cord from fox burrows. Okely (1974) obtained
puparia of Sphaeroceridae by placing a breeding
substrate (boiled grass cuttings) in open plastic
containers in the burrow tunnels of rabbits.

However, it is not clear from her paper on
(only) previously undescribed puparia which
other species she also reared from this habitat.
Nevertheless, it is probable that except for Spelo-
bia parapusio (Dahl, 1909) (which she reared
from decayed fungi) all other listed species origi-
nated from rabbit burrows. The dipterous fauna in

burrows of European Badger (Meles meles (Lin-
naeus, 1758)) has been studied more recently in
Britain (Payne 1979, 1982, Hancox 1988) and
Ireland (Sleeman & Bond 2003) but also these
studies recorded only a few species of Sphaero-
ceridae.

This paper is devoted to results of analysis of a
relatively small but interesting material of Sphae-
roceridae collected by the Czech coleopterist L.
Dangk in burrows of European Rabbit (Orycto-
lagus cuniculus (Linnaeus, 1758)) and Red Fox
(Vulpes vulpes (Linnaeus, 1758)) in the vicinity
of Nymburk in Central Bohemia (the Czech Re-
public) in the 1990’s. The communities of
Sphaeroceridae found in these subterranean habi-
tats in this locality are described and compared
mutually and with those known from rabbit bur-
rows from Great Britain (Richards 1930, Okely
1974, Rotheray 1991) but also with those re-
corded from runs and nests of other small mam-
mals throughout Europe. Because, surprisingly, a
new species of the subgenus Minilimosina
(Minilimosina) Rohacek, 1983 was found among
specimens from rabbit burrows, it is described in
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full here to make its name available as an addi-
tional member of the assemblage of micro-
cavernicolous Sphaeroceridae.

2. Materials and methods
2.1. Material

The Sphaeroceridac examined comprise 18
samples (229 specimens) from burrows of Euro-
pean Rabbit (Oryctolagus cuniculus) and 13
samples (212 specimens) from burrows of Red
Fox (Vulpes vulpes). All specimens were origi-
nally preserved in 80% ethanol but a few speci-
mens were dried and mounted on pinned triangu-
lar cards or transferred to glycerine in the course
of this study. The material, including type speci-
mens of the new species, is deposited in the
Silesian Museum, Opava, Czech Republic
(SMOC).

2.2. Localities

All specimens were collected by the Czech ama-
teur coleopterist L. Dan¢k in the environment of
the town Nymburk in Central Bohemia, the
Czech Republic (Fig. 1a) in 1995-1999. The ma-
jority of them (possibly all, but in a number of
samples the precise site is not specified) originate
from two forested areas in the close vicinity of
Nymburk called “Zatisi” (about 2.5 km SW from
Nymburk town centre, 50°10°13”N, 15°01°
07”E,ca195ma.s.l.) and “Babin” (about2kmE
from Nymburk town centre, 50°11°06”N,
15°04’17”E, ca 190 m a. s. L.), see Fig. 1b. Only
one specimen was collected in (a fox burrow) the
locality Nymburk-Dvory (about 4.5 km NW
from Nymburk town centre, 50°12°43”N,
14°59°35”E, ca 190 m a. s. L, not in the map in
Fig. 1b).

2.3. Collecting methods

The majority of specimens was captured by
means of unbaited pitfall traps (small jars with
ethylene glycol or glycerine) installed in the en-
trance part of burrows, originally aimed to cap-

ture beetles. The traps were exposed for a week or
less. The dates on labels are those when traps
were emptied. Only a few specimens were hand-
collected in burrows by means of a pooter (aspira-
tor) (information obtained from the collector).

2.4. Methods of species community analyses

The structure and comparison of communities in
both types of burrows (i.e. those of fox and rabbit)
were expressed by means of the simple quantita-
tive characters: 1) the number of species, 2) the
species abundance (n), dominance (D) and con-
stancy (C) and 3) index of similarity (S). Detailed
methods and formulae have been given by
Spelleberg (1991) and Begon et al. (1996).

The dominance of individual species is ex-
pressed as: D, =N,/N. 100 (%), where N = the to-
tal number of specimens, N, = number of speci-
mens of i" species. In line with Spelleberg (1991)
and Begon et al. (1996), the species with D > 10%
have been considered eudominant, those with D =
5-10% dominant, those with D =2-5% subdomi-
nant, those with D = 1-2% recedent and those
with D < 1% subrecedent.

The constancy is the percentage of samples in
which the species occurred, out of the total num-
ber of studied samples: C =S _/ S x 100 (%),
where S = the total number of samples from bur-
rows, S_= the number of samples in which the
species was found. Species with 50 <C <75 have
been considered as constant, those with C > 75 as
euconstant.

Index of similarity: S = 2C/A+B. 100 (%),
where A =number of species found in burrows of
first host species, B = number of species found in
burrows of second host species and C = number
of species occurring simultaneously in both types
of burrow (A and B).

2.5. The assessment of the affinity
of species to mammal burrows

The affinity of individual species to mammal bur-
rows has been judged according to the knowledge
of their biology, autecology and distribution. The
classification system proposed long ago by Fal-
coz (1915: 70) is followed but it is expanded by
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an additional category (coeno-neutral, thus simi-
larly as originally proposed by Rohacek & Maca
(1982) for species living in peat-bogs). There-
fore, four categories are differentiated according
to the degree of species association with
microcavernicolous habitats:

— Pholeobiont (species preferably to exclu-
sively associated with burrows)

— Pholeophilous (associated with burrows but
also with related subterraneous and terri-
colous habitats like caves and various crev-
ices including those under layers of rotten
vegetation)

—  Pholeoneutral (species with wide habitat tol-
erance utilizing various habitats and success-
fully living also in burrows)

— Pholeoxenous (species occurring in burrows
only by chance, not developing there)

These categories can be compared with those
generally used in North Europe (e.g. Krogerus
1960) and adopted also by Hackman (1963b,
without using the term acoenic) as follows:
pholeobiont = eucoenic (euzdn), pholeophilous =
tychocoenic (tychozon), pholeoneutral = acoenic
(azon), pholeoxenous = xenocoenic (xenozon).

