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Three new leiodid beetle species, viz. Petkovskiella henrikenghoffi sp. n. (Repub-
lic of Macedonia, Mt. Dautica), Babuniella jovanhadzii sp. n. (Republic of Mace-
donia, Mt. Karadzica) and Magdelainella milojebrajkovici sp. n. (Serbia, Mt.
Javor), are described and diagnostified. Both adult genitalia and other taxonomi-
cally important characters are illustrated. Babuniella Z. Karaman is given a full
generic status. All new species studied are clearly distinct from their closest con-
geners. These forms are of the Tertiary or even pre-Tertiary origin and age, and
represent both relicts and endemics inhabiting central and southern areas of the
Balkan Peninsula.
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1. Introduction

Two field trips conducted by the Centre for
Biospeleology of Southeast Europe (Belgrade)
and the Natural History Museum of Macedonia
(Skopje) over Serbia and the Republic of Mace-
donia during 2002 and 2003 revealed the pres-
ence of three new cave specics of the leiodids
Petkovskiella Guéorguiev (Petkovskiella henri-
kenghoffi sp. n.), Babuniella 7.. Karaman (Babu-
niella jovanhadzii sp. n.), and Magdelainella
Jeannel (Magdelainella milojebrajkovici sp. n.).
The distribution of the genera Petkovskiella
and Babuniella is restricted to the southern part of
the Balkan Peninsula (Republic of Macedonia).
The genus Petkovskiella comprises a single spe-

cies, P. stygia (Z. Karaman), while only two spe-
cies are included in Babuniella: B. ovata 7. Kara-
man and B. prouzai Udrzal & Moravec (Karaman
1954, Guéorguiev 1976, Udrzal & Moravec
1999).

Six species of Magdelainella Jeannel have
been reported until now from south-western areas
of the Balkan Peninsula (Pretner 1968, Curéi¢ &
Brajkovi¢ 2002). All species of the genus are en-
demic cither to a certain mountain range or to a
single or several cave systems.

This study comprises descriptions and diag-
noses of the new leiodid taxa. The type specimens
of the new species are deposited in the collection
of the Centre of Biospeleology of Sotheast Eu-
rope, Belgrade, Serbia, as well as in the National
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Museum of Natural History, Skopje, Republic of
Macedonia.

2. Systematic part: Leiodidae Fleming

2.1. Petkovskiella henrikenghoffi S. B. Curéié
& B. P. M. Curcié, new species (Figs. 1-2)

Type material. Holotype &': Republic of Macedo-
nia, Prilep, Mt. Dautica, 1,300 m a.s.l., v. Zrze,
Manastirska Propast Pit, 22.V1.2002, leg. B. M.
Miti¢; 5 paratype &'J and 12 paratype § 9, same
collecting data as in the holotype; one paratype &,
Republic of Macedonia, Prilep, Mt. Dautica,
1,300 m a.s.l., v. Zrze, Manastirska Propast Pit,
2.VII.2001, leg. N. Angelov.

Diagnosis. The species P. henrikengholffi sp.
n. is easily distinguished from its only congener,
P. stygia (Karaman, 1954) by the different body
size, by the shape of antennomere I, by the shape
of head, pronotum and elytra, by the form of
mesosternal carina, by the different shape of
aedeagus, by the shape of paramerae, by the dif-
ferent parameral setation, and by the form of the
inner sac (Figs. 1-2).

Description. Middle-sized. Body length
3.67-4.28 mm (average 4.04 mm). Body lepto-

Fig. 1. Petkovskiella
henrikenghoffi sp. n.
from the Manas-
tirska Propast Pit,
Mt. Dautica, Repub-
lic of Macedonia.
Holotype male,
habitus. Scale line
1.00 mm.

