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CuH Ha BUJHUA OBITapCKY OPHUTOJOT U Ipupogo3amuTHuK Hukomait Boes, mpod. 1. 6. H 3marosap
boes pabotu B Hanmonanuus npupoponayden myseit npu bAH (HIIM-BAH) Beue B npogb/okenne Ha 37
roAMHU. B MOMeHTa B My3es TOil € pbKOBOAUTEN Ha OTAeN ,[pbOHauHM )X1BOTHN . PofieH e Ha 20 OKTOMB-
pu 1955 1. B Codus. 3apbpummn e buonornyeckns gakynrer Ha CY ,,Cs. Kimument Oxpupckn®. Craxysan
e B Mocksa, T6umucu u JInoH npu Bofein cBeToBHM crenyanucty. Ha Hero 6birapckara HayKa Ab/DKU
eJHO HOBO HaIIpaB/IeHMe — TOJi II0/1Iara OCHOBUTE Ha Ma/le00OPHUTONIOTNATA Y HAc. brarogapenne Ha Hero-
Bute yeyua HIIM-BAH nputexasa gHec Haii-6oratata B IOromsrouyna EBpomna konmekuys ot GpocviHm
U cy6¢OCHIHY NITUIN, CPAaBHUTETHA OCTEO/IOTMYHA KOIEKIMs OT PELieHTHN IITUIM U HayuyHa Oubnmoreka
IO ITaJIEOHTOJIOTYA ¥ eBomouuA Ha nrunute. [IpuHocute Ha mpo¢. boeB B maneoOpHUTONOTUATA ca CBe-
TOBHO IIPU3HATH ¥ TOJ Ce HAapeXXAa MeX/Yy MaCTUTUTE eBPOIENICKM CIelMaNuCTy B Tasyu obmact. YreH e
Ha 9 MeXIYHapOIHU U YyX/IeCTPaHHU HAay4YH!U opraHusanuy. Heropara Hay4yHa IJIOJOBUTOCT € BII€YaT/IA-
Bama. OTkput u ommcan e 4 poxa, 31 Buaa u 1 moABKy HOBM 3a HayKaTa M3KOIaeMy NTULM OT bbarapus
u I'bpuys. Vima ornevatanu 317 my6mukaumy B Hay4HU u3ganus u 309 — B HAy4HO-IOMY/IIPHU. ABTOp €
Ha 18 Hay4YHO-NOMY/IAPHY KHUTY U y4eOHNIM. 3. boeB BIOXKM M MHOTO YCUIIVA B YpeXXKAaHeTo Ha borarara
ekcrosunus ot ntuiy B HITM.

Heka My no>xesraeM 1 3aHaIpef 3ipaBe U CbIljaTa €HEPrMYHOCT 1 BbXHOBEHA paboTa B MobuMaTa
My npodecius, Ha KOATO € IIOCBETI )KUBOTa cu!

Om koneaume my



Historia naturalis bulgarica, 22: 5-30, 2015

Abstract:

The Arachnogeography and the “lines”
(of Wallace, Lydekker, Weber)

Petar BERON

The paper is an attempt to use the orders of Arachnida for checking the importance of the lines of Wallace, Lydekker
and Weber for the distribution of these animals. From the orders of Arachnida some (Ricinulei and Solifugae almost)
are missing from the analyzed area (Indomalayan and Australian regions). The distribution of the other orders rela-
tively to the “lines” has been analysed. None of the orders of Acari (Opilioacarida, Prostigmata, Acaridida, Oribatida,
Mesostigmata, Ixodida and Holothyrida) is limited by the “lines”.

There is no order of Arachnida living only on one side of the “lines”. Only the spider suborder Mesothelae seems to
be limited to the Western side. It is to notice the VACHON’s opinion (1953) (“linesOn peut cependant affirmer que la
ligne Wallace pour certaines formes de Scorpions - est une frontiére réellement existante”) - it could be confirmed
what concerns the scorpions. There are families and genera known only on one side, but it is a relatively low level of
endemism. Nothing similar to the endemic orders and even subclasses in the vertebrates which are the base of the

construction of the lines exists what concerns the Arachnida.

Key words: lines, Arachnozoogeography, Wallacea, Indomalayan Region, Australian Region

Evaluation of Wallace’s Line and the other lines in
South East Asia according to the Arachnida

Ref: AUDLEY-CHARLES (1981), AUDLEY-
CHARLES, HURLEY & SmiTH (1982), AUDLEY-
CHARLES, CARTER & MILSON (1972), CLOUSE &
GIRIBET (2007), DARLINGTON (1957), GEORGE
(1981), GressiTT (1956, 1959, 1967, 1982),
HacHisuka (1936), HaLr (1997, 1998, 2001, 2002,
2009), HALL & HorrLoway (eds)(1998), HooljER
(1975), Karig (1974), Katir1 (1971, 1975, 1978),
Kavasuima (1955), KrizHANOVSKIJ (1980, 2002),
LopraTIN (1980, 1989), LYDEKKER (1896, 1911),
MAYR (1939, 1944, 1945), MERTENS (1950), SIMPSON
(1977), STODDART (1992), SZYMKOWIAK, GORSKI &
BAJERLEIN (2007), TIKADER & BASTAWADE (1983),
UbpvARrRDY (1975), Voris (2000), WALLACE (1860,
1869, 1876), WHITMORE, ed. (1981, 1987).

“La frontiere, en biogéographie, nest pas, en
général, une ligne, mais une zone complexe dont
lemplacement et la topographie ont subi de
multiples variations au cours des temps

géologiques... On peut cependant affirmer que la

ligne Wallace — pour certaines formes de

Scorpions - est une frontiére réellement existante”
Max VAcCHON (1953)

Wallace’s Line

Inresultofhisstudies of the nature of Australasia,
WALLACE (1860) concluded that “We may consider it
established that the Strait of Lombok [between Bali
and Lombok] (only 15 miles wide) marks the limit
and abruptly separates two of the great zoological re-
gions of the globe”. This famousline, called by HuxrLeY
(1868) “Wallace’s line”, runs through Makassar Strait
between Borneo and Sulawesi and than ... The line
was based mostly on mammals, but MAYR (1944)
made the remark that “An equally pronounced fau-
nal difference exists among birds, insects, and other
groups of animals in the two regions”.

When crossing the famous line in 1994 and
1995, I asked myself: “Is this statement true also
for such zoogeographically interesting animals as
Arachnida?”. Meanwhile, a lot of new information
was accumulated on the taxonomy of such groups
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as Schizomida, Opiliones, Scorpiones and others
and time has come to check how this zoogeographi-
cal “rift” (the term belongs to Prof. Vachon) reflects
the past and present distribution of the various
Arachnida. Some orders (the Ricinulei, almost the
Solifugae) are not known in this area.

Lydekker’s Line

Theline proposed in 1895 by the British natural-
ist Richard Lydekker (1849-1915) separates Wallacea
from the shelf of Australia - New Guinea.

Weber’s Line

Max Weber (1852-1937) proposed a line pass-
ing between Sulawesi and Halmahera and marks
the balance of the Indomalayan and Australian ele-
ments in the fauna. It is a line based on mammals
and should be tested what concerns the invertebrates
(Arachnida and others).

Wallacea

Observing for a long time the strange transi-
tion in the animal world of the islands of Malay
Archipelago, Wallace presumed, “such facts could be
explained only by major changes in the Earth’s sur-
face”. Now we know that in the Pleistocene the major
continental islands Borneo, Java, Sumatra and Bali
have been connected with the Asian mainland. The
rainforest existed by this time and the sea level was
lower by 180 m. That is why on these islands we find
the same animals like in Malaya (sometimes other
subspecies) - elephants, rhinos, tapirs, tigers, leop-
ards, primates. Some of them meanwhile have disap-
peared on the continent, but still live on the islands
(the orangutans).

Crossing the narrow (only 25 km) Lombok
Chanel between Bali and Lombok all these animals
disappear. Cockatoo parrots appear, as well as some
marsupials, different reptiles.