2.6. Taxonomic methods

Methods used to examine and describe the new
species are the same as in Rohacek (2016). Mor-
phological terminology, including abbreviations,
are also those used and explained in the latter pa-
per and/or in the chapter Sphaeroceridae in Man-
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Fig. 2. Minilimosina
(M.) speluncana sp. n.,
male paratype, wing
(length ca 1.4 mm).

ual of Palaearctic Diptera (Rohacek 1998). No-
menclature follows that used in Rohacek et al.
(2001) and Marshall ez al. (2011).

2.7. Presentation of material data

For each species specimens from rabbit and fox
burrows are listed separately, with abbreviated
names of localities (B — “Babin” forest, N =
Nymburk, ND = Nymburk-Dvory, Z = “Zatisi”
forest), full collecting dates and numbers of spec-
imens (males and females).

3. Results

3.1. Description of Minilimosina
(Minilimosina) speluncana sp. n.
(Figs 2, 3a—, 4a—c)

Type material. Holotype &: Labelled “Bohemia:
Nymburk, 5.11.1996, Babin, JUDr. L. Dan¢k
lgt.”, “opusténé nory divok. kralikd” and
“HOLOTYPUS ¢, Minilimosina (M.) spelun-
canasp. n.,J. Rohacek det. 2018 (red label). The
holotype specimen is intact, preserved in pinned
microvial in glycerine (SMOC). Paratype J:
Same label data as for holotype but with yellow
PARATYPUS label, dissected, with all parts of
body preserved in pinned microvial in glycerine
except for abdomen (dissected for genitalic
study) being in glycerine in a plastic coalesced
tube pinned below the microvial) (SMOC).

The precise type locality is as follows: Czech
Republic: C. Bohemia: Nymburk, Babin (= a fo-
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rest ca 2 km E from Nymburk town centre),
50°11°06”N, 15°04°17”E, ca 190 m a. s. L.
Diagnosis. The new species is similar to
Minilimosina baculum Marshall, 1985 and M.
caelator Rohacek, 1988 but differs from the for-
mer (M. baculum) in having only 3 small ifr, male
mid femur with only 3 strong curved ventral setae
in proximal half (Fig. 4a), male S5 with multiple
comb of spines on (longer) posteromedial lappet
lacking medial robust spine (Fig. 3f), gonostylus
with more rounded anterior clubbed lobe and
with external ventral spinose projection and 1
long posterior seta on posterior lobe (Fig. 3d),
postgonite more slender and with plain (not ser-
rate) apex (Fig. 3¢). From M. caelator it differs by
longer setaec on mid tibia (particularly postero-
dorsal proximal seta markedly longer, see Fig.
4b), only 6 rows of ac microsetae, male S5 arma-
ture (as above), male S6 unmodified (without
posteromedial chisel-like process), anterior lobe
of gonostylus (as above), posterior lobe of gono-
stylus with some micropubescence and as above,
postgonite apically simple (not tuberculate).
Description. Male. Total body length 1.45—
1.66 mm (larger one of the holotype); general col-
our brown to dark brown, subshining to dull, with
dark brownish grey microtomentum. Head dark
brown and largely dull, only occiput more shin-
ing. Frons microtomentose and dull; orbits rela-
tively broad; interfrontalia and frontal triangle in-
distinctly delimited; interfrontalia surrounded by
dark brown band (as wide as orbit) contrasting
with paler orbits and medial area between dark
interfrontal bands; frontal lunule distinctly lighter
(ochreous brown) than adjacent frons and dull;
ocellar triangle small, not darker than frontal tri-
angle. Cephalic chaetotaxy: all setae short; pvt
present but reduced to small slightly convergent
setulae; occe and occi also small, subequal, about
twice longer than pvt; vte and vti relatively strong
(the latter longest of cephalic setae); 2 strongly
exclinate ors (posterior slightly longer), both ors
and also oc somewhat shorter than vte; 1-2 very
minute ads on orbit in front of anterior ors; 3 small
subequal ifr; g small but longer than peristomal
setulae; vi strong, almost as long as vti. Face and
gena brown; face with subshining concavities be-
low antennae and distinct (more microtomentose)
medial carina being most prominent dorsally be-
tween antennae; gena uniformly brown, but

postgena with posterior perpendicular blackish
brown stripe prolonged also on occiput at poste-
rior margin of eye; vibrissal angle slightly paler
than rest of gena. Eye subcircular (21 : 18) and
slightly convex; its longest diameter about 2.3
times as long as smallest genal height, i.e. gena
relatively high. Mouthparts brown including pal-
pus, only clypeus dark brown. Antenna dark
brown; 1* flagellomere hardly paler than pedicel,
finely pubescent. Arista about 2.8 times as long as
antenna, with pale, medium long ciliation.

Thorax dark brown, notopleural area and su-
tures between pleural sclerites paler brown. Me-
sonotum brown microtomentose and subshining;
pleural part of thorax largely dull due to denser
microtomentum, only small spot on anterodorsal
corner of sternopleuron (Fig. 4¢) shining. Scutel-
lum rounded triangular, shorter than long, rather
flat on disc. Thoracic chaetotaxy: all macrosetae
on scutum short; only 1 de in prescutellar position
(much shorter than scutellum); ac microsetae in 6
rows behind suture (in 4 rows between dc); 2 sc,
both relatively long, basal as long as scutellum,
apical (longest thoracic seta) about 1.7—1.8 times
as long as scutellum; 2 stpl (Fig. 4c) but anterior
weak, less than half length of posterior stpl.

Legs brown, only trochanters and tarsi
slightly paler. Pedal chaetotaxy: fore and hind leg
without peculiarities, uniformly setulose. Mid fe-
mur ventrally with only 3 curved setae in proxi-
mal two-fifths and anteriorly with 1 distinct pre-
apical seta; in paratype with 1 enlarged anterior
seta also in proximal two-fifths in addition (cf.
Fig. 4a); mid tibia dorsally (Fig. 4b) with 1 short
proximal anterodorsal, 1 small distal antero-
dorsal, 1 long (yet more) distal dorsal seta and 1
long (but shorter than adjacent dorsal seta) distal
posterodorsal seta; ventral side of mid tibia (Fig.
4a) with a row of (rather weak) spinulae in distal
halfand 1 relatively long ventroapical seta. Ratio
t, : mt, = 1.47 (holotype) — 1.54.