Curci¢ et al. + ENTOMOL. FENNICA Vol. 16

Fig. 2. Petkovskiella henrikenghoffi sp. n. from the
Manastirska Propast Pit, Mt. Dautica, Republic of
Macedonia (except b). — a. Paratype male,
mesosternal carina (lateral view). — b. Petkovskiella
stygia (Karaman) from the Damjanica Cave, Mt.
Jakupica, Republic of Macedonia; topotype male,
mesosternal carina (lateral view). — c. Holotype male,
aedeagus with inner sac (dorsal view). — d. Holotype
male, aedeagus with inner sac (lateral view).

— e. Holotype male, left parameral apex (dorsal view).
—f. Holotype male, genital sternite (urite). — g. Para-
type female, left stylus (dorsal view). — h. Paratype fe-
male, spermatheca. Scale bars 0.10 mm.

diroid, elongated (Fig. 1); tegument dark reddish
to brownish. Surface of head, elytra, legs, anten-
nae and palpi pubescent; even pronotum with
some tiny microsetae.

Head elongated, eyeless, without occipital ca-
rina, widest at its anterior part, broader than in P.
stygia (Fig. 1).

Antennae inserted in the second third of the
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head, filiform, elongated and thin, surpassing the
body length.

Pronotum long, elongated (maximum width/
length ratio 0.50-0.53), with a few short discal
setae (Fig. 1). Pronotum constricted posteriorly.
Anterior pronotal margin straight; pronotal base
convex. Pronotum widest immediately after its
anterior third (widest after its anterior quarter in
P. stygia). Disc glabrous, with tiny punctures.

Mesosternal carina low, only barely visible,
obtuse-angled (vs. with prominent angle in P.
stygia), concave medially, with 8 small setae,
gradually narrowing distalwards (sharply nar-
rowing distalwards in P. stygia) (Fig. 2a-b).

Elytra clongated, ovoid (maximum length/
widthratio 1.49-1.75), narrowing basally, widest
below the mid-elytra level (widest at the mid-
elytra level in P. stygia). Elytral disc convex,
hairy, with impressed punctures (Fig. 1).

Legs thin and elongated. Femora constricted
before their distal ends. Metafemora narrowing
basally (Fig. 1).

Acdeagus moderately long, wide, narrowing
(lateral view; Fig. 2d) and pointed apically (dor-
sal view; Fig. 2¢). Aedeagus slightly narrowing
distally, somewhat broader and longer than in P.
stvgia (Fig. 2d), its top being thinner than in P.
stygia (Fig. 2c). Paramerae elongated, slightly
shorter than aedeagus (Fig. 2¢), each carrying 5
sctae. Parameral apex narrow (Fig. 2¢). Saccus
internus with 2 longitudinal strips and some in-
conspicuous sclerifications in front of these strips
(Fig. 2¢).

Male gonosternite IX (urite) subovate, setose,
with an internal process (Fig. 2f).

Female styli as in Fig. 2g. Gonostyli elon-
gated, pointed, narrowed, and curved distally.
Each stylus with a single apical and two inner
setae (one exterior and one proximal seta; Fig.
2g). Spermatheca small, asymmetrical, divided in
two funnel-like parts (Fig. 2h). Spermatheca in-
conspicuously sclerified.

Bionomy and distribution. This new species
inhabits the walls at the end of the pit (-15 m). P.
henrikenghoffi sp. n. is specialized for filtrating
organic matter from the water found on pit walls.
It is known only from the Manastirska Propast Pit
on Mt. Dautica, Republic of Macedonia, and rep-
resents an endemic and relict form (~ “living fos-
sil”’) of the Tertiary origin (Fig. 3).
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Fig. 3. Distribution of the new leiodid species from
Serbia and Republic of Macedonia. Solid circle =
Petkovskiella henrikenghoffi sp. n.; solid square =
Babuniella jovanhadzii sp. n.; solid triangle =
Magdelainella milojebrajkovici sp. n. Scale in km.

Etymology. After the name of a noted Danish
evolutionist and zoologist, Prof. Dr. Henrik
Enghoff (Copenhagen).