During his research between 1854 and 1862
Wallace found that the birds on Bali and Java are
almost the same (97%), as soon as we cross the 25
km straight the picture changes abruptly - Bali and
Lombok have only 50% of their bird species in com-
mon, one may think that the others were not capable
to fly over this distance. Starts Wallacea, most inter-
esting territory of a mix of fauna.

The ancestors of the present day animals and
plants of Wallacea as a whole originate either from
Asia or from Australia — New Guinea, but on the
bigger islands occurred an active autochthonous spe-
ciation and there are many endemics. Some of the
emblematic Indonesian endemics are actually inhab-
iting Wallacea (anoa, babirusa, “Komodo dragon”).
Most islands have not been interconnected, they are

separated by deep straights and this was important to
explain the high endemism.

According to Conservation International,
Wallacea has more than 10 000 species of plants,
including ca. 1500 (15%) endemic. Among the ter-
restrial vertebrates the endemism is even higher:
from 1142 species almost half (529) are endemics.
In Wallacea live 223 species of native mammals, 126
of them endemics. Only bats count 124 species - al-
most one tenth of the world’s bats.

The birds of Wallacea are extremely diverse
(650 species, including 265 endemic). More than
half of them live on Sulawesi alone (356 species, 96
endemic).

In Wallace’s time the area has been covered by
lush tropical forests. Only small fraction of them re-
mains — 45% of the surface is covered by some sort
of forest, but only on 52,017 km?, or 15%, the for-
est is in its pristine state. From the total surface of
Wallacea (347,000 km?) ca. 20,000 km? are protected
(at least legally). The remaining forest is most often
under concessions of powerful western or Japanese
companies, which destroy not only the irreplaceable
rainforest, but also hundreds of its described, semi-
described and undescribed inhabitants.

SiMpsoN  (1977) critically reviewed the
seven biogeographical lines assigned in the Malay
Archipelago to mark the boundary of Indomalayan
and Australian zoogeographic regions. In his
conclusion, he suggested to (1) keep Huxley’s line
and Lydekker’s line as they were clear-cut boundaries
of Oriental, or Indomalayan (Sunda shelf) region
and Australian (Sahul shelf) region respectively, and
(2) not assign the intervening islands to any region
or transitional zone.

For the invertebrates the importance of the
“lines” seems less explored. One of the recent stud-
ies (BOUDOURESQUE, 2011) shows that “patterns of
species diversity and diversity measured at higher
taxonomic levels are not concordant”

Development of Wallacea and the surrounding lands of
Southeast Asia and the Malayan archipelago

Principal geological events important to Wallace’s line
(partly after AUDLEY-CHARLES, 1981)

years Million Period
10 Pleistocene

20 Pliocene

30 Miocene

40 Oligocene

50 Eocene

60 Palaeocene

70

Q - Quaternary
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1. Australia/New Guinea splits from Antarctica
(c. 53 Ma).

2. Formation of Philippines by collision of Asian
continental fragment with an island arc (Oligocene)

3. Possible land connection(s) across Makassar
Strait (mid-Miocene)

4. Collision between New Guinea and a Tertiary
island arc (c.15 Ma).

5.Collision between Gondwana (Sula Peninsula)
and Laurasia at or near east Sulawesi (c. 15 Ma) but
submarine.

6.Island chain established between east Sulawesi
and Australia (late Miocene to late Pliocene)

7. Collision between parts of Gondwanic Outer
Banda Arc and Laurasian (volcanic) Inner Banda
Arc (latest Miocene to early Pliocene).

8. Probable land connection(s) across south
Makassar Strait (from late Pliocene).

The analysis of Moss & WILSON (1998) concern-
ing the biogeographic implications of the Tertiary
palacogeographic evolution of Sulawesi and Borneo
are worth quoting. Wallacea, according to them, is
a biogeographic region, situated between areas with
Asiatic and Australian floras and faunas, where organ-
isms show a high degree of endemism. A land connec-
tion between Borneo and mainland SE Asia may have
existed throughout much of the Tertiary and would
have allowed migration of terrestrial biota. Western
Sulawesi had been connected to eastern Borneo by the
late Cretaceous and by the early Eocene with possibili-
ties of dispersal of fauna between Borneo and western
Sulawesi. The East Sulawesi ophiolite was accreted
onto Sulawesi during or after the late Oligocene and
resulted in the formation of more extensive land areas
of Sulawesi. “Microcontinental fragments accreted
onto eastern Sulawesi in the Miocene to Pleistocene
may have been emergent as they drifted towards
Sulawesi and allowed island hopping or rafting for
biota of Australian affinity. Island hopping routes for
the dispersal of organisms between Borneo-Sulawesi
and the Philippines may have existed along volcanic
arcs, such as the long-lived North Sulawesi arc, the
Sulu and Sangihe arcs, and the Cagayan arc” (Moss
& WILSON, 1998).

If we analyse the paleogeographical maps of
Australasia in HALL (1998), we can make several ob-
servations. If we quote this article: “The period 30-0
Ma is of most interest to biogeographers; before then
the separation between Asia and Australia was great-
er and the tectonic reconstructions are also more
uncertain”. More realistic and of importance for the
recent fauna is the time of the last 20 Ma.

20 Ma (Early Miocene) Continent including
most of Borneo. Only small parts of Sumatra, Java
and Sulawesi were dry land as islands. Australia and
New Guinea interconnected. Eastern New Guinea
and Taiwan under water, Hainan part of the conti-
nent. Makassar Strait existed.

15 Ma (Middle Miocene) Similar situation.
The Barisan of Sumatra cut into several islands, the
remaining Sumatra, Java, Bali and Lombok under
water, as well as Taiwan. Torres and Makassar Straits
existing. Borneo part of continent, Sulawesi isolated.

10 Ma (Late Miocene) The Sumatran Barisan,
Java, Timor, Sulawesi and the central part of New
Guinea land. Strait between the larger Australia and
central New Guinea existing. Continent largely con-
nected with Borneo and very narrowly connected
with Sumatra. Hainan part of the continent, Taiwan
under water.

5 Ma (Early Pliocene) - in Continental
Southeast Asia the land mass is almost as present, but
is connected with Borneo and Sumatra. The shape of
Borneo, Java and Sumatra is almost as it is now, the
northern coast of Sumatra is covered by shallow sea
between Sumatra and Malakka. In New Guinea only
the northern part is land, Northern Australia reaches
more to the north, but between northern New Guinea
and the enlarged land on the present day Carpentaria
Bay there was a large strait, much wider than than
the Torres Strait. Hainan was under shallow water,
Taiwan was connected with mainland China.

Arachnida and the lines

The order Ricinulei does not live in Southeast
Asia and has no relations with the “lines”. Solifugae is
represented only by one species (Dinorhax rostrump-
sittaci Simon) in Vietnam and Maluku Islands (both
sides of Wallace’s Line, but only on the West side of
the Lydekker’s Line). Practically the order is missing
from both Indomalayan and Australian regions.

Palpigradi

Ref.: ConDE (1980, 1981, 1984, 1988, 1989,
1990, 1992a, 1992b, 1994, 1996)

Two families (Eukoeneniidae
Prokoeneniidae) are represented in the area.

Only West of Wallace’s line: In Thailand were
found 8 sp. of Palpigradi: Prokoenenia asiatica Condé,
1994 (Prokoeneniidae), and 6 sp. of Eukoeneniidae
— Eukoenenia angusta (Hansen, 1901), E. deleta
Condé, 1992, E. lyrifer Condé, 1992, E. siamensis
(Hansen, 1901) E. thais Condé, 1988, Koeneniodes
leclerci Condé, 1992, and K. spiniger Condé, 1984.
All of them are known only from this country (en-
demics). CoNDE (1992) recorded Koeneniodes made-

and
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A The area between Wallace's Line and Lydekker's
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Line is known as WALLACEA. This is a subregion
or transition zone which includes a large number
of endemic species.

WALLACE'S LINE: separating

Australian and Asia fauna (1863).

Now taken as the East boundary
_- " of strictly Asian fauna

WEBER'S LINE: Boundary of

. e faunal balance Asian: Australian
animals 50:50 for mammals and
molluscs

LYDEKKER'S LINE: West
. boundary of strictly Australian
‘ fauna

SE Asia and the continental shelves (in grey) after Moss & Wilson, 1998

cassus from Hong Kong (the first Palpigradi known
from China).