Wing relatively short and broad (Fig. 2), with
distinctly brownish membrane (darker than in
most relatives) and veins, only C darker brown
(darkest on Cs, and Cs,). C far extended beyond
apex of R, ; R, _ short, basally straight but api-
cally distinctly upcurved to C (more than in both
closest relatives; R, . slightly but distinctly
sinuate, with apical portion straightened. Discal
(dm) cell relatively long, tapered somewhat dis-
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Fig. 3. Minilimosina (M.) speluncana sp. n., male paratype. — a. External genitalia, caudally. — b. Genitalia, later-
ally. — c. Aedeagal complex and hypandrium, laterally. — d. Gonostylus, laterally. — e. S5, laterally. — f. S5, ven-
trally. Scales: 0.03 mm (d), 0.05 mm (others).
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tally, with both venal processes of M and CuA|
beyond dm-cu short but distinct. A rather long,
sinuate, disappearing distally; alula relatively
narrow though not very small, tapered but not
acute on apex. Wing measurements (measured in
glycerine; higher values are of the holotype):
length 1.39-1.58 mm, width 0.50-0.69 mm, C-
index (Cs, : Cs,) = 0.79-0.83, rm\dm-cu : dm-cu
= 2.55-2.59. Haltere with blackish brown knob
and pale brown stem.

Abdomen with all sclerites brown to dark
brown. Preabdominal terga sparsely micro-
tomentose, subshining, with rather sparse and
short setae. T1+2 largest (T1 pale and partly sepa-
rate from T2) preabdominal sclerite; T3—T5 dis-
tinctly shorter and more transverse than T2 and
becoming also narrower posteriorly (TS5 small-
est). Preabdominal sterna S2—-S4 markedly nar-
rower and more densely setose than associated
terga, becoming somewhat darker and larger pos-
teriorly (S4 widest) but subequal in length.
Pregenital sternum (S5) as large as S4 but darker,
with characteristic posteromedial armature (Figs
3e, f) consisting of flat but relatively long lappet
(somewhat widened posteriorly) covered by up to
7 combs of spinulae to spines, those in posterior
comb longest and blunt but lacking the medial ro-
bust spine of M. baculum; setae covering poste-
rior half of S5 distinctly longer and denser than
those of closest relatives (M. baculum and M.
caelator). Postabdominal sterna S6-S8 more or
less coalesced together forming asymmetrical
dark brown systernite, with S6 lying ventro-
laterally, S7 laterally (both strongly asymmetri-
cal) and S8 (more symmetrical) dorsally. S6
without ventromedial projection (hence resem-
bling more that of M. baculum) and S7 with its
ventral corner bent inside of postabdomen.

Genitalia. Epandrium (Fig. 3a, b) moderately
long and about as high as broad, with relatively
long (longer than in M. baculum and M.
caelator), subequal and rather sparse setae. Cerci
(Fig. 3a, b) well developed, fused medially and
with epandrium but the latter fusion line dis-
tinctly delimited; each cercus somewhat project-
ing ventrally and with 1 very long sinuate
dorsolateral seta, several short setac and some
microtomentum (longest ventrally). Medandrium
(= intraepandrial sclerite) medium-sized, with
distinctly projecting dorsolateral corners. Hypan-

drium broadly Y-shaped; its lateral sclerites ex-
ternally not large and medial rod-like apodeme
relatively long (Fig. 3b, c), as long as phalla-
podeme. Gonostylus pale-pigmented (Fig. 3a, b,
d) and generally resembling that of both above
relatives in having anterior clubbed lobe con-
nected with larger posterior part (this armed with
robust ventral spine) by narrow petiole; it differs
from them by somewhat different (more rounded)
anterior lobe with longer setae (Fig. 3d, cf. Fig.
4e) and by strikingly long posterior seta and some
distinct micropubescence on posterior lobe of go-
nostylus (Fig. 3d, cf. Fig. 4¢ and Rohacek 1988:
Fig. 19). Italso differs from that of M. baculum in
having a distinct external ventral projection of
posterior lobe similar to that of M. caelator,
which has 3 (not only 2 as in the latter species)
spine-like setae or projections. Aedeagal com-
plex (Fig. 3¢c) of the same general construction as
that of M. baculum and M. caelator. Phalla-
podeme simple, rod-like, with reduced dorsal
keel. Postgonite relatively robust (although less
than that of M. baculum, cf. Fig. 4f) and heavily
sclerotized, with more robust proximal part bear-
ing 2 microsetulae on attached remnant of pre-
gonite and more slender, apically slightly bent
distal part bearing 3 microsetulae at anterior mar-
gin and differing from that of M. baculum and M.
caelator in having plain (not tuberculate or ser-
rate, cf. Fig. 4f) apex. Aedeagus formed by sim-
ple compact phallophore and relatively large
distiphallus. Distiphallus rather weakly scleroti-
zed (membranous mainly distally where dilated
and forming 2 lobes) and with more sclerotized
dorsal and ventral parts in proximal two-thirds.
Ejaculatory apodeme reduced, very small, as in
both closest relatives.

Female. Unknown.

Etymology. The species is named by a Latin
adjective “speluncana” (derived from spelunca =
burrow), because the type specimens were found
in abandoned burrows of European Rabbit
(Oryctolagus cuniculus).

Biology. Both type specimens of Minilimo-
sina speluncana sp. n. were collected (as given
by data on their labels written in Czech) in aban-
doned burrows of European Rabbit. Similarly to
its relatives, this species also surely has sapropha-
gous larvae and probably develops in various or-
ganic debris in this habitat. However, this does
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not mean that it has to be exclusively associated
with burrows; more probably it can also live in
other terricolous habitats with enough supply of
rotting plant and animal matter. Adults were col-
lected in November.

Distribution. Czech Republic (Central Bohe-
mia).

