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ABSTRACT. The Linyphiidae fauna of Bulgaria numbers 218 species in 92 genera, based on the
current synopsis both of original data and all literature-derived records. Species of Linyphiidae are
distributed in all districts of Bulgaria, occurring in lowlands, forests, mountains and caves.
Reasoning from the known distribution of the Bulgarian linyphiids, the fauna can be considered in
terms of 19 zoogeographical categories and five chorological complexes (Cosmopolitan, Holarctic,
European, Endemics, Mediterranean). The widespread Holarctic species predominate, whereas the
endemics (28 altogether) make up the most characteristic element of the fauna. The high level of
endemism of the Bulgarian linyphiids can be attributed to the relative isolation of mountainous
regions compared to the lowlands, in the context of palaco-enviromental changes since the
Pliocene.

PE3IOME. CormnacHo nocneaHell CBOAKE OpUTHHAIBHBIX U BCEX JUTEPATYPHBIX JaHHBIX, (ayHa
Linyphiidae bonrapuu nacuutsiBaet 218 BumoB u3 92 ponos. Buasr Linyphiidae pacnpoctpaneHst
BO BceX paifoHax boirapuu n o6MTaroT B HU3MHAX, JIecax, ropax M nemiepax. Mcxo/s U3 1aHHBIX 110
M3BECTHOMY PAaCHpOCTPaHEHUIO Ooiarapckux TuHU(GUUA, hayHa MOXKeT ObITh moapasaeneHa Ha 19
300reorpaduyecKuX Pyl U MATh XOPOTOTHUECKHX KOMIIEKCOB (KOCMOMOIUTHYECKUH, Tonapk-
TUYECKUH, eBPONEHCKHUNA, SHAEMUYHBIH U CPETU3EMHOMOPCKHIT). XOTS MIHUPOKOPACIIPOCTPAHEH-
HbIE TOJIAPKTHI Pe0dIafaroT, SHASMUKH (Bcero 28) COCTaBISIOT XapaKTePHBIH 2J1eMEeHT (aHybI.
BrICOKMI YpOBEHb SHAEMH3MA OOJITapCKUX TMHUPHUU O0BCHSETCS 32 CHET OTHOCUTENBHOM H30IH-
POBaHHOCTH TOp (B CpaBHEHHM C HH3MHAMH) B KOHTEKCTE Ianeo-KIMMAaTHYECKHX HW3MEHEHH
HayuHas ¢ [lnnonena.

KEY WORDS: spiders, Linyphiidae, faunistics, zoogeography, distribution, Bulgaria.
KJITOYEBBIE CJIOBA: mayku, Linyphiidae, ¢aynuctuka, 300oreorpadus, pacupocTpaHeHHe,
boarapus.

Introduction

The Bulgarian fauna of the family Linyphi-
idae is comparatively well studied, and the ear-
ly work of Drensky [1936] in his “Katalog der
echten Spinnen (Araneae) der Balkanhalbinsel”
reported 114 species in 46 genera. More recent

publications [Blagoev & Deltshev, 2002; Delt-
shev, 1972, 1973a,b, 1974, 1975a,b, 1980,
1983a,b,c, 1984, 1985, 1987, 1988a,b, 1990,
1992, 1995, 1996, 1998, 1999, 2000; Deltshev
& Blagoev, 1992, 1997, 2001; Deltshev &
Curgi¢, 1997,2002; Deltshevet al., 2003; Hels-
dingenet al., 1977,2001; Lazarov et al., 2001;
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Fig. 1. The geographical regions and districts of Bulgaria. Abbreviations are given above in ‘Study area and material’

[after Hubenov, 1997].

Puc. 1. I'eorpacduueckue pernons! u qucTpUKTH bonrapun. Coxpamienus faHsl Boime B “Study area and material’

[mo Hubenov, 1997].

Thaler et al., 1994] resulted from intensive
faunistic investigations post 1966. This accu-
mulation of new data made possible the critical
taxonomic and faunistic reviews, together with
the zoogeographic analysis presented herein.

Study area and material

Bulgaria is situated in south-eastern Europe
in the eastern part of Balkan Peninsula and
covers an area of 110 993 km?. The northern
border follows the river Danube, excluding its
delta. In the north-east it borders Romania,
crosses Dobrudzha and reaches the Black Sea
coast. The eastern border follows the Black Sea
coast to the mouth of the Resovska river and is
shared in the south-east with Turkey. In the
south, Bulgaria borders Greece from the Marit-
sa river to peak Tumba of Belasitsa mountain.
The western border is shared with Macedonia
and Serbia from peak Tumba to the mouth of
the river Timok (Fig. 1).