Prokoenenia javanica Condé, 1991, is known
from Java, P, celebica Condé, 1994.

After CONDE (1996), “La région orientale sem-
ble avoir été un foyer dévolution important dans
I'histoire des Palpigrades: tous les genres actuels y sont
représentés et leur dispersion, jusque dans la région
madecasse, en particulier, est un fait bien établi”

Only West of Wallace’s Line remain the family
Prokoeneniidae and the genus Prokoenenia.

Only East of Wallace Line: In Papua New
Guinea have been recorded only two sp.: Eukoenenia
cf. lawrencei and Koeneniodes cf. frondiger (fam.
Eukoeneniidae).

Both sides: fam. Eukoeneniidae (genera
Eukoenenia and Koeneniodes).

Amblypygi

Ref.: BASTAWADE et al. (2005), BLICK & HARVEY
(2011), Caproriacco (1947), FAGe (1939, 1954),
GIUPPONI & MIRANDA (2012), GrRAVELY (1911,
1915), HARVEY (2002, 2003, 2013), HARVEY & WEST
(1998), KarswcH (1879), KRAEPELIN (1895, 1899),
Pocock (1894), QuUINTERO (1981, 1983, 1986),
RAaHMADI & HARVEY (2008), RAHMADI et al. (2010),
ROEWER (1928), RowLAND (1973), SEITER et al.
(2015), Stmon (1892), THORELL (1888, 1889).

Two families are widely represented in the area:
Charinidae and Charontidae, both on both sides of
the Wallace’s Line. Special case is the only species of
Phrynus (from the American family Phrynidae) from
a cave on Flores (Indonesia). According to WEYGOLD
et al. (2010): . some details and other characters
suggest that P[hrynus] exsul has no close relation
with any of the Neotropical species of Phrynus
Lamarck, 1793, probably having been evolutionary
distinct for a long time from the Neotropical species
of Phrynus. Its occurrence on the Indonesian Island
Flores thus remains an enigma; is P. exsul a relic from
a more global distribution of the genus Phrynus in
the past or the result of prehistoric rafting across the
ocean?”.

Only West of Wallace’s line: Catageus Thorell,
1889 - Burma

Only East of Wallace’s line — none.

Both sides:

Charinus Simon, 1892 (= Charinides Gravely) -
Australia, Andaman Isls, India, W. Samoa, Vanuatu,
Indonesia (Java, Borneo), Singapore, Malaysia,
Papua New Guinea, New Caledonia, Solomon Isls

Sarax Simon, 1892 (= Phrynichosarax Gravely)
- Solomon Isls, Malaysia, Singapore, Philippines
(Luzon), Indonesia (Java, Kalimantan), India,
Andaman Isls, Papua New Guinea, New Britain,
Vietnam, Laos, Cambodia, Borneo
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Charon Karsch, 1879 - Australia (Northern
Territory, Queensland, Christmas Isl.), Indonesia
(Java, Maluku, Sumbawa), Malaysia (incl. Borneo),
Palau, Papua New Guinea, Philippines, Singapore,
Solomon Islands

Stygophrynus Kraepelin, 1895 - Solomon
Islands (Guadalcanal), Burma, Thailand, Vietnam,
Malaysia, Indonesia (Java, Sumatra, Kalimantan)

Uropygi (Thelyphonida)

Ref.: HaupT (2004, 2009a), KREHENWINKEL
et al. (2009), Pocock (1894), RowLAaND (1973),
SPEIJER (1936), STRAND (1928), THORELL (1889)

Many species of the two subfamilies of Uropygi
are known from the area (from both sides of the
Wallace’s line): Thelyphoninae and Hypoctoninae.

Only West of Wallace’s line:

Chajnus Speijer, 1936 -
(Lombok)

Ginosigma Speijer, 1936 - Sunda Islands,
Thailand

Hypoctonus Thorell, 1889 - Burma (Myanmar),
South China, Malaysia, Thailand, Bangladesh, Java,
India

Typopeltis Pocock, 1894 (= Teltus Speijer, 1936)
- China, Russia, Taiwan, Hainan, Japan, Thailand,
Vietnam

Only East of Wallace’s line:

Glyptogluteus Rowland, 1973 - Philippines
(Panay)

Thelyphonoides Krehenwinkel et al., 2009 -
Philippines (Panay)

Mimoscorpius Pocock, 1894 - Philippines

Both sides:

Thelyphonus Latreille, 1802 (=Abaliella Strand,
1928 = Minbosius Speijer, 1936 = Tetrabalius Thorell,
1889, fide HauprT, 2009a) - Indonesia, Singapore,
Philippines, Vanuatu (New Hebrides), Fiji, Rennell,
Solomon Islands, New Guinea, New Britain, Burma,
Sri Lanka, India, Thailand, W. Samoa, Borneo,
Mollucas

Sunda Islands

Schizomida

Ref.: COKENDOLPHER (1988), COKENDOLPHER
& REDDELL (2000), COKENDOLPHER et al. (1988),
FERNANDO (1957), GRAVELY (1911a, 1911 b, 1911c,
1912, 1915), HARVEY (1992, 2002, 2003), PICKARD-
CAMBRIDGE (1972), Pocock (1900), REDDELL &
COKENDOLPHER (1995), SHIMOJANA (1981), Sissom
(1980).

One family (Hubbardiidae) is represented in
the area.

Only West of Wallace’s Line:

Schizomus Pickard-Cambridge, 1872

Clavizomus Reddell et Cokendolpher, 1995 -
Java, West Malaysia, Singapore

Trithyreus Kraepelin, 1899 -
Myanmar)

Zomus Reddell et Cokendolpher, 1995 -
Malaysia (incl. Sarawak), Singapore; England (Kew
Garden)

Only East of Wallace’s Line:

Julattenius Harvey, 1992 - 2 sp. in Australia
(Queensland)

Notozomus Harvey, 1992 — 17 sp. in Australia
(Queensland)

Orientzomus Cokendopher et Tsurusaki, 1994
- Philippines (Luzon), Japan, Bonin Isl.

Hubbardiidae indet. - New Guinea, New
Britain, New Ireland; “Schizomus” modestus

Both sides:

Apozomus Harvey, 1992 - Australia, Japan,
Papua New Guinea, Taiwan, Sabah (Borneo), W.
Malaysia, Vietnam

Bamazomus Harvey, 1992 - Thailand, Hong
Kong, W. Malaysia, Ryukyu Isls, Papua New Guinea,
Australia, Hawaii

Ovozomus Harvey, 2001 - Seychelles, Comoro
Isl, Cook Isl, Ceylon, India. Christmas Isl.,
Reunion

From Sri Lanka are known the first Schizomid
ever described: Schizomus crassicaudatus Pickard-
Cambridge, 1872, and also several other “Schizomus”
needing further study (buxtoni Gravely, formicoides
Fernando, greeni Gravely, perplexus Gravely, vitta-
tus Gravely). The species Schizomus peradeniyensis
Gravely has been assigned to the genus Ovozomus
by HARVEY (2011). Trithyreus suboculatus Pocock is
declared nomen dubium.

Burma (=

Scorpiones

Ref.: Dretal. (2011, 2013), FAGE (1933, 1946),
FeET (1988, 2003), KocH (1977, 1981), KOPSTEIN
(1921, 1923, 1926), Kovarik (1995), LOURENGO
(2003, 2007), LOURENGO & DINH-SAC PHAM (2010),
MonNoD (2011), MONOD & PRENDINI (2015), NENILIN
& FET (1992), SHI & ZHANG (2005), TAKASHIMA
(1941, 1945, 1948, 1950), VacHON (1953, 1972,
1982), ZHU et al. (2004)

Seven families of scorpions are known from
the area.