Discussion. The new species belongs to the
subgenus Minilimosina (Minilimosina) Rohacek,
1983 currently comprising 31 species in the
world, as catalogued by Rohacek et al. (2001)
and Marshall e al. (2011), plus those described
recently by Su (2011) and Papp (2017).

Minilimosina speluncana sp. n. proved to be
most closely allied to M. baculum Marshall, 1985
and M. caelator Rohacek, 1988 due to similarly
formed gonostylus (with distinctively clubbed
anterior lobe) and construction of the aedeagal
complex. According to Rohacek (1988), these
species obviously belong to the Minilimosina
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Fig. 4. Details
of males of two
Minilimosina
species. —a—c.
Minilimosina
(M.) spelun-
| canasp.n.,

| paratype. a: 2
and t2, anteri-
orly; b: t2, dor-
sally; c: meso-
pleuron and
sternopleuron,
laterally. — d—g.
Minilimosina
(M.) baculum
Marshall, 1985
(Sweden,
Abisko). d: S5,
ventrally; e: go-
nostylus, later-
ally; f: post-
gonite, later-
ally; g: f2, ante-
riorly. Scales:
0.1 mm (a—c,
g), 0.05 mm
(d), 0.03 mm

(e ).

tenera group, a clade first recognized by Marshall
(1985, Fig. 216), which can be characterized by
the following 3 synapomorphies: distinctly de-
veloped anterior lobe of gonostylus, robust
postgonite and long sinuate seta on male cercus.
Most species of this group, including M.
speluncana sp. n. and M. caelator, also bear an
external ventral spinose process (Fig. 3d) of the
posterior lobe of distiphallus (this is reduced only
in M. baculum, see Fig. 4¢). Consequently, the M.
tenera group now includes 6 species: M. tenera
Rohacek 1983, M. accinta Marshall, 1985, M.
pulpa Marshall, 1985, M. baculum Marshall,
1985, M. caelator Rohacek, 1988 and M.
speluncana sp. n.

Inasmuch as the females of the latter two spe-
cies remain undescribed it is not possible to dem-
onstrate their inter-relationships also by
apomorphic characters of the female post-
abdomen. Judging from the male characters, M.



ENTOMOL. FENNICA Vol. 30 « Sphaeroceridae in burrows of rabbit and fox

speluncana sp. n. seems to be somewhat interme-
diate between M. baculum and M. caelator be-
cause of sharing with M. baculum the multiple
comb-like armature of male S5 (cf. Fig. 3fand 4d)
and unmodified male S6 while with M. caelator
the spinose ventral external projection of the pos-
terior part of gonostylus, the distally dilated
distiphallus and also only 3 small interfrontal
setae and the male mid femur with only 3 curved
ventral setae in the proximal half (Fig. 4a). On the
other hand, M. baculum and M. caelator share a
similarly hammer-like anterior clubbed lobe of
gonostylus (see Fig. 4e and Rohacek 1988: Fig.
19) and the finely serrate or tuberculate apex of
the (more robust) postgonite (Fig. 4f and Roha-
cek 1988: Fig. 20). Based on the synapomorphies
discussed above, M. speluncana sp. n. is proba-
bly closer to M. caelator (which is more derived
due to strongly modified male S5 and S6) while
M. baculum seems to be the (more ancestral) sis-
ter group to this pair.

It is noteworthy that representatives of the M.
tenera group have only been recorded from North
America and Europe — no species of this group
has hitherto been described from the E. Palaearc-
tic (cf. Su et al. 2015), Oriental (Rohacek et al.
2001, Marshall ef al. 2011) or Afrotropical Re-
gions (Papp 2017).

In the key to European species of the subge-
nus Minilimosina (s. str.) by Rohacek (1993), the
new species runs to couplet 9(8) which can be
modified as follows:

9(8) Male S5 posteromedially with a chisel-like
process terminated by a small comb of
spinulae; male S6 with similar chisel-like
process attached to that of S5 (Rohacek
1988: figs 15, 16). Female unknown.

M. caelator Rohacek, 1988

—  Male S5 with posteromedial structure flat,
armed with several combs of spines (Figs
3f,4d); S6 without projection. 10

10(9)Frons with 4 relatively long interfrontal
setae. Male f, ventrally with 4 curved setae
in proximal half (Fig. 4g). Posteromedial
structure of male S5 short, with a robust
darker medial spine among fine pale spines
of posterior row; setae on disc of S5 short
(Fig. 4d); gonostylus with anterior lobe
more hammer-like and its posterior lobe
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lacking external ventral spinose process
(Fig. 4e); postgonite robust and its apex
finely serrate (Fig. 4f).
M. baculum Marshall, 1985
— Frons with only 3 short interfrontal setae.
Male f, ventrally with 3 curved setae in
proximal half (Fig. 4a). Posteromedial
structure of male S5 long and covered by up
to 7 combs of pale spines; setae on disc of
S5 longer (Fig. 3f); gonostylus with ante-
rior lobe more clubbed and its posterior
lobe with distinct external ventral spinose
process (Fig. 3d); postgonite more slender
and its apex simple (Fig. 3c).
M. speluncana sp. n.

3.2. Synopsis of Sphaeroceridae species
recorded from burrows

3.2.1. Copromyzinae

Crumomyia fimetaria (Meigen, 1830) — pholeo-
Xenous
Rabbit: B, 21.111.1999, 19.

Crumomyia notabilis (Collin, 1902) — pholeo-
philous
Rabbit: N, 18.1V.1996, 19; B, 28.X1.1996,
13.
Fox: N, 20.X1.1995, 3339; 27.X1.1995, 1 ¢;
Z,20.X.1999, 136%.

Crumomyia pedestris (Meigen, 1830) — pholeo-
neutral to pholeophilous
Rabbit: N, 13.XI1.1995, 1% f. macropt.