The material treated herein consists of two
major parts: (1) the original collections ob-
tained from 1965-1992 during a field survey
covering most of the districts in Bulgaria (Fig.
1); and (2) a complete critical synopsis of all the
available literature records regarding the distri-
bution of linyphiids in Bulgaria.

The geographical regions of Bulgaria and
their corresponding abbreviations are adopted
from Hubenov [1997] (see Fig. 1): DW = west-
ern Danubian plain; DM = middle Danubian
plain; DE = eastern Danubian plain; DEL =
Ludogorie-Dobrudzha district; Dep = Popovo-
Provadia district; SPW = western Predbalkan;
SPM = middle Predbalkan; SPE = eastern
Predbalkan; SBW = western Stara planina Mt.;
SBM=middle Stara planina Mt.; SBE =eastern
Stara planina Mt.; PKR = Rouy Mt.; PKG =
Golo Burdo Mt.; PKV = Verila Mt.; PKK =
Kraishte; PKZ = Zemenska planina Mt.; PKQ =
Konyavska planina Mt.; PVS = Sofia basin;
PVL = Lyulin Mt.; PVV = Vitosha Mt.; PVP =
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Table1.
Comparison of land area and Linyphiidae species richness of some European countries.
Tabnuua 1.
CpaBHeHune TeppuTopumn 1 BuagoBoro 6oratctea Linyphiidae HekOTOpbIX €BpONEncKknx cTpaH.
Country Area (km?) Richness Sources
Bulgaria 110 993 218 [present data]
Austria 83 858 364 [Blick et al., 2002]
Czech Republic 77 280 300 [Buchar & Rizicka, 2002]
Hungary 92 340 191 [Samu & Szinetar, 1999]
Greece 128 900 65 [Bosmans, pers. data]
Portugal 91 500 75 [Cardoso, 1999]
Serbia 102 000 154 [Deltshev et al., 2003]

Plana Mt.; PSP = Podbalkan basin; PSI = Ihti-
manska Sredna Gora Mt.; PSL = Lozenska
planina Mt.; PSC = Sushtinska Sredna Gora
Mt.; PSA = Surnena Sredna Gora Mt.; PT =
Thracian lowland; PBT = Sakar-Toundzha dis-
trict; PBC = Sakar Mt.; PBB = Bakadzhik-
Burgas district; PBD = Strandzha-Dervent dis-
trict; PBS = Strandzha Mt.; ROO = Osogovo
Mt.; ROV = Vlahina planina Mt.; ROM =Male-
shevska planina Mt.; ROG = Ograzhden Mt.;
ROB = Belasitsa Mt.; ROT = Boboshevo- Sim-
itly valley; ROP = Krupnik-Sandansky-Petrich
valley; RPR =Rila Mt.; RPP = Pirin Mt.; RPS =
Slavianka Mt.; RPT = Sturgach Mt.; RPM =
Mesta valley; RRW = western Rhodope Mt.;
RRE = eastern Rhodope Mt.; BN = northern
Black Sea coast; BS = southern Black Sea coast.
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Results and discussion

Species composition

The family Linyphiidae is represented in
Bulgaria by 218 species in 92 genera (Table 1).
The number of linyphiid species is high com-
pared with those recorded from other European
countries with comparable territories.

The species richness, however, not only
depends on the size of the region, but also on the
comleteness of our knowledge of its fauna. In
Bulgaria, the most species rich linyphiid genera
are Centromerus (16 species or 7.3% of the
entire linyphiid fauna), Walckenaeria (14;
6.4%), Tenuiphantes (11; 5%), Diplocephalus
(9; 4.1%).
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Fig. 2. Zoogeographical composition of the Bulgarian linyphiid spiders. Abbreviations, see Table 2.
Puc. 2. 3ooreorpadpuueckuii cocra donrapckux tunupuunn. CokpamieHus, cM. Tadnumy 2.
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Fig. 3. Composition of chorotypes of the linyphiid spiders over the altitudinal belts of Bulgaria:
a) A = Sub-Mediterranean: Quercetum (0-700 m); B = Submontane: Quercetum, Carpinetum (600—1 000 m);

b) C = Montane-deciduous: Fagetum (900—1 500 m); D =
¢) E = Subalpine: Pinetum, Juniperetum (2 000-2 500 m);

Montane-coniferous: Piceetum, Pinetum (1 300-2 000 m);
F = Alpine: Caricetum, Seslerietum (2 500-2 925 m).