2.2. Babuniella 7. Karaman, new status

Synonymy: Hussonella (Babuniella) Jeannel,
Acta Mus. Mac. Sci. Nat., 1954, 2: 65-91.

Type species: Babuniella ovata Z.. Karaman,
1954.

Other species: Babuniella prouzai Udrzal &
Moravec, 1999 and Babuniella jovanhadzii sp. n.

Diagnosis. The genera Babuniella n. stat. and
Hussonella Jeannel differ in the: body length
(3.00-3.50 mm vs. 2.80-3.20 mm), body form
(more vs. less elongated), form of antennomere
VIII (longer than wide vs. as long as wide), form
of mesosternal carina (with anterior tooth vs.
without anterior tooth), position of pygidium
(covered by elytral apex vs. protruding beneath
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elytra), form of elytra (elongated vs. ovoid), form
of median lobe of aedeagus (elongated, laterally
impressed and constricted in its apical third vs.
less elongate, laterally regularly curved, and not
constricted in its apical third), form of inner sac of
aedeagus, length of parameres (longer than me-
dian lobe vs. as long as median lobe), form of
parameres (apically thin, protruding exteriorly
and not pointed distally vs. apically thickened,
not protruding exteriorly and pointed distally),
form (straight vs. curved) and position of para-
meral setae (one lateral subapical interior seta,
one dorsal subapical seta and another subapical
dorsal seta vs. one lateral apical exterior seta, one
subapical ventral seta and another subapical ven-
tral seta), and setal distance (II-11I longer than I-
ITvs. I-11 longer than II-1IT) (Jeannel 1934) (Figs.
4-5).

At present the genus Babuniella comprises
three species from the Republic of Macedonia:
B. ovata, B. prouzai, and B. jovanhadzii sp. n.
One of these is endogean (B. prouzai; Mt. Jaku-
pica) and the remaining two are troglobitic (B.
ovata from the Damjanica Cave, v. Nezilovo, Mt.
Jakupica; and B. jovanhadzii sp. n. from the Spela
Bozguni Cave, v. Patiska Reka, Mt. Karadzica)
(Karaman 1954, Udrzal & Moravec 1999).

Distribution. The genus Babuniella is pres-
ently known from some caves and endogean lo-
calities on Mts. Jakupica and Karadzica in the
northern and central parts of the Republic of Mac-
edonia.

Etymology. After Mt. Babuna, its terra typica.

Remarks. We suggest that Babuniella belongs
to a separate phyletic lineage that originated dur-
ing or even before the Paleogene. Its endemic dif-
ferentiation was facilitated by the great Alpine
Orogeny, suitable paleoclimatic events, as well as
by the subsequent evolution of the underground
karstic relief. It is evident that Babuniella repre-
sents an endemic and relict form both to the Re-
public of Macedonia and to the Balkan Peninsula.

2.3. Babuniella jovanhadzii S. B. Cur¢ié
& B. Mihajlova, new species (Figs. 4-5)

Type material. Holotype & (Fig. 4): Republic of
Macedonia, Skopje, Mt.vKaradZica, 1,300 m
a.s.l, v. PatiSka Reka, Spela Bozguni Cave,

Curcié et al. + ENTOMOL. FENNICA Vol. 16

Fig. 4. Babuniella
Jovanhadzii sp. n.
from the Spela
Bozguni Cave, Mt.
Karadzica, Republic
of Macedonia; holo-
R ‘ type male. Scale bar
1.00 mm.

20.V1.2002, leg. S. B. Cur¢i¢; one paratype & and
5 paratype @ 9, same data as for the holotype, col-
lected by S. B. Cur¢i¢, B. M. Miti¢, S. E. Maka-
rov & N. Angelov; one paratype @, Republic of
Macedonia, Skopje, Mt. Karadzica, 1,300 m
as.l, v. Patiska Reka, Spela Bozguni Cave,
14.VI1.2000, collected by E. Stojkoska.