Only West side of Wallace’s Line:

Fam. Chaerilidae - Bangladesh, India,
Indonesia, Malaysia, Nepal, Singapore, Sri Lanka,
Vietnam

Fam. Pseudochactidae - caves of Laos and
Vietnam
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Fam. Scorpiopidae - Southeast Asia, India,
Indonesia, Malaysia

Fam. Scorpionidae - South and Southeast
Asia, Indonesia

Only East side of Wallace’s Line:

Fam. Urodacidae - Australia

Both sides:

Fam. Buthidae - all continents, tropical,
subtropical countries and in some countries with
moderate climate

Fam. Liochelidae - Australia, Southeast Asia,
Pacific islands, Indian Ocean Islands

Pseudoscorpiones

Ref.: BEIER (1940, 1951, 1965, 1966a, 1966 b,
1973, 1981), ELLINGSEN (19114, 1911b), HARVEY
(1981, 1985, 1990, 1993, 1998, 2013), MURTHI &
ANANTHAKRISHNAN (1977), REDIKORZEV (1938),
SCHAWALLER (1994, 1995)

In the area have been registered representa-
tives of 20 families. Most of them (18) are represent-
ed from both sides of Wallace’s line, and usually also
on other continents or worldwide.

Only West side of Wallace’s Line:

Fam. Ideoroncidae - Malaysia, India,
Cambodia, Thailand, Vietnam, Indonesia
(Sumatra)

Only East side of Wallace’s Line:

Fam. Pseudogarypidae - Tasmania (one ex-
tant species)

Both sides:

Fam. Chthoniidae - cosmopolitic

Fam. Tridenchthoniidae (= Dithidae) -
Australia, New Caledonia, Lord Howe Isl., Caroline
Islans, India, Vietman, Philippines, Indonesia
(Mollucas, Sumatra, Java), New Guinea, Japan, Palau
Isl., Bhutan, Nepal, Laos, Marcus Isl., Malaysia

Fam. Lechytiidae - Vietnam, Marshall Isls,
Marcus Island

Fam. Hyidae - Philippine Islands, Indonesia
(Java, Sumatra), Australia

Fam. Neobisiidae -Philippines,
Thailand, Japan, Burma, China, Taiwan

Fam. Syarinidae - Bhutan, India, Sri Lanka,
Nepal, Tuvalu, Philippines - Solomon Is., New
Zealand, New Caledonia, New Guinea

Fam. Parahyidae - Caroline
Singapore

Fam. Garypidae (= Synsphyronidae) - India,
Japan, Indonesia (Krakatau, Nicobar Isl.), Maldive
Isl., Sri Lanka - Marshall Isls, Australia (incl.
Tasmania), New Zealand

Fam. Geogarypidae - Indonesia (Java), Malaysia,
India, Sri Lanka, Thailand, Australia, New Guinea

Vietnam,

Islands,

Fam. Menthidae - Socotra; Australia (one
endemic genus and species)

Fam. Cheiridiidae - China, Taiwan, Nepal,
Philippines, Japan, Hawaii - Papua New Guinea,
Salomon Isls, Mariana Isls, Australia, New Zealand

Fam. Olpiidae - Australia, New Zealand,
Norfolk Is., Indonesia, India, Burma, Japan,
Cambodia, Vietnam, Papua New Guinea, New
Caledonia, Salomon Isls, Tuvalu, Samoa, Caroline
Isls, Mariana Isls, Marshall Isls

Fam. Garypinidae - Solomon Isls, Australia,
New Guinea, Hawaii, Indonesia, Thailand,
Cambodia, Vietnam

Fam. Sternophoridae — Australia, Papua New
Guinea, India, Sri Lanka, Laos, Cambodia, Vietnam

Fam. Withiidae - New Zealand, Lord Howe 1.,
Vietnam, Indonesia, ChristmasIsl., India, Cambodia,
Malaysia, Thailand, Philippines, Solomon Isls,
Nepal, China, Taiwan, Mariana Isls, Marshall Isls,
Papua New Guinea

Fam. Cheliferidae — Indochina, India, China,
Indonesia — Australia, New Zealand, Papua New
Guinea,

Fam. Atemnidae (= Miratemnidae) — South
East Asia, Philippines, Bhutan, Nepal, India,
Nicobar Isls, Solomon Islands, Sri Lanka, Indonesia,
China - New Caledonia, Lord Howe Isl, Caroline
Isls, Mariana Isls, Christmas Island, Marquesas Isls,
Marshall Isls, Papua New Guinea

Fam. Chernetidae (= Myrmochernetidae) —
New Guinea, Solomon Isls,

Opiliones

Ref.: SiLHAVY (1974a, 1974 b), RaMBLA
(1994, 1991), SCHWENDINGER (1992, 2006),
SCHWENDINGER & GIRIBET (2005), SHARMA et al.
(2012), THORELL (1876, 1883, 1889, 1891 b, 1891b)

All suborders are represented in the area
(Dyspnoi is practically missing).
Cyphophthalmi

Only West of Wallace’s Line: none

Only East of Wallace’s Line:

Fam. Troglosironidae - New Caledonia

Both sides:

Fam. Stylocellidae — SE Asia (from India to
New Guinea)

Fam. Pettalidae - New Zealand, Australia -
Sri Lanka

Eupnoi

Only West of Wallace’s Line:
Fam. Phalangiidae - Borneo
Only East of Wallace’s Line:
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Fam. Caddidae - Australia (incl. Tasmania),
New Zealand (but also in North America, South
America and South Africa, not living in Southeast
Asia)

Fam. Sclerosomatidae - Europe, Asia, Africa,
South, Central and North America, Antilleans,
Australia, New Guinea, Solomon Isl. (not living in
Southeast Asia)

Fam. Neopilionidae - Australia, New Zealand
(but also in South Africa and South America, not
living in Southeast Asia)

Both sides: none

Dyspnoi

Only West of Wallace’s Line:

Fam. Nemastomatidae (Ortholasmatinae,
Cladolasma Suzuki - Thailand (1 sp.)

Only East of Wallace’s Line: none

Both sides: none

Laniatores

Only West of Wallace’s Line:

Fam. Stygnommatidae - ? Neotropical fam-
ily with two doubtful sp. from Malaya of genus
Stygnomimus Roewer, 1927

Fam. Biantidae (Biantes, Probiantes) —Nepal,
India, Burma, Sumatra, Malaya

Only East of Wallace’s Line:

Fam. Synthetonychiidae - New Zealand (14 sp.)

Fam. Triaenonychidae — Australia, Tasmania,
New Zealand, New Caledonia (but also in
Madagascar, South Africa, South America)

Both sides:

Fam. Assamiidae - southern Asia; sub-
fam. Dampetrinae to Indonesia, New Guinea and
Australia

Fam. Samoidae - Australia (New South Wales),
Samoa, Indonesia

Fam. Podoctidae (incl. Erecananinae and
Ibaloniinae) - Palau, Taiwan, Indonesia, Malaysia,
New Guinea, India, Philippines, Vanuatu

Fam. Sandokanidae [= Oncopodidae,
praeoccup.] — Philippines, Sumatra, Borneo, Burma,
Nepal, India, Malaysia, Singapore, Thailand

Fam. Epedanidae (incl.  Dibuninae,
Acrobuninae, Sarasiniciinae, Sarasinellinae) -
Philippines, New Guinea, Thailand, Sulawesi,
Borneo, Sumatra, Japan, Malaysia, India, Taiwan,
China, Vietnam

Fam. Zalmoxidae (= Stygnoleptinae) -
New Guinea, Solomon Islands, Fiji, Bismarck
Archipelago, Philippines, Java, Sulawesi, Moluccas,
Australia, Marianas, New Caledonia, Marshall
Islands, Caroline Islands, Polynesia

Remarks concerning Opiliones. It seems
strange that families, widespread in other parts
of the world (Triaenonychidae s.str., Caddidae,
Neopilionidae) are not represented in South
Asia, but live East of Wallace’s line (New Guinea,
Australia, New Zealand, New Caledonia). What
concerns the Laniatores (the dominant Opiliones
in the tropical countries), they are well represented
in tropical Asia, but much less East of Wallace’s line.
Exceptions are the Triaenonychidae (lacking in SE
Asia), a few species of families living from both sides
of the «lines« (Zalmoxidae, Assamiidae, Samoidae,
Epedanidae, Podoctidae), and the endemic family
in New Zealand Synthetonychiidae.