Puc. 3. CocTaB XOpOTHUIIOB MayKOB-THHU(UH 110 BEICOTHBIM Tosicam bosrapun:

a) A = Cybcpenusemuomopckuit: Quercetum (0-700 m); B
b) C = I'opHo-mmpokoanuTBeHHbli: Fagetum (900—1 500 m); D

= npearopusiii: Quercetum, Carpinetum (600—1 000 m);
= ropHo-XBO#HBIil: Piceetum, Pinetum (1 300-2 000 m);

¢) E = Cy6anbnuiickuit: Pinetum, Juniperetum (2 000-2 500 m); F = Ansnuiickuit: Caricetum, Seslerietum (2 500—

2925 m).

Zoogeographical analysis

According to their current distribution, the
Bulgarian linyphiid spiders can be considered
representative of 19 chorotypes (= distribution-
al patterns), and further grouped into five
chorological complexes (I, Cosmopolitan; II,
Holarctic; 111, European; IV, Endemic; V, Med-

iterranean). Data concerning the general distri-
bution of spiders are adopted from Mikhailov
[1997], Marusik et al. [2000], Platnick [2003]
and Vigna Taglianti ef al. [1999] (see Figs 2,
3a,b,c). The abbreviations used here for de-
scribing the chorotypes are explained in the
legend to Table 2 (see below).
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Best represented is the complex of species
widely distributed in the Holarctic region (HOL
+PAL + WPA + ECA + EEC + SCA), compris-
ing 111 (50.9%) species widespread in Bulgaria
(Fig. 2). The Palaearctic species (sensu lato)
predominate (46; 41.4%), followed by the west
Palaearctic (35; 31.5%) and the Holarctic spe-
cies (22; 19.8%). The remaining chorotypes are
represented by single species. The complex in-
cludes rather widespread species associated with
lowlands, woodlands and high altitude moun-
tainous zones. Most of the species are well repre-
sented in the mountains. The characteristic moun-
tain elements are Bolyphantes alticeps, B. luteo-
lus, Frontinelina frutetorum, Gonatium rubens,
Pityohyphantes phrygianus, Tenuiphantes alac-
ris, T. tenebricola. The high altitude elements
are Entelecara media and Mecynargus paetulus,
which have not been recorded in the forest belt.
Some xenotopic species [sensu Thaler, 1988]
are widespread in the mountains and reach the
highest summits as acronauts. The latter group
includes Dicymbium nigrum, Diplostyla concol-
or, Meioneta rurestris, Oedothorax agrestis, O.
apicatus, O. fuscus, which inhabit the mountain
zone in dense populations [Deltshev, 1990, 1995].

The European chorological complex (EUR
+ MEE + MSE + MSEE + SEU + EEU) com-
prises 72 species (33%) widespread in Europe
and Bulgaria (Fig. 2). The European species
(sensu lato) predominate (58; 80.5%); followed
by the middle—south-east European species (6;
8.3%) and the east European species (3; 4.2%).
The remaining chorotypes are represented by
single species. The complex comprises wide-
spread species inhabiting both the lowland and
the mountains. Interesting is a group of the
European mountain species best represented in
the forest, the subalpine and the alpine belts.
The characteristic mountain elements are: Arae-
oncus anguineus, Bolyphantes kolosvari, Cine-
tata gradata, Diplocephalus foraminifer, Im-
prophantes imbrobulus, Maso gallicus, Mugh-
iphantes pulcher, Oreonetides glacialis, Tiso
vagans. The following species: Palliduphantes
istrianus, Centromerus capucinus, C. cavern-
arum, Porrhomma lativelum and P. microps,
are characteristic cave dwellers.