Diagnosis. The new species B. jovanhadzii
sp. n. is clearly distinct from the two other conge-
ners by the body size and form of head, pronotum
and elytra, shape of antennomeres, form of
mesosternal carina, shape of aedeagus, shape of
paramerae, different position of parameral setae,
form of the male genital segment, and by the form
of the armature of the inner sac (Figs. 4-5).

Description. Middle-sized. Body length
2.93-3.30 mm (average 3.16 mm). Body bathy-
scioid, ovoid, convex (Fig. 4); tegument chest-
nut-brown, lustrous, with some tiny yellowish
hairs and microsculptures.

Head subquadrate, with sculptures, incon-
spicuously punctate, slightly narrower than in
B. prouzai. Eyes absent. Occipital carina present.

Antennae moderately long and slender,
reaching the level of the anterior fourth of elytral
length. Antennomeres I and II long and thick-
ened; III and IV short and narrow, but antenno-
mere [T somewhat longer than IV; antennomeres
V and VI short, V slightly longer than VI;
antennomere VII long, thickening distally; an-
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tennomere VIII is shortest, subellyptic, longer
than wider; [X and X moderately long and thick,
IX somewhat longer than X; antennomere XI is
longest and thick, narrowing distally. There are
clear differences between B. jovanhadzii sp. n., B.
ovata and B. prouzai in the length ratios of
antennomeres III-VII and XI, as well as in the
form of antennomeres VIII, IX and XI (Fig. 4).

Pronotum transverse, convex, maximal
width/length ratio: 1.69-1.79 (pronotum 1.70
times as wide as long in B. prouzai, and twice as
wide as long in B. ovata) (Karaman 1954, Udrzal
& Moravec 1999). Anterior pronotal angles ob-
tuse and prominent. Anterior pronotal margin
slightly protruding forwards. Lateral margins
abruptly arcuate posteriorly. Pronotum widest
basally. Posterior pronotal angles rounded and
obtuse. Pronotal base somewhat convex in its
middle part and curved posteriorly (in B. prouzai,
pronotal base is straight in its middle part);
pronotal disc microreticulate and scarcely
punctate.

In B. jovanhadzii sp. n., mesosternal carina
high, obtuse, with a small tooth anteriorly (in an-
other two species of the genus, shape of meso-
sternal carina is different and its tooth is sharp and
prominent; Fig. 5a). Its posterior margin with a
dozen of short setac (which lack in other
Babuniella species). Posterior apophysis not ex-
ceeding the level of metasternum.

Elytra elongated, ovoid, widest at the level of
their anterior quarter, rounded apically (widest
basally, with a rounded apex in B. ovata vs. wid-
est anterior to their mid-level, with oblique apex
in B. prouzai), elytral width/length ratio: 0.80—
0.87 (0.88 in B. prouzai; Udrzal & Moravec
1999) (Fig. 4). Lateral margins arcuated, narrow-
ing apically, elytra covering the pygidium.
Sutural striae absent. Elytral disc convex, with
sparse punctures, otherwise arranged in regular
transverse series.

Male genital segment (Fig. Se) bottle-shaped,
with two elongated terminal and internal pro-
cesses.

Protibia slender, somewhat thickened dis-
tally. Male protarsi pentamerous, their articles di-
lated (Fig. 4). Mesotibiae arcuate, covered with
bristles on their exterior margins. Metatibiac
slender and straight. Tarsal claws simple.