3.2.2. Limosininae

Apteromyia  claviventris
pholeophilous
Rabbit: N, 17.X1.1995, 2419; 28.X1.1995,
19; 13.XI1.1995, 13; 19.X11.1995, 1359;
28.XI1.1995, 19; 18.1V.1996, 23239;
20.IX.1996, 4339; B, 26.111.1996, 4339;
9.IV.1996, 83219; 5.XI1.1996, 14349
(1819 immatures); 20.IX.1996, 23119;
9.X.1996, 2359; 28.XI1.1996, 3329;
18.XI1.1996, 19; 9.II1.1997, 3399;
21.111.1999, 3359; Z, 16.1V.1996, 437 <.
Fox: N, 20.X1.1995, 6349; 27.X1.1995, 23
11..1996, 1319; 241V.1997, 53139; Z,

(Strobl, 1909) —
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29.11.1996, 3439; 28.111.1996, 634%;
10.1X.1996, 23'; 9.X1.1996, 13369 (8319
immatures); 26.X1.1996, 6512%; 16.11.1998,
3329;20.X.1999, 133 9.

Leptocera caenosa (Rondani, 1880) — pholeo-
neutral to pholeophilous
Rabbit: B, 20.1X.1996, 29; 9.X.1996, 1J;
28.X1.1996, 1419.

Minilimosina (M.) parvula (Stenhammar, 1855)
— pholeoneutral
Rabbit: B, 9.1V.1996, 19; 5.X1.1996, 19;
20.IX.1996, 1J; 28.X1.1996, 13; Z, 16.1V.
1996, 19.

Minilimosina (M.) speluncana sp. n. — pholeo-
philous ?
Rabbit: B, 5.X1.1996, 24.

Pteremis fenestralis (Fallén, 1820) 19 — pholeo-
philous
Rabbit: B, 26.111.1996, 19 f. macropt.

Pullimosina (P.) heteroneura (Haliday, 1836) —
pholeoneutral
Fox:Z,9.X1.1996,334%;);26.X1.1996, 1 9.

Pullimosina (P.) moesta (Villeneuve, 1918) —
pholeoneutral
Rabbit: B, 9.X.1996, 52.

Pullimosina (P.) pullula (Zetterstedt, 1847) —
pholeophilous
Rabbit: N, 28.X1.1995,29; 13.X11.1995,29;
B, 5.X1.1996, 19; 9.X.1996, 49.
Fox: Z,29.11.1996, 19.

Spelobia czizeki (Duda, 1918) — pholeophilous to
pholeobiont
Rabbit: N, 17.X1.1995, 3339; B, 9.1V.1996,
13.
Fox: N, 11.1.1996, 1J; Z, 29.11.1996, 1J;
28.111.1996, 533 9; 26.X1.1996, 2329

Spelobia palmata (Richards, 1927) — pholeo-
neutral
Rabbit: B, 5.X1.1996 19; 20.1X.1996, 49;
9.X.1996, 19; 9.111.1997, 143 %.
Fox: Z, 9.X1.1996, 19; 26.X1.1996, 13}
20.X.1999, 29.

Spelobia parapusio (Dahl, 1909) —pholeoxenous
Rabbit: N, 13.XI1.1995, 3%.

Spelobia pseudonivalis (Dahl, 1909) — pholeo-
biont
Rabbit: N, 13.X11.1995, 14 f. brach.; B,
9.I1V.1996, 19 f. submacropt.
Fox: N, 20.X1.1995, 14 f. brach.; 27.XI.
1995, 13 £ brach.
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Spelobia talparum (Richards, 1927) — pholeo-
biont
Rabbit: N, 7.XI.1995, 19; 17.X1.1995,
38295 19.X11.1995, 5399; 20.1X.1996, 19;
B, 18.X11.1996, 1319; Z, 16.1V.1996, 29.
Fox: N, 20.X1.1995, 1&; 27.X1.1995,
1031195 11.1.1996, 13389; Z, 29.11.1996,
1339; 28.111.1996, 4392; 10.1X.1996, 373;
9.X1.1996, 1J8; 26.X1.1996, 3339; ND,
8.IV.1996, 1J.

Telomerina flavipes (Meigen, 1830) — pholeo-
neutral
Rabbit: B, 20.IX.1996, 19.

Terrilimosina racovitzai (Bezzi, 1911) — pholeo-
philous
Rabbit: N, 17.X1.1995, 1.
Fox: Z, 16.11.1998, 19.

3.3. Sphaeroceridae species composition,
dominance and constancy

3.3.1. Rabbit burrows

Altogther 17 species (3 Copromyzinae, 14 Limo-
sininae) were recorded (Table 1). Apteromyia
claviventris strongly predominated (D = 62%)
but also Spelobia talparum was a eudominant
species (D = 14%). No dominant species was re-
corded but there were 6 subdominants, viz, S.
palmata (D = 4.4%), Pullimosina pullula (D =
3.9%), S. czizeki (D = 3.1%), and Leptocera
caenosa, Minilimosina parvula and Pullimosina
moesta (all D = 2.2%). Only 1 species (S.
parapusio) was recedent and the remaing 8
subrecedent. Only the eudominant Apteromyia
claviventris occurred in the majority of samples
and is therefore a euconstant species (C = 88.8%).
No species was constant, and only 4 species had
constancy higher than 20%.

3.3.2. Fox burrows

Only 9 species (1 Copromyzinae, 8 Limosininae)
were found. Again, Apteromyia claviventris (D =
45.7%) and Spelobia talparum (D =33.5%) were
eudominant species and markedly predominated
over other species of the community, resembling
the situation in rabbit burrows. By contrast, there
were 2 dominant species, Crumomyia notabilis
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Table 1. Species composition, abundance (n), dominance (D) and constancy (C) of Sphaeroceridae found in
burrows of rabbit (Oryctolagus cuniculus) (18 samples) and fox (Vulpes vulpes) (13 samples) in the vicinty of
Nymburk (Czech Republic). C=S_/S x 100 (%) (S = total number of samples from burrows, S_ = number of
samples in which the species was found); D =N, /N x 100 (%) (N = total number of specimens, N, = number of

. .th . .
specimens of i species); n = number of specimens.