The complex of endemics (BALK + BULG
+BCAU + BKAR) includes 28 species (12.8%)

recorded to date in Bulgaria, the Balkan Penin-
sula and the neighbouring territories of Asia
Minor, the Caucasus and the Carpathians (Fig.
2). The established number is high and reflects
the originality of the local fauna. The status and
distribution of the endemic spiders found in
Bulgaria poses a complicated question, as some
of them have been found only in restricted areas,
whereas others show a wider distribution, some-
times inhabiting the entire peninsula. The larg-
est fraction of endemics was recorded mainly
from caves and from the high altitude zones.
According to origin, the endemics form two
groups: the palaecoendemics, which can be re-
garded as apparent remnants of the ancient
Mediterranean mountain fauna, and the neoen-
demics, which seem to have migrated from the
northern parts of Europe during the glacials and
which evolved on the isolated mountains during
the interglacials. The curious distribution of
Antrohyphantes rhodopensis, found only in the
high altitude zone and in caves, suggests a relic
of the ancient Mediterranean mountain fauna
[see Deltshev, 1990, 1996]. With regard to the
formation of the cave fauna, Deeleman-Rein-
hold [1976] wrote that “many European cave
spiders are probably the relics of populations of
the moist Tertiary forests”. Due to a lack of
knowledge, it is difficult to state with certainty
which of the cave spider endemics of Bulgaria
are either Tertiary or Quaternary elements. Nev-
ertheless, the other species of the endemic ge-
nus Antrohyphantes (A. balcanicus, A. sofi-
anus), as well as the blind species Centromerus
bulgarianus, Troglohyphantes drenskii and T.
bureschianus (the species with the primitive,
trifid paracymbium), can also be regarded as
apparent palacoendemics [Deltshev, 1996].
The species Araeoncus clivifrons, Diplo-
cephalus altimontanus, Drepanotylus pirini-
cus, Erigone [. pirini, Incestophantes annula-
tus, Mughiphantes lithoclasicolus, Metopobac-
trus orbrelicus, known only from the high al-
pine parts of Pirin and Rila, are the high alpine
elements. Tenuiphantes drenskyii, which occurs
in the high altitude belts of Pirin, Rila, central
Stara Planina and Vitosha mountains, can also be
included in this group. These species are regard-
ed here as derivatives (= neoendemics) of their
respective north or middle European species
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(Diplocephalus picinus, Drepanotylus borealis,
Erigone longipalpis, Lepthyphantes armatus,
Metopobactrus prominulus), due to the disjunc-
tion of ranges during the glacial and interglacial
periods [Deltshev, 1995, 1996, 1997, 1998].

The Cosmopolitan species complex (COS +
SCO; 5; 2.3%) comprises species widespread
in Bulgaria (Fig. 2). Prinerigone vagans is well
represented in the lowlands, woodlands and the
high altitude mountainous zones. Microcten-
onyx subitaneus is widespread and considered
here an introduced species.

The Mediterranean species complex (MED;
15 0.45%) includes the only species Diploceph-
alus graecus known from southern Europe and
northern Africa (Fig. 2). This species is one of
the commonest Mediterranean erigonines, of-
ten occurring in man-made or man-influenced
habitats [Bosmans, 1996].

Vertical distribution

Vertical zonation is clearly demonstrable in
Bulgaria, due to the relief and climate, charac-
terized by specific vegetation and faunas.

The linyphiid fauna is best represented in
the mountane-deciduous belt (121; 55.5%) (Fig.
3b), where the Palaearctic species predominate
(46.2%). The species Bolyphantes alticeps, B.
luteolus, Ceratinella brevis, Diplocephalus pici-
nus, Gonatium rubellum are the montane ele-
ments. The European complex is also well rep-
resented (17.3%) and the species Araeoncus
anguineus, Diplocephalus latifrons, Hilaira ex-
cisa, Palliduphantes alutacius, Oedothorax gib-
bifer, Tiso vagans can be considered as mon-
tane elements. The species Palliduphantes
spelaeorum and Porrhomma microps are the
cavernicolous elements. The endemics, Antro-
hyphantes sophianus, Centromerus acutiden-
tatus, C. lakatnikensis, Troglohyphantes dren-
skii and T. bureschianus, should also be regard-
ed as montane elements.