Araneae
Ref.: BAEHR & BAEHR (1987), BAEHR &

BAeHR (1993), BAERT (1979, 1980, 1982, 1984),
BEATTY et al. (2008), BERLAND (1928, 19304,
1930 B, 1935, 1937, 1939, 1942), BOURNE (1980),
BrigNoLr (1981), DEELEMAN-REINHOLD (1980,
1995, 2000), Dimitrov et al. (2013), FORSTER
(1949, 1955a, 1955b, 1962, 1967, 1970a, 1970Db,
1971, 1973, 1975, 1977, 1995), FORSTER & BLEST
(1979), FORSTER & FORSTER (1973, 1999), FORSTER
& GRAY (1979), FORSTER & PLATNICK (1977, 1984,
1985), FORSTER et al. (1987), FORSTER & WILTON
(1968, 1973), GILLESPIE et al. (2000), GRAY (1994),
HickmaN (1957, 1958, 1969), HiLL (2010), HUBER
(2001, 2003, 2005), JAGER & YIN (2001), JAGER &
PraxavysoMBATH (2009), JocQUE (1991, 1993),
KavasHiMA (1955), LEGENDRE (1977, 1979),
LEHTINEN (1978, 1993), LEHTINEN & SAARISTO
(1980), MaAIN (1981a, 1981b, 1982), MARPLES
(1955), MENG & MURPHY (2008), Paix (1967),
PaQuiN et al. (2010), Prarnick (1976, 1977a,
1977b, 1981, 2000a, 2000b), PLATNICK & GERTSCH
(1976), PLATNICK & FORSTER (1993), Pocock
(1903), Proszinsky (1980, 1996), PucH (2004),
RAVEN (1976, 1978, 1979, 1980a, 1980b, 1981a,
1981Db, 1985, 1994), RAVEN & PLATNICK (1981), Rix
(2006), Rix & HARVEY (2010, 2011, 2012a, 2012b,
2012¢), Rix & RoBERTS (2010), RoBINSON (1982),
ROEWER (1942), SHEAR (1978), SHINOYANA (1977),
SimMoN (1890), TavLor (2013), Ticaper (1970,
1977), VERSTEIRT et al. (2010), WANG et al. (2010),
WANG & MARTENS (2009)

Only West of Wallace's Line (especially in
Southeast Asia):

Suborder Mesothelae - Southeast Asia, China,
Japan (87 species)

Fam. Liphistiidae - Southeast Asia, China,
Japan (87 species)

Suborder Mygalomorphae - both sides
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Fam. Atypidae - Asia

Suborder Araneomorphae - both sides

Fam. Eresidae - Eurasia

Subfam. Eresinae — Eurasia

Fam. Palpimanidae - South Asia, Sri Lanka
(incl. many from S. America, Africa, etc.)

Subfam. Chediminae -South Asia, Sri Lanka
(also many from Africa and the Seychelles)

Fam. Phyxelididae — Sumatra, Borneo (2 sp.)
(plus another 62 from Africa and Madagascar)

Fam. Cithaeronidae - Africa, India, Malaysia,
Greece, introduced to Australia and Brazil (6 sp.)

Only East of Wallace’s line (not living in SE
Asia):

Fam. Migidae - Australia, New Zealand

Subfam. Calathotarsinae — Australia

Subfam. Miginae — New Zealand, Australia

Fam. Actinopodidae - Australia

Fam. Austrochilidae - Tasmania (1 sp.)(but
the other 8 sp. live in Chile and Argentina)

Subfamily Hickmaniinae 1967 (as family
Hickmaniidae)

Fam. Gradungulidae - New Zealand, Australia
(A.C.T,, Queensland, New South Wales, Victoria)(16
sp.)

Fam. Periogopidae — Australia (Queensland),
New Zealand (2 sp.)

Fam. Orsolobidae — Australia, New Zealand,
Tasmania (but living also in Africa and South
America)

Fam. Lamponidae - Australia, New Zealand,
New Caledonia (genus Centrocalia)

Subfam. Centrothelinae - Australia, New
Caledonia

Subfam. Lamponinae - Australia, New
Zealand

Subfam. Pseudolamponinae - Australia

Fam. Holarchaeidae - Tasmania, New Zealand
(2sp.)

Fam. Mecysmaucheniidae - New Zealand

Subfam. Mecysmaucheniinae Simon, 1895 -
New Zealand

Subfam. Zearchaeinae Forster et Platnick, 1984
— New Zealand

Fam. Micropholcommatidae - New Zealand,
Australia, Tasmania, New Guinea

Fam. Pararchaeidae - Australia
Tasmania), New Zealand, New Caledonia

Fam. Huttoniidae - New Zealand (1 sp.)

Fam. Malkaridae - Australia, incl. Tasmania
(one genus in Argentina and Chile)

Fam. Cyatholipidae - Australia, New Zealand,
Lord How I. (but also Africa, Madagascar and
Jamaica)

(incl.

Fam. Synotaxidae - Australia, Tasmania, New
Zealand

Subfam. Pahorinae —
Zealand

Subfam. Physogleninae — Australia, Tasmania,
New Zealand

Subfam. Synotaxinae — Australia

Fam. Amphinectidae - Australia, Tasmania,
New Zealand, Chile, South America

Fam. Nicodamidae - Australia, Tasmania, New
Zealand, New Guinea

Fam. Tengellidae - New Zealand (one ge-
nus Haurokoa Kogak et Kemal, 2008 with one sp.),
but living also in North and South America and
Madagascar

Fam. Ammoxenidae - Australia, Tasmania,
southern Africa

Both sides:

Suborder Mygalomorphae

Fam. Hexathelidae - New Zealand, Australia,
Tasmania, Asia (Macrothele)

Subfam. Hexathelinae -
Zealand

Subfam. Macrothelinae — Asia, New Zealand

Fam. Dipluridae - Australia, Oceania, Taiwan,
Thailand, New Caledonia

Subfam. Euagrinae - Australia, Taiwan, New
Caledonia

Subfam. Masteriinae — Oceania, Australia

Fam. Nemesiidae - Burma, India, China,
Australia, New Zealand, Ryukyu Islands, SE Asia

Fam. Theraphosidae - Australia, South and SE
Asia, New Guinea

Fam. Barychelidae — Australia, New Caledonia,
SE Asia, New Guinea, Sri Lanka, Oceania, Fiji

Subfam. Barychelinae - Australia,
Caledonia

Subfam. Sasoninae — Australasia

Fam. Cyrtaucheniidae - Australia, Thailand

Subfam. Aporoptychinae — Australia

Fam. Idiopidae - Australia, New Zealand,
India, Sri Lanka, South Asia, Thailand,

Subfam. Arbanitinae - Australia (9 genera),

New Zealand (1 genus)

Fam. Ctenizidae - Taiwan, China, Thailand,
Australian region, New Guinea,

Subfam. Ctenizinae - Thailand, China, Taiwan,
Australian region

Subfam. Ummidiinae (repl.
Pachylomerinae praeocc.) — SE Asia

endemic to New

Australia, New

New

name for

Suborder Araneomorphae
Fam. Filistatidae - Australia, New Guinea,
Europe, Asia, North and South America
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Fam. Scytodidae - worldwide, except of the
Far North

Fam. Sicariidae - worldwide, except of the Far
North

Fam. Ochyroceratidae - South Asia, China,
Pacific Islands, New Guinea

Fam. Telemidae - Sumatra, Malaysia, China,
Vietnam, New Caledonia, New Guinea

Fam. Pholcidae - worldwide

Fam. Tetrablemmidae - Southeast Asia,
Borneo, India, Indonesia (Sulawesi), Samoa, Caroline
Islands

Fam. Dysderidae - Dysdera — worldwide

Subfam. Dysderinae — Dysdera — worldwide

Fam. Oonopidae - Philippines, Southeast Asia,
Australia, Tasmania, New Zealand, New Caledonia,
Hawai’i, Sri Lanka

Subfam. Gamasomorphinae - Bhutan, Nepal,
China, Philippines, Southeast Asia, Australia, New
Zealand, Hawai’i

Subfam. Oonopinae - New Caledonia,
Tasmania, Sri Lanka

Fam. Segestriidae - Asia, Australia, New
Zealand

Fam. Lamponidae - Australia, New Zealand,
New Caledonia (genus Centrocalia)

Subfam. Centrothelinae - Australia, New
Caledonia

Subfam. Lamponinae -
Zealand

Subfam. Pseudolamponinae - Australia

Fam. Prodidomidae - all continents

Fam. Hersiliidae - Australasia, India, Sri
Lanka, Australia, Borneo

Fam. Oecobiidae -
cosmopolitan (102 sp.)