Rabbit burrows

Fox burrows

Species n D(%) C(%) n D(%) C(%)
Apteromyia claviventris 142 62.0 88.8 97 457 92.3
Spelobia talparum 32 14.0 27.8 71 33.5 69.2
Spelobia palmata 10 4.4 22.2 4 1.9 23.1
Pullimosina (P.) pullula 9 3.9 22.2 1 0.5 7.7
Spelobia czizeki 7 3.1 111 14 6.6 30.8
Leptocera caenosa 5 2.2 16.7 - - -
Minilimosina (M.) parvula 5 2.2 27.8 - - -
Pullimosina (P.) moesta 5 2.2 5.6 - - -
Spelobia parapusio 3 1.3 5.6 - - -
Crumomyia notabilis 2 0.9 111 14 6.6 23.1
Minilimosina (M.) speluncana sp. n. 2 0.9 5.6 - - -
Spelobia pseudonivalis 2 0.9 11.1 2 0.9 15.4
Crumomyia fimetaria 1 0.4 5.6 - - -
Crumomyia pedestris 1 0.4 5.6 - - -
Pteremis fenestralis 1 0.4 5.6 - - -
Telomerina flavipes 1 0.4 5.6 - - -
Terrilimosina racovitzai 1 0.4 5.6 1 0.5 15.4
Pullimosina (P.) heteroneura - - - 8 3.8 15.4
Total 229 100.0 - 212 100.0 -

and S. czizeki (both D = 6.6%), no subdominant, 1
recedent and 3 subrecedent species in fox bur-
rows. Apteromyia claviventris was euconstant
again (C =92.3%) but there was also one constant
species, S. talparum (C = 69.2%) and 3 more spe-
cies were present in more than 20% of samples.

3.4. Similarity of Sphaeroceridae
communities in burrows of rabbit and fox

A total of 18 species was recorded from both hab-
itats together; in rabbit burrows there were 17
species, in fox burrows only 9 species (Table 1).
Consequently, the species diversity of Sphaero-
ceridae associated with rabbit burrows was al-
most double to that in fox burrows. Eight species
were common to both types of burrows. The simi-
larity of species’ spectra in the two communities
(expressed by Sorensen’s index S = 61.5%) was
relatively high due to the fact that almost all (8 out
of 9) species found in fox burrows also occurred
in rabbit burrows. As stated above, the two most

dominant and constant species (4. claviventris
and S. falparum) were common to both rabbit and
fox burrow communities but they differed in rep-
resentation of other categories of dominance and
constancy.

3.5. Assessment of affinity of Sphaeroceridae
species to mammal burrows

The classification of habitat affinity of each spe-
cies recorded from rabbit and fox burrows is
given above in section 3.2. Only two species,
Spelobia pseudonivalis and S. talparum, are con-
sidered to be preferentially associated with mam-
mal burrows, runs and nests and, therefore, can be
classified as pholeobiont species (see also
Rohacek 1982b: 216). Their classification is thus
in agreement with Hackman (1965, 1967), who
considers them eucoenic for this habitat. Spelobia
czizeki (pholeophilous to pholeobiont) seems to
be the next most closely linked with this habitat
because (in Central Europe) it occurs subequally
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Table 2. Comparison of communities of Sphaeroceridae recorded from mammal burrows, runs and nests in Eu-
rope. Only communities with 9 or more species are included. Sources: 1 — this study (fox; rabbit), 2 — Richards
(1930) (rabbit; small rodents: Microtus spp., Apodemus sp., Mus musculus, Rattus norvegicus; mole), 3 — Okely
(1974) (rabbit), 4 — Rotheray (1991) (rabbit; small rodents: Arvicola terrestris, Microtus agrestis, Rattus
norvegicus), 5 — Hackman (1963a) (small rodents: Lemmus lemmus, Clethrionomys rufocanus), 6 — Hackman
(1963b) (small rodents: Microtus arvalis, Clethrionomys glareolus), 7 — Hackman (1967) (small rodents: Arvicola
terrestris; mole), 8 — Baumann (1977) (small rodents: Microtus spp., Clethrionomys glareolus); 9 — Rohacek
(1984) (small rodents: Microtus agrestis). Nomenclature of the formerly recorded species was updated following
Rohacek et al. (2001) and Marshall et al. (2011) including the misidentified species. Abbreviations of affinities: pb
— pholeobiont, pn — pholeoneutral, pp — pholeophilous, px — pholeoxenous.

Burrows of
Fox Rabbit Small rodents Mole
—_ Affi-

Species Source 1 1 2 3 4 2 5 6 7 8 9 4 2 7 niy
Ischiolepta crenata + ot pn-pp
Ischiolepta denticulata + + pn-pp
Ischiolepta micropyga + pn-pp
Ischiolepta nitida + + + pn
Ischiolepta pusilla + + o+ 4 + pn
Ischiolepta scabricula + px
Sphaerocera monilis + + pn
Copromyza borealis + 4+ pn-pp
Copromyza equina + pn
Copromyza neglecta + pp
Copromyza nigrina + + o+ 0+ + pn
Copromyza stercoraria + + + + + 4+ 0+ pp
Crumomyia fimetaria + + + + o+ o+ + + px
Crumomyia gelida + pp
Crumomyia glabrifrons + pn
Crumomyia nigra + pn
Crumomyia nitida + + o pn
Crumomyia notabilis + o+ + + o+ + o+ o+ + pp
Crumomyia pedestris + +  pn-pp
Crumomyia pruinosa + pp
Lotophila atra + + + pn
Apteromyia claviventris + o+ + + +  + 4 + + o pp
Aptilotus paradoxus + pn-pp
Bifronsina bifrons + + + pn
Chaetopodella scutellaris + o+ + pn
Coproica hirtula + pn
Coproica pusio + pn
Coproica vagans + pn
Elachisoma aterrimum + pn
Eulimosina ochripes + pn
Gigalimosina flaviceps + +pX
Gonioneura spinipennis + pn
Herniosina bequaerti + + o+ + + + 0+ pp
Herniosina horrida + pp
Leptocera caenosa + + + pn-pp
Leptocera fontinalis + o+ + o+ + F pn
Leptocera oldenbergi + o+ + o pn
Limosina silvatica + + o pn
Minilimosina fungicola + + o+ + + + pn
Minilimosina parvula + pn
Minilimosina speluncana sp.n. + pp
Minilimosina vitripennis + + + pn

Opacifrons coxata + + pXx
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Table 2, continued