Aedeagus (Fig. Sb—c) large, elongated, 1.45

I |
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Fig. 5. Babuniella jovanhadzii sp. n. from the Spela
Bozguni Cave, Mt. Karadzica, Republic of Macedonia.
— a. Holotype male, mesosternal carina (lateral view).
— b. Holotype male, aedeagus with inner sac (dorsal
view). — ¢. Holotype male, aedeagus (lateral view). —
d. Holotype male, left parameral apex (dorsal view). —
e. Holotype male, genital sternite (urite). — f. Paratype
female, left stylus (dorsal view). — g. Paratype female,
spermatheca. Scale bars 0.10 mm.

mm long [1.34 mm in B. prouzai; Udrzal &
Moravec (1999)]. Tegmen broad. Edges of me-
dian lobe subparallel dorsally and curved later-
ally. Median lobe constricted in its anterior part,
apex with a tiny terminal protuberance. Para-
merae long, slender, exceeding the length of apex
ofaedeagus. Apex of each paramere oblique, flat-
tened (sharp in B. prouzai), with 3 setae on its in-
ner margin (Fig. 5d). Lateral subapical inner seta
is close to dorsal subapical seta (these sctae are
more distant in B. ovata). Armature of inner sac
(Fig. 5b) includes a long apical sclerification and
a long fibre ending as a sphaerical ampulla.
Female styli as in Fig. 5f. Gonostyli elon-
gated, thorn-like, narrowing distally, slightly
curved. Each stylus with a single apical seta, three
inner and one outer seta (Fig. 5f). Spermatheca
small, of two fused sphaerical parts, constricted
laterally (Fig. 5g). Spermatheca well-sclerified.
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Bionomy and distribution. Individuals of the
new species were collected under stones and from
the humus and soil, near the entrance of the cave.
These cave beetles are detritophagous and their
diet is restricted to organic matter from the cave
walls and ground. B. jovanhadzii sp. n. is known
only from Spela Bozguni Cave on Mt. KaradZica,
Republic of Macedonia, and represents an en-
demic and relict form, probably of the early Ter-
tiary origin (Fig. 3).

Etymology. After a noted Serbian evolution-
ist, the late academician Jovan Hadzi (Ljubljana).

2.4. Magdelainella milojebrajkovici
S. B. Cur¢i¢ & B. P. M. Cur¢ié, new species
(Figs. 6-7)

Type material. Holotype & (Fig. 6): Serbia, Nova
Varos, Mt. Javor, 1,350 ma.s.l., v. Trudovo, Zuta
Peéina Cave, 23.VIIL2003, coll. S. B. Curgié.

Diagnosis. From its phenetically close
subgener, Magdelainella bozidarcurcici Curéié
& Brajkovi¢ (from Serbia), the new species is
clearly distinct by the body size, shape of pro-
notum and elytra, length of antennae and shape of
some antennomeres, form of mesosternal carina,
shape of aedeagus, shape of paramerae, position
of their setae, and by the form of the armature of
inner sac (Figs. 6-7).

Description. Small-sized. Body length with
straightened head: 2.46 mm. Body bathyscioid,
ovoid, convex (Fig. 6); tegument brownish,
shiny, with short yellowish hairs, and with some
microsculptures.

Head subquadrate (Fig. 6), with tiny sculp-
tures and small punctures. Eyes absent. Occipital
carina present.

Antennae short, not reaching the level of the
pronotum base (vs. reaching the pronotal base in
M. bozidarcurcici Curéié & Brajkovi¢; Curéi¢ &
Brajkovi¢ 2002). Antennomeres 1 and II long;
antennomere III small, almost twice as long as
wide, slightly shorter than demi-antennomere II;
IV-VI similar to III, gradually thickening from
IV to VI; antennomere VII thickened, length/
width ratio 1.20 [1.33 in M. bozidarcurcici,
Cur¢i¢ & Brajkovi¢ (2002)]; antennomere VIII
small, twice as short as the preceding article; IX
and X larger than VIII; antennomere XI some-

Curcié et al. + ENTOMOL. FENNICA Vol. 16

Fig. 6. Magde-
lainella miloje-
brajkovici sp. n.
from the Zuta
Pecina Cave,

Mt. Javor, South-
western Serbia;
holotype male,
habitus. Scale bar
1.00 mm.

what longer than wide [twice as long as wide in
M. bozidarcurcici; Curéié & Brajkovi¢ (2002)],
and as long as antennomerae [X+X together (Fig.
6). Maxillary palps each with a small conical
distalmost article.