Fam. Stenochilidae - Thailand, Malaysia,
Singapore, Burma, Philippines, Bali, New Guinea,
Fiji, Borneo, Vietnam, India

Fam. Mimetidae - Palearctic, Africa, Principe,
Central and South America, USA, Asia, Australia;
Ero and Mimetus — worldwide

Subfam. Mimetinae — worlwide

Fam. Deinopidae - all continents, except
Europe and Antarctica

Fam. Uloboridae - Philippines, Samoa, Fiji,
Vanuatu, New Guinea, Oceania, Australia, New
Zealand; Uloborus is spread wordwide, Zosis is pan-
tropical

Fam. Anapidae - New Caledonia, Australia,
Tasmania, New Zealand, New Guinea, China,
Taiwan

Fam. Araneidae — worldwide

Australia, New

Asia;  Oecobius is

Fam. Linyphiidae - worldwide

Fam. Mysmenidae - Samoa, New Caledonia,
Tasmania

Fam. Nesticidae - worldwide

Fam. Sinopimoidae - China (1 sp.)

Fam. Symphytognathidae - in the tropics of
Central and South America and the Australian re-
gion (with Oceania), with three species (Anapistula
benoiti, A. caecula, Symphytognatha imbulunga)
found in Africa and one (Anapistula ishikawai) in
Japan. Anapistula jerai occurs in Southeast Asia

Fam. Nephilidae - Pantropical,

Fam. Theridiidae - cosmopolitic

Fam. Theridiosomatidae — Australia, China,
Malaysia, Sri Lanka, Philippines, Sumatra, Samoa,
Taiwan

Fam. Ctenidae - Australia, China, Sumatra,
New Guinea

Fam. Lycosidae — cosmopolytic

Fam. Oxyopidae — cosmopolytic

Fam. Pisauridae - Africa, South America,
North America, Asia, New Caledonia, Canary Isls,
Madagascar, New Guinea, Cuba, Chatham Islands,
Australia, etc. (328 sp.)

Fam. Psechridae - China, India, Nepal, Sri
Lanka, South East Asia, Nicobar Islands, Philippines,
Australia

Fam. Stiphidiidae - Australia, Tasmania, New
Zealand, Madagascar, Mauricius

Fam. Trechaleidae - South and Central
America, Mexico, U.S.A.

Fam. Zoridae - Central and South America,
Australia, Tasmania, New Zealand, Israel, Guatemala;
Zora - Palearctic

Fam. Zorocratidae — Sri Lanka, Madagascar,
Africa, U.S. to Panama

Fam. Zoropsidae - Autralia, New Zealand, Sri
Lanka, China, Korea, Japan, Cyprus, Mediterranean,
South Africa

Fam. Agelenidae - Mediterranean, Europe to
Central Asia, U.S.A. to Chile, New Zealand, Socotra,
Himalaya, Cuba, Bahamas, Cyprus, China; Tegenaria
— worldwide

Fam. Amaurobiidae - Russia, Korea, China,
Japan, Argentina, Paraguay, Chile, Taiwan, Australia,
New Zealand, US.A., Canada, Falkland Islands,
India, Laos, Thailand, Vietnam, Balkans, Greece,
Crete, Germany, Switzerland, Italy, Micronesia,
Ethiopia, Lybia, Nepal, Bhutan, Pakistan, Tajikistan,
etc.

Fam. Anyphaenidae - Australia, New Zealand,
India, etc.

Fam. Cybaeidae - America, Europe, Japan,
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Korea, China, Turkmenistan, Tadjikistan, Uzbekistan,
Sumatra, Venezuela, Colombia

Fam. Desidae - Australia, Tasmania, New
Zealand, New Caledonia, Oceania, Korea, Japan,
USA, Paraguay, Chile

Fam. Dictynidae - Europe, China, Mongolia,
India, Algeria, Kazakhstan, Canary Islands, New
Zealand, Australia, Sri Lanka, South Africa, USA,
Canada, Mexico, Kyrgyzstan, West Indies, Hawaii,
South America, St. Helena, Andaman Islands,
Galapagos Isl., New Caledonia, etc.

Fam.Hahniidae - Oceania, Australia, Tasmania,
New Zealand, India, Philippines, Sumatra

Fam. Sparassidae — worldwide, except of the
Far North

Fam. Selenopidae - Asia (incl. India, Philippines
and Thailand), Africa, Australia and South America

Fam. Zodariidae — Australia, New Zealand,
New Guinea, SE Asia and worldwide

Fam. Clubionidae - Lord Howe Island, Asia,
Australia, Oceania, Sri Lanka

Fam. Cycloctenidae - New Zealand, Australia,
Indonesia (Java)

Fam. Miturgidae - Thailand,
Australia, New Zealand, New Guinea

Subfam. Eutichurinae - Australia, Thailand,
Indonesia (both sides)

Subfam. Miturginae — Australia, New Guinea,
Africa, Mediterranean, North and South America
(both sides)

Subfam. Systariinae - Southeast Asia (only
West)

Subfam. Diaprograptinae — Timor, Australia,
New Zealand (only East)

Fam. Titanoecidae - India, Sri Lanka to China,
New Guinea, Marquesas Islands, Europe, Mexico,
South America

Fam. Gallieniellidae -Australia, Argentina,
Madagascar, South Africa, Kenya

Subfam. Meedoinae - Australia (only East of
the Line)

Fam. Gnaphosidae — worldwide

Fam.Trochanteriidae - Australia, Sulawesi,
Christmas Island, China, India, New Caledonia, New
Guinea, South America, Africa, Madagascar

Fam. Philodromidae - India, New Guinea,
Southeast Asia, and worldwide

Fam.Thomisidae — worldwide

Fam. Salticidae - worldwide

Fam. Corinnidae - all continents,
Australia

Fam. Liocranidae - Burma, Thailand, Borneo,
Sumatra, Australia, Sri Lanka, New Guinea and all
continents

Indonesia,

incl.

Remarks concerning Araneae. From the
three suborders of spider one (Mesothelae) does
not live east of Wallace’s Line, but is known from
SE Asia. From 112 families of spiders in the world
19 are known from Australasia east of this line, but
not from SE Asia. Some are endemic for Australia,
New Zealand or New Caledonia, others live also in
far away parts of the world, mostly in South Africa,
Chile or Argentina. Typical are Austrochilidae,
Orsolobidae, Malkaridae, Cyatholipidae,
Amphinectidae, Tengellidae, Ammoxenidae, also
subfam. Prithinae of fam. Filistatidae (one genus
in New Guinea, two in Australia, seven in Africa,
North and South America). Some subfamilies of
widespread families are endemic for the area east
of Wallace’s Line: Hexathelidae (Hexathelinae),

Dipluridae (Masteriinae), Cyrtaucheniidae
(Aporoptychinae), Idiopidae (Arbanitinae),
Miturgidae  (Diaprograptinae),  Gallieniellidae

(Meedoinae), and others.

Opilioacarida (both sides of the “Line”)

Ref.: BERON (1914), DAS & BASTAWADE (2007),
LECLERC (1989), WALTER & PROCTOR (1998)

Only one family (Opiliocaridae) in the world.

Only West side of Wallace’s line:

End. genus Indiacarus DAS & BASTAWADE, 2007
- India

End. genera Siamacarus Leclerc, 1989 and

Vanderhammenacarus Leclerc, 1989 - Thailand
(caves)

East side of Wallace’s line:

Indet. Opilioacarida from Australia (WALTER &
PROCTOR, 1998).

Holothyrida (both sides of the Line)

Ref.: BERLESE (1923), BERON (1914), DOMROW
(1955), LEHTINEN (1981, 1991, 1995), THORELL
(1882), VAN DER HAMMEN (1961, 1983), WOMERSLEY
(1935)

Only West side of Wallace’s line: none in
Southeast Asia

East side of Wallace’s line:

Fam. Allothyridae - Australia, New Zealand (2
gen., 3 sp.)