Opalimosina liliputana + o+ pn
Opalimosina mirabilis + pn
Paralimosina trichopyga + 4+ pn-pp
Phthitia longisetosa + + pn
Phthitia spinosa + pn-pp
Pteremis fenestralis + + + + + + + + pp
Pullimosina dahli + + pn-pp
Pullimosina heteroneura + + + pn
Pullimosina meijerei + + o+ pn-pp
Pullimosina moesta + + + + + + + + + pn
Pullimosina vulgesta + pn
Pullimosina pullula + o+ + + + + o+ 4+ pp
Puncticorpus cribratum + + pn-pp
Rachispoda cryptochaeta + px
Spelobia clunipes + o+ + + o+ pn
Spelobia czizeki + o+ pp-pb
Spelobia luteilabris + + + pn
Spelobia manicata + + o+ + pn-pp
Spelobia nana + + o+ pn
Spelobia palmata + + o+ o+ + + + + + pn
Spelobia pappi + pn-pp
Spelobia parapusio + +  px
Spelobia pseudonivalis + o+ + + + + pb
Spelobia pseudosetaria + pn
Spelobia rufilabris + + o+ o+ pn
Spelobia talparum + o+ + + + + o+ 4+ + pb
Telomerina flavipes + + + + pn
Terrilimosina racovitzai + o+ + pp
Terrilimosina schmitzi + + o+ o+ + pn
Trachyopella atomus + pn
Trachyopella leucoptera + pn
Number of species 9 17 12 24 16 23 10 16 9 16 36 18 9 20

frequently in burrows and in large subterraneous
habitats (like caves, cellars, mine galleries). For
biology of these species, see Rohacek (1983). It
should be stressed that pholeobiont and also some
pholeophilous species have not to be necessarily
abundant and dominant in burrows. For example,
S. pseudonivalis seems to be generally rare (but
see Baumann 1977), although exclusively re-
stricted to subterrancous habitats created by
mammals.

Pholeophilous species can be divided in two
groups:

(1) Species regularly occurring (and develop-
ing) in burrows but also (with some preference)
associated with caves and other large subterra-
neous cavities. This group includes Crumomyia
notabilis and Terrilimosina racovitzai, which
seem to be more closely confined to burrows (see
Rohacek 1982b, 1983, 1991a) than the second

group. (ii) Species often occurring in mammal
nests and burrows but mainly living terricolously
in small soil crevices, leaf litter, wood detritus
and under layers of rotting vegetation. Aptero-
myia claviventris, Pteremis fenestralis, Pullimo-
sina (P.) pullula and possibly Minilimosina
speluncana sp. n. belong to this group but 4.
claviventris seems to be somewhat transient to
group (i), because it also occurs frequently in
caves and cellars (Rohacek 1983). The majority
of the species discussed above are distinctly
psychrophilous (cold-loving) and dark-loving,
which enables them to successfully survive in the
subterraneous habitats.

The pholeoneutral species do not display any
distinct preference for nests and burrows of mam-
mals but often occur there because of their wide
habitat, substrate and microclimate tolerance and
enough supply of larval food (rotting animal and



110

plant matter). They form an unimportant compo-
nent of the sphaerocerid burrow community ex-
cept for 2 species classified as “pholeoneutral to
pholeophilous” which I will discuss in some de-
tail below.

Crumomyia pedestris is a wing polymorphic
species, which is usually strongly brachypterous
to micropterous (see Rohacek 1991a, 2012). It
lives terricolously in very damp habitats, such as
boggy meadows, alluvial alder forest, etc., and its
larvae develop in dead snails. However, its rare
submacropterous to fully winged form is known
to occur (in the wild) almost exclusively in popu-
lations inhabiting runs of small mammals in drier
habitats (Rohacek 1975, 1991a, 2012, Papp
1976). Consequently, there is a distinct affinity of
this species (at least of some its populations) to
nests and runs of mammals, which is confirned
here by finding a macropterous female of C. pe-
destris in a rabbit burrow.

Leptocera caenosa represents a different
case. This polysaprophagous (predominatly
necrophagous) species is habitat tolerant but
seems to preferentially occupy dark or at least
shaded habitats including caves, cellars, septic
tanks, rooms in houses, etc, provided that there is
a good source of breeding substrate for larvae, i.e.
rotting matter of animal origin. It is known to
form synanthropic populations (Rohacek 1982a,
1991b), becoming sometimes overpopulated in-
doors, including schools and hospitals (Fredeen
& Taylor 1964, Nash & O’Connor 1982). How-
ever, the species is also known to occur in mam-
mal burrows (Richards 1930, Hackman 1963b)
and even in wasp nests (Richards 1930), particu-
larly ifthe habitat contains carrion of the host ani-
mal.

Carrion in burrows is also attractive for sev-
eral other species of Sphaeroceridae, treated here
as pholeoneutral, such as Minilimosina (M.)
parvula, Spelobia palmata and Telomerina flavi-
pes, which occurred in rabbit and fox burrow as-
semblages probably on this substrate.

The two pholeoxenous species, Crumomyia
fimetaria and Spelobia parapusio recorded here
are both, largely or exclusively, mycophagous
but can be attracted into burrows by fungi grow-
ing on rotting organic debris, which can be the
reason of several other published records from
mammal nests and burrows (see Table 2).
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4. Discussion

The material of Sphaeroceridae (altogether 441
specimens, Table 1) obtained from burrows of
European Rabbit (229 specimens) and Red Fox
(212 specimens) in central Bohemia (the Czech
Republic) is the most numerous ever found in this
habitat. Falcoz (1915) did not record Sphaero-
ceridae from rabbit burrows at all, and Richards
(1930) listed 12 species of the family from the
same habitat without abundance data. The speci-
mens reared and collected as adults by E. B.
Basden from burrows of rabbit in Britain include
16 species of Sphaeroceridae represented by a to-
tal of 63 specimens (Rotheray 1991: 14-16). The
richest composition of Sphaeroceridae in rabbit
burrows and tunnels was found in England by
Okely (1974) who recorded 24 species (based on
puparia collected from bait exposed in this habi-
tat). Only the assemblages of Sphaeroceridae re-
ported from rabbit burrows by Richards (1930:
327), Okely (1974) and Rotheray (1991: 14-16)
can be compared with that found in central Bohe-
mia and presented here (Table 2). Unexpectedly,
these rabbit-associated communities were not
found to be mutually similar, with the highest in-
dex of similarity being only S = 36.4% of the
community ascertained here and that by Rotheray
(1991) (rabbit communities 1 and 4 in Table 3).