Pronotum convex, maximum width/length ra-
tio 1.76 [1.69-2.00 in M. bozidarcurcici; Cur&i¢
& Brajkovi¢ (2002)], with some short laid discal
pubescence (Fig. 6). Anterior pronotal angles ob-
tuse (prominent in M. bozidarcurcici). Anterior
pronotal margin protruding forwards. Lateral
pronotal margins regularly arcuated; pronotal
base length greater than maximum elytral width.
Pronotum widest at the level of its third fourth.
Pronotal base somewhat convex in its median
part (vs. pronotal base straight in its median part
in M. bozidarcurcici; Curéi¢ & Brajkovié 2002).
Pronotal disc with microsculpture and some tiny
punctures.

Mesosternal carina high (Fig. 7a), obtuse,
with a large obtuse tooth (vs. less prominent tooth
in M. bozidarcurcici; Fig. 7b). Margins of meso-
sternal carina slightly convex (vs. almost straight
in M. bozidarcurcici; Fig. 7b). The tooth of
mesosternal carina with 4 setae (8 setae are car-
ried both on the tooth as well as on the posterior
margin of mesosternal carina in M. bozidar-
curciciy Fig. 7b). Intercoxal apophysis narrow.

Elytra short, ovoid (Fig. 6), widest at the level
of their anterior quarter (widest just below the
elytral base in M. bozidarcurcici), rounded api-
cally, width/length ratio 0.87 [0.89-0.97 in M.
bozidarcurcici; Cur¢i¢ & Brajkovié (2002)].
Elytra inconspicuously impressed in their ante-
rior and lateral parts (this character is not seen in
M. bozidarcurcici). Lateral margins arcuate, nar-
rowing apically. Elytral disc convex, covered



ENTOMOL. FENNICA Vol. 16 ¢ High-altitude leiodids from the Balkan Peninsula

Fig. 7. Magdelainella milojebrajkovici sp. n. from the
Zuta Peéina Cave, Mt. Javor, Southwestern Serbia
(except b). — a. Holotype male, mesosternal carina
(lateral view). — b. Magdelainella bozidarcurcici Curgié
& Brajkovi¢ from the Pecina pod Kapiljama Cave, Mt.
Javor, Southwestern Serbia; holotype male, meso-
sternal carina (lateral view). — c. Holotype male,
aedeagus with inner sac (dorsal view). — d. Holotype
male, aedeagus (lateral view). — e. Holotype male, left
parameral apex (dorsal view). Scale bars 0.10 mm.

with short and laid setae, and with some im-
pressed punctures. Sutural striae present.
Scutellum triangular, moderately large (Fig. 6).

Legs attenuated (Fig. 6). Protarsi penta-
merous and dilated in males. Protibiae dilated dis-
tally. Mesotibiae moderately arcuated, each with
4 bristles on their exterior margin. Metatibiae
somewhat arcuated (almost straight).

Aedeagus (Fig. 6¢c—d) moderately long,
slightly arcuated, narrowing (lateral view; Fig.
6d) and pointing apically (dorsal view; Fig. 6¢).
Tegmen rounded, more elongate than in M.
bozidarcurcici. Median lobe constricted in its
posterior part. Apex rounded (vs. sharp in M.
bozidarcurcici). Paramerae long, slender, not
reaching the level of the median lobe apex (vs.
paramerae reaching the level of the median lobe
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apex in M. bozidarcurcici) (Fig. 6¢). Parameral
apex broad, convex exteriorly (Fig. 6e) (vs. flat-
tened exteriorly in M. bozidarcurcici), with 3
curved setac: one lateral exterior seta, one
laterodorsal internal seta, and one subapical dor-
sal seta (Fig. 6e). Dorsal subapical seta is more
distant from laterodorsal internal seta than in M.
bozidarcurcici.