Both sides:

Fam. Holothyridae - New Guinea, Seychelles,
New Caledonia, Mauricius, Sri Lanka, Lord-Howe
Isl. (23 sp.)

Remarks: it seems interesting that in New
Caledonia and Lord-Howe Is. live Holothyrids of
genera (Lindothyrus Lehtinen, 1995 and Haplothyrus
Lehtinen, 1995) of fam. Holothyridae and not of
Allothyridae.
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The Arachnida and the Wallace’s Line (family level)

Only West of the Line

Only East of the Line
(living in Southeast Asia) (not living in Southeast Asia)

Only West of the Line

Only East of the Line

(living in Southeast Asia) (not living in Southeast Asia)

Cheiridiidae

——————————————————————————————————————————————————————————— Olpiidae
Palpigradi Garypinidae
Prokoeneniidae none Sternophoridae
On both sides Withiidae
Eukoeneniidae Cheliferidae
——————————————————————————————————————————————————————————— Atemnidae
Amblypygi Chernetidae
none none
Onbothsides | | s
Charinidae Opiliones
Charontidae Cyphophthalmi
None Troglosironidae
Uropygi On both sides
none (different genera) none Stylocellidae
On both sides Pettalidae
Theliphonidae
——————————————————————————————————————————————————————————— Eupnoi
Schizomida Phalangiidae Caddidae
None none Sclerosomatidae
On both sides Neopilionidae
Hubbardiidae On both sides
——————————————————————————————————————————————————————————— none
Scorpiones Dyspnoi
Chaerilidae Urodacidae Nemastomatidae none
Pseudochactidae On both sides
Scorpiopidae none
Scorpionidae Laniatores
On both sides Stygnommatidae Synthetonychidae
Buthidae Biantidae Triaenonychidae
Liochelidae On both sides
Assamiidae
Pseudoscorpiones Samoidae
Ideoroncidae Pseudogarypidae Podoctidae
On both sides Sandokanidae
18 families Epedanidae
Chthoniidae Zalmoxidae
Tridenchthoniidae =~ | | —emmmmmm
Lechytiidae Araneae
Hyidae Mesothelae none
Neobisiidae Liphistiidae
Syarinidae On both sides
Parahyidae none
Garypidae Mygalomorphae
Geogarypidae Atypidae
Menthidae Hexathelidae
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On both sides Anapidae
Dipluridae Araneidae
Nemesiidae Linyphiidae
Theraphosidae Mysmenidae
Barychelidae Nesticidae
Cyrtaucheniidae Sinopimoidae
Idiopidae Symphytognathidae
Ctenizidae Nephilidae
Suborder Araneomorphae Theridiidae
Araneomorphae Theridiosomatidae
Eresidae Ctenidae
Palpimanidae Lycosidae
Phyxelidae Oxyopidae
Cithaeronidae Migidae Pisauridae
Actinopodidae Psechridae
Austrochilidae Stiphidiidae
Gradungulidae Trechaleidae.
Periogopidae Zoridae
Orsolobidae Zorocratidae
Lamponidae Zoropsidae
Holarchaeidae Agelenidae
Mecysmaucheniidae Amaurobiidae
Micropholcommatidae Anyphaenidae
Tengellidae Cybaeidae
Ammoxenidae Desidae
Dictynidae
On both sides: Hahniidae
(59 fam.) Selenopidae
Filistatidae Zodariidae
Scytodidae Clubionidae
Sicariidae Cycloctenidae
Ochyroceratidae Miturgidae
Telemidae Titanoecidae
Pholcidae Gallieniellidae
Tetrablemmidae Gnaphosidae
Dysderidae Trochanteriidae
Oonopidae Philodromidae
Segestriidae Thomisidae
Lamponidae Salticidae
Prodidomidae Corinnidae
Hersiliidae Liocranidae
Oecobiidae Exemple among Acari
Stenochilidae Holothyrida
Mimetidae none (in SE Asia) Allothyridae
Deinopidae On both sides:
Uloboridae Holothyridae

Some Arachnida and the Lydekker’s Line.
Palpigradi - both sides of Lydekker’s Line (LL)
Amblypygi - Charinidae and Charontidae live

on both sides (usually the same genera), the only

species of Phrynidae from Flores is west of LL.

Uropygi -

only one widespread genus

(Thelyphonus Latreille s. lato) is found East
of LL (in New Guinea), species of seven genera

live in Southeast Asia, Indonesia or the Philippines.

Schizomida - the only family (Hubbardiidae)
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and some of it’s genera are represented on both sides
of LL, with some endemic genera on either side.

Pseudoscorpiones - as with the Wallace’s Line,
only one family (Ideoroncidae) is known only from
the West side, one family (Pseudogarypidae, relict in
Tasmania) - only from the East side and 18 families
of Pseudoscorpiones live on both sides of LL.

Opiliones Cyphophthalmi - only the relict
family Troglosironidae is known from the East sidew
of LL (New Caledonia), no family is known only
from the western side, two families (Stylocellidae
and Pettalidae) have been recorded from both sides
(as with Wallace’s Line).

Opiliones Dyspnoi - practically missing in the
area (one sp. in Thailand)

Opiliones Eupnoi - Fam. Neopilionidae is
found in Australia, New Zealand (but, similarly to
Triaenonychidae, also in South Africa and South
America)

Opiliones Laniatores - Synthetonychiidae
is endemic for New Zealand, Triaenonychidae is
known East of LL, but has representatives also in
South Africa, South America and Madagascar. Six
families are distributed on both sides of LL.

Scorpiones - as with the Wallace’s Line, only
one family (Urodacidae) is typical for the Australian
side, four families are known only on the West and
two (Buthidae and Ischnuridae) live on both sides.

Araneae - suborder Mesothelae lives only
West of all “lines”. Suborders Mygalomorphae and
Araneomorphae are crossing all “lines”, many families
are restricted to the land East of Lydekker’s Line (see
the coments above).

Acari - all orders are found on both sides of
Lydekker’s Line. Allothyridae (Holothyrida) is con-
fined to Australia and New Zealand.

The “Lines” and some other groups

In their Atlas of Diplopoda SHELLEY &
GOLOVATCH (2011) conclude that “From present
records, the hypothetical borders separating Asian
and Australian faunas in Indonesia (Wallaces,
Weber’s, and Lydekker’s “lines”) hold little relevance
for diplopods. Of the four exclusively Laurasian
orders, only Glomerida and Platydesmida (...)
expand into the East Indies/Indonesia, as Julida and
Callipodida (...) terminate on the southeast Asian
continent. In the north, Glomerida spread eastward
to Weber’s line, between Sulawesi and Halmahera,
while the southern edge conforms roughly to
Wallace’s line. Platydesmida, however, extend to
Wallace’s line between Borneo and Sulawesi while
the southern border passes between Sumatra/Java
and corresponds to nothing. We would not expect

these “lines” to be operative for the Gondwanan
representatives, which were carried passively to
southeast Asia by the terranes, and this is indeed the
case. The only taxon conforming precisely to one
of these hypothetical boundaries is Spirostreptidea,
derived from Gondwana I, whose eastern border
matches Lydekkers line completely. While future
discoveries may alter East Indian taxon borders,
hypotheses like these lines may not apply to low
vagility organisms like millipeds, whose geographies
are so dependent on geological events; conformity of
Spirostreptidea may therefore be coincidence”.

In a recent analysis of the caddisfies
(Trichoptera) of Lombok, Bali and Java MALICKY
et al. (2014) conclude that “The caddisfly fauna of
the three islands is of Asiatic origin, no Australian
influence was noted. The well-known Wallace’s line
does not act as a faunistic border between Bali and
Lombok for Trichoptera”

It is interesting to compare this analysis with
our data concerning the Arachnida - other non-in-
sect group of relatively small animals with (mostly)
low vagility. Of course, there are differences — almost
all Arachnida are predators, not living so much in
rotten logs, some are balooning, other are small and
relatively easy to be dispersed by air or otherwise (at
least, it seems so).