Published data on Sphaeroceridae from fox
burrows are yet poorer — only 2 specimens of a
single species (Telomerina flavipes) was reared
by E. B. Basden (see Rotheray 1991: 17). The
data on sphaerocerid assemblages in burrows of
European Badger found in Great Britain and Ire-
land (Payne 1979, 1982, Hancox 1988, Sleeman
& Bond 2003) are similarly insufficient, each re-
cording only 1-4 species and, therefore, cannot
be used to compare communities in fox and
badger burrows.

Consequently, the assemblages of Sphaero-
ceridae recorded here from burrows of rabbit and
fox were compared not only with those in most
similar habitats (i.e. rabbit burrows, see above)
but also with those recorded from burrows, runs
and nests of small mammals (various small ro-
dents and mole) by Richards (1930), Hackman
(1963a, b, 1967), Baumann (1977), Rohacek
(1984) and Rotheray 1991) to test degrees of their
similarity (Tables 2 and 3). However, only the
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Table 3. Indices of similarities between communities of Sphaeroceridae from mammal burrows, runs and nests.

Only communities with 9 or more species are included.

For numbering of communities, see Table 2. Three high-

est values of similarity indices in bold, lowest one with an asterisk (*), lowest sum of percentages of similarity in-
dices with a cross (). Sum%: total sum of percentages of similarity indices between each community and all re-
maining communities (values both from relevant column and line).

Fox Rabbit

Small rodents Mole

1 1 2 3 4 2

5 6 7 8 9 4 2 7

Sum% 394.1 475.9 342.0 362.9 517.6 499.5 240.3" 552.1 275.0 498.9 355.1 530.2 358.1 451.3

Rabbit

1 61.5

2 9.5 6.9

3 242 341 2738

4 40.0 36.4 429 250

Small

rodents

2 25,0 350 457 383 513

5 105 148 182 11.8 30.8 24.2
6 40.0 60.6 286 350 500 513
7 222 154 19.0 6.1 240 1838
8 48.0 424 357 40.0 43.8 41.0
9 89 226 208 26.7 385 407
4 296 514 333 333 529 4838
Mole

2 33.3 46.2 286 242 320 375
7 414 486 25.0 6.4 500 419

38.5

211 320

30.8 50.0 320

8.7 36.4 267 308

71 588 37.0 471 444

105 320 0 240 178

communities with 9 or more species are included
in these comparisons. The hypothesis that assem-
blages of Sphaeroceridae from burrows and tun-
nels of the same mammal host are similar was not
confirmed (Table 3). Surprisingly, the highest
similarity (S=61.5%) occurred between commu-
nities in the fox and rabbit burrows from the
Nymburk vicinity (i.e. from practically the same
locality with almost identical climatic and
microclimatic conditions). The geographical and
climatic situation of the locality seems to be deci-
sive for the composition of the local fauna of
Sphaeroceridae in the site, and, consequently, it
can be presupposed that also the sphaerocerid as-
semblage in runs and nests of small mammals in
this locality would be similar.

Neither the hypothesis that communities of
Sphaeroceridae are similar in burrows of large
mammals versus those of small mammals was
supported although the similarity of the above as-
semblages in fox and rabbit burrows would indi-
cate this. The next most similar (S = 60.6%) were
communities from rabbit burrows in Nymburk (C.
Bohemia) and from nests and runs of small voles
(Microtus arvalis, Clethrionomys glareolus) in S.

Finland (Hackman 1963b). The only other assem-
blages approaching the above similarities (with S
= 58.8%) were those of small rodents recorded by
Rotheray (1991) from Great Britain and by Hack-
man (1963b) from S. Finland.

Itis apparent (Tables 1 and 2) that the commu-
nities of Sphaeroceridae in hypogean habitats un-
der extreme climatic conditions are most dissimi-
lar with the majority of others, as demonstrated
by the smallest sum of percentages of similarity
indices (Table 3, column 5) in community found
in runs of small rodents in Northern Lappland
(Hackman 1963a). However, the mutually most
different proved to be assemblages recorded from
runs of Arvicola terrestris in S. Finland by Hack-
man (1967) (Table 3, column 7) and from nests of
moles (Talpa europaea) in England by Richards
(1930) (Table 3, line mole 2) which had no spe-
cies in common.

The list of 74 species of Sphaeroceridae re-
corded from subterranean nests, burrows, tunnels
and runs of mammals in Europe as summarized in
Table 2 is far from complete. For example,
Crumomyia rohaceki Norrbom & Kim, 1985 has
rather often been found in runs and nests of
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Microtus arvalis and M. agrestis in C. Europe
(Rohacek 1991a), C. parentela alpicola (Roha-
cek, 1980) once in a burrow of Marmota mar-
mota in Vysoké Tatry Mts., Slovakia (Rohacek &
Kosel 2003), Minilimosina (Svarciella) guest-
phalica Duda, 1918 in runs of M. arvalis in the
Czech Republic (Rohacek 1983), Spelobia baezi
(Papp, 1977) in runs of Arvicola sp. in Spain
(Rohacek 1983), S. belanica Rohacek, 1983 in
runs of Microtus arvalis and M. agrestis in C. Eu-
rope (Rohacek 1983, 1995) and Terrilimosina
corrivalis (Villeneuve, 1918) in runs of Arvicola
terrestris in the Czech Republic (Rohacek 1983).
Some of these species are even pholeophilous,
viz. C. rohaceki and C. parentela alpicola (which
otherwise occur in caves) or pholeophilous-
pholeoneutral (e.g., the terricolous species S. be-
lanica and T. corrivalis).

It can be expected that some additional
(largely pholeoneutral) species will be found in
these small subterraneous mammal habitats in the
future, so that the number of Sphaeroceridae
occuring there is likely to reach up to 90 species.
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