Saccus internus with a sclerified complex ar-
mature (Fig. 6¢). Two simple teeth [two bifid
teeth in M. bozidarcurcici; Curéi¢ & Brajkovi¢
(2002)], situated distally in the inner sac. Two
lamellar parts exist just below the teeth.
Chitinized median subtriangular gutter-formed
structure is situated in the inner sac. Two weakly
chitinized bands occur basally in the inner sac (vs.
absent in M. bozidarcurcici).

Female unknown.

Bionomy and distribution. The type specimen
ofthe new species was found on a cave wall, in to-
tal darkness (20 m from the cave entrance).
Magdelainella milojebrajkovici sp. n. is known
only from Zuta Pec¢ina Cave on Mt. Javor, Serbia,
and represents an endemic and relict form of the
Tertiary origin and age (Fig. 3).

Etymology. After the name of Prof. Dr. Miloje
Brajkovi¢, a noted Serbian zoologist and the for-
mer president of the Serbian Entomological
Society.

3. Discussion and conclusions

Holdhaus (1932) adopted the botanist term “mas-
sifs de refuge” in explaining the distribution of
the boreo-alpine insects, particularly Coleoptera.
He has assumed that the southern area of the Alps
(and the low-altitude regions of the Balkan Penin-
sula) has remained ice-free during the whole of
Pleistocene and has served as the survival
refugium for the autochthonous species. A num-
ber of species, including the leiodids considered
in this paper, appear to be exclusively confined to
the massifs de refuge. Some of these taxa (be-
longing to the genera Petkovskiella, Babuniella,
and Magdelainella) occur on isolated single sum-
mits in the western and southern areas of the Bal-
kan Peninsula [Serbia, Republic of Macedonia;
Curéi¢ (1988)].

In contrast to the intensely glaciated central
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and northern Alps, the area of the massifs de ref-
uge (i.e. the most of the Balkan Peninsula, includ-
ing the Dinarids, Carpathians, and Mt. Balkan)
contained, during the Pleistocene, numerous
unglaciated areas and the altitude of the snowline
during the glacial times permitted the occurrence
of both forests and karstification at much lower
elevations in the region of the marginal moun-
tains (Schweiger 1950).

As at the present times, even during the Pleis-
tocene the southern margin of different moun-
tains and cave habitats had protected suitable
conditions, thus enabling a great number of
leiodid taxa to survive. It is because of this that the
refuges (including habitats underground) have at
present a rich petrophile (including cave- and
soil-dwelling) fauna of leiodid coleopterans,
while the other localities are poor in them
(Birstein 1947, Birstein & Ljovuschkin 1967).

In conclusion, both the Dinaric Karst sensu
stricto and the Hellenids (the Dinarids of Albania,
Republic of Macedonia and Greece) are inhabited
by a great number of endemic and relict cave
leiodids pertaining to the Laurasian, Paleo-Medi-
terranean, Paleo-Aegean, and South- or North-
Aegean phyletic series. Among the major causes
which explain the extraordinary variety of the
troglobitic leiodid coleopteran fauna of the area
studied one should mention: (i) a varied cpigean
leiodid fauna populating the Proto-Balkans in the
remote past; (ii) the continuity of the continental
phase in different areas of the Balkans (and the
Dinaro-Hellenid Region in particular); (iii) the
presence of limestone beds and the subsequent
evolution of the pre-glacial karst relief; (iv) the
succession of the climatic conditions which fa-
voured the colonization of the subterranean
milieux; and (v) the divergent differentiation of
the leiodid taxa in numerous hypogean and other
underground habitats.

This study of some cave representatives of the
endemic and relict genera Petkovskiella, Babu-
niella and Magdelainella from the Republic of
Macedonia and Serbia, respectively, has offered
further proof of their great age and different ori-
gin. These species and genera represent the last
vestiges of an old fauna, which found their shelter
in the underground domain of the western and
southern parts of the Balkan Peninsula and, prob-
ably, of some adjoining regions.
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