The linyphiid spiders are also abundant in
the montane-coniferous belt (93; 42.6%) (Fig.
3b). Best represented are again the Palaearctic
and European species, with the montane ele-
ments reaching 61%. The characteristic species
are: Bolyphantes alticeps, B. luteolus, Cinetata
gradata, Frontinellina frutetorum, Mansu-
phantes mansuetus, Piniphantes pinicola, Mi-
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crargus herbigradus, M. subaecualis, Tenui-
phantes alacris. The cavernicolous elements
are: Centromerus cavernarum, Porrhomma
microphthalmum and P. convexum. The en-
demics are: Antrohyphantes rhodopensis, Cen-
tromerus s. paucidentatus, C. lakatnikensis,
Gonatium orientale, Lepthyphantes centrome-
roides, Mansuphantes rectilamellus, Tenui-
phantes drenskyi, Troglohyphantes drenskii and
T. bureschianus.

The linyphiid fauna of the submountane belt
has been revealed as having virtually the same
number of species (91; 41.7%) as the previous
group (Fig. 3a). Characteristic for the belt are
the cavernicolous elements, most of which are
endemics: Centromerus bulgarianus, C. lakat-
nikensis, C. milleri, Palliduphantes byzanti-
nus, P. trnovensis. The endemics Centromerus
valkanoviand Pelecopsis krausi have restricted
distributions in Bulgaria. They are characteristic
for the oak forest of the south Black Sea coast (C.
valkanovi) and the Strouma river valley in south-
west Bulgaria (P. krausi). As C. valkanovi is
recorded both from a forest by the sea shore and
from the lower part of Strandzha Mt. at 800—900
m a.s.l. (the only two known localities for the
species), it is included in the group of endemics
of the sub-Mediterranean belt (see below).

A total of 43 species (19.7%) (Fig. 3a) have
been recorded from the sub-Mediterranean belt,
with the Palaearctic (46.5%) and European spe-
cies (20.9%) predominating. The endemics are
represented by Centromerus milleri, C. val-
kanovi and Palliduphantes byzantinus.

The subalpine belt is inhabited by 48 spe-
cies (22.0%), of which some occur also in the
forest zone (Fig. 3c). The Palaearctic species,
which are abundant in this belt, include mon-
tane elements such as Ceratinella brevis,
Bolyphantes alticeps, B. luteolus, Meioneta
gulosa. A group of European species comprises
mainly of those typical for the high mountains
of middle Europe, viz., Araeoncus anguineus,
Cinetata gradata, Diplocephalus foraminifer,
Evansia merens, Improphantes improbulus,
Mughiphantes pulcher. The endemics include
the montane (Centromerus s. paucidentatus,
Gonatium orientale, Mansuphantes rectilamel-
lus, Tenuiphantes drenskyi) and the high mon-
tane (Araeoncus clivifrons, Erigone I pirini)
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elements. The distribution of Antrohyphantes
rhodopensis is peculiar, as the species occurs at
high altitudes and in caves [Deltshev, 1990,
1995, 1997, 1999, 2000].

The alpine belt is populated by 21 species
(9.6%), including mainly high altitude elements
(Fig. 3¢c). Most characteristic are the endemic
high altitude elements, Mughiphantes lihtocla-
sicola and Metopobactrus orbelicus, known
only in the high alpine belt of Rila and Pirin,
Incestophantes annulatus, found only from the
high altitude zone of Rila, and Diplocephalus
altimontanus and Drepanotylus pirinicus, re-
corded only from the high alpine belt of Pirin.
Araeoncus clivifrons and Erigone [. pirini, which
occur in the subalpine and alpine belts of both
mountains [Deltshev, 1995, 1997], also belong
with this group. The Holarctic species Entele-
cara media and Mecynargus paetulus, the Palae-
arctic Scotynotilus alpigena and the European
Improphantes improbulus and Oreonetides
glacialis are the high altitude elements, which
can be regarded as the ancient (arctic-alpine,
boreo-alpine) species.

Conclusions

The faunistic richness of 218 linyphiid spi-
der species shows that Bulgaria is a territory of
considerable species diversity. This conclusion
is further supported by the existence of 28
endemic species, which reflects the originality
of the local fauna.

Zoogeographically, the widespread Holarc-
tic species predominate, but the most character-
istic faunal elements remain the endemics. They
reflect quite well the geological/climatological
history of the region and comprise the palae-
oendemics (mainly occurring in caves) and the
neoendemics (mainly occurring in the high alti-
tude and mountain zones). The endemics origi-
nate from two principal faunistic complexes:
the Mediterranean and European faunas. This
phenomenon can be explained by the relative
isolation of the mountains compared to the
lowlands, in the context of palaco-enviromental
changes that have occurred since the Pliocene.
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