Conclusions

From the orders of Arachnida some (Ricinulei
and almost Solifugae) are missing from the analyzed
area (Indomalayan and Australian regions). The sit-
uation with the other orders is as follows.

Palpigradi - fam. Eukoeneniidae is found on
both sides (the same genera), fam. Prokoeneniidae
found in Thailand, not living East of Wallace Line

Amblypygi - endemism on species level, all
families and almost all genera are found on both
sides.

Uropygi (Thelyphonida) - low level of ende-
mism (only genera), one family on both sides.

Schizomida - low level of endemism (only gen-
era), one family on both sides.

Scorpiones - four families live only West of the
“Line’, only one (Urodacidae) is known only East of
it. Two families are known on both sides.

Solifugae is represented only by one species
(Dinorhax rostrumpsittaci Simon) in Vietnam and
Maluku Islands (both sides of Wallace line).

Pseudoscorpiones - one family (Ideoroncidae)
only West of Wallace’s Line,

one family (Pseudogarypidae) only East of the
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Line (relict in Tasmania), 18 families on both sides.

Opiliones - Cyphophthalmi

Two families live on both sides, one (the relict
Troglosironidae in New Caledonia) — only on East
side, none only on West side

Opiliones - Eupnoi

One widespread family (Phalangiidae) isknown
on West side (Borneo), three families live on the East
side, but are recorded also from far away countries.

Opiliones - Dyspnoi

One family (Nemastomatidae) is represented in
Thailand with one species, none is known from the
East side or from both sides (practically the suborder
is absent in the whole area)

Opiliones - Laniatores

Two families are known only from the West
side, two others are known only from the East side,
but one of them (Triaenonychidae) is recorded also
from Madagascar, South Africa, South America
(but not found in Southeast Asia). The other
(Synthetonychiidae) is endemic for New Zealand.
Six families live on both sides.

Araneae

Mesothelae - only West of the “Lines”.

Mygalomorphae - both sides of the “Lines”.

Araneomorphae - worldwide distributed
suborder, living on both sides of the “Lines”.

Only on the West side of Wallace’s Line are
known five families.

Only on the East side are known 19 families.
Some are endemic for Australia, New Zealand or
New Caledonia, others live also in far away parts of
the world, mostly in South Africa, Chile or Argentina,
but not in Southeast Asia.

On both sides are recorded at list 70 families
(out of the 112 families of spiders in the world),
mostly widespread.

Opilioacarida - the only family of the or-
der Opilioacaridae is known from both sides of
the ,,Line“. Two endemic genera live in India and
Thailand, from Australia the order is recorded, but
without further data.

Parasitiformes - we shall consider here
only the zoogeographically interesting suborder
Holothyrida, living on both sides of ,,Line®. The fam-
ily Holothyridae is known with endemic genera from
both sides of the ,,Line“ (not recorded in Southeast

Asia, but living in India, Seychelles, Mauricius and
Sri Lanka). Only East of the ,Line“ (Australia and
New Zealand) is known the family Allothyridae.

None of the higher groups of Acari
(Opilioacarida,  Sarcoptiformes,  Prostigmata,
Acaridida, Oribatida, Parasitiformes, Mesostigmata,
Ixodida and Holothyrida) is limited by the ,lines®

According to LEHTINEN (1980), in a paper
on the , Arachnological zoogeography of the Indo-
Pacific Region®, dealing only with spiders. His con-
clusion was that: ,Various lines limiting and divid-
ing the Wallacea seem to have no equivalents in the
arachnological zoogeography “ This very experi-
enced author thinks also that ,The spider fauna of
Melanesia, Micronesia, and Polynesia, with the ex-
ception of New Caledonia, Lord Howe Island and
surrounding small archipelagoes, is simply an im-
poverished Oriental fauna

In general, as a whole the analysis of the
Arachnida on both sides of Wallace’s Line confirms
the conclusion of SHELLEY & GoLovAaTcH (2011),
that “.. the hypothetical borders separating Asian
and Australian faunas in Indonesia (Wallaces,
Weber’s, and Lydekker’s “lines”) hold little relevance
for diplopods” The “lines” seem to ,hold little rel-
evance” also for the Arachnida. There is no order of
Arachnida living only of one side of the “lines”. Only
the spider suborder Mesothelae seems limited to the
Western side. Some confirmation of the Vachon’s
opinion (,On peut cependant affirmer que la ligne
Wallace - pour certaines formes de Scorpions — est
une frontiére réellement existante”) could be con-
tirmed what concerns the scorpions. There are fami-
lies and genera, known only on one side, but the level
of endemism is relatively low. Within Arachnida we
cannot detect anything similar to the endemic orders
and even subclasses in the vertebrates which are the
base of the construction of the ,lines"
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ApaxHoreorpadusara u ,,imHNNTE
(ma Yonec, JInmexep n Bebep)

Ilersp BEPOH

(Pesome)

O6eKT Ha HACTOALINSA Tperyen e Ia Ce BUIY KaK PasIpOCTPaHEHUETO Ha 300reorpadcKu BasKHU XKU-
BOTHN KaTo paspepute Ha Arachnida ce oTHacs K'bM IpoKapaHNUTe Bb3 OCHOBA Ha Pa3IpOCTPAHEHNETO Ha
rpbOHAYHMTE )KMBOTHM IMHUM Ha Yorec, JIunekep u Bebep.

Ot paspenure Ha Arachnida maxon (Ricinulei n mouru nsnsano Solifugae) He ce cpemar B anann3upa-
Hus paiton (VIHpomanaiickara u ABcTpanumiickara obmactn). [Ipu gpyrute paspeny mMonoXXeHNETo e Crief-
HOTO.

Palpigradi — cem. Eukoeneniidae ce cpeia ot sBete cTpanu Ha YonecoBata muHus (€IHM U CHIIM PO-
nose), ceM. Prokoeneniidae e HamepeHno B Tait/ranz, HO He 1 Ha U3TOK OT Yonecosara muuus (YI).

Amblypygi — enieMr3MBpT € Ha HUBO BUJ], BCUYKU CEMENCTBA U IOYTH BCUYKYU POJIOBE Ce CpellaT OT
IBeTe CTpaHN

Uropygi (Thelyphonida) — Hucko HMBO Ha eHIeMu3bM (CaMO POMFOBE), EOHO CEMEICTBO OT IBETE
crpanu Ha YJL

Schizomida - HucKo HUBO Ha eHIEMM3BM (CAMO POJIOBE), €IHO CEMENICTBO OT ABeTe cTpaHu Ha YJI.

Scorpiones - yeTupu cemeiicTBa XXuBesT camo Ha 3amag ot YJI, camo egno (Urodacidae) e mosnato
CaMo Ha M3TOK OT Hesl. [[Be ceMeiiCTBa ca IIO3HATY OT [iBeTe CTPAHMU.

Solifugaeenpencrasen camo ot enuH Bup (Dinorhax rostrumpsittaci Simon) BB BuetHamu Monykcknre
ocTpoBu (OT iBeTe CTpaHy Ha YormecoBara IMHNUSA, HO caMo Ha 3anaj ot JIunusTa Ha Jlngekep).

Pseudoscorpiones - ento cemeiictBo (Ideoroncidae) camo nHa 3aman ot YonecoBarta MuHUSA, €THO Ce-
merictBo (Pseudogarypidae) e camo Ha usTok ot YJI (penukt B Tacmanus), 18 ceMeiicTBa OT JiBeTe CTPAHIL.

Opiliones - Cyphophthalmi

[IBe cemeiicTBa XMBeEAT OT ABeTe cTpanu Ha Y1, egHo (permmkTHMTe Troglosironidae B Hoa Kanemonns)
— CaMO OT M3TOYHATa CTPaHa, HMKOE CaMo OT 3alajiHaTa CTPaHa.

Opiliones - Eupnoi

EpnHo mmpokopasmnpocrpaHeHo cemeiicTBo (Phalangiidae) e mosnaro To 3anmagnara crpana (bopheo),
TP CeMeJICTBA >KMBESAT OT M3TOYHATA CTPAaHA, HO C'BIIO U B Ia/leYHM KOHTHMHEHTH, 6e3 fja ce cpemat B 10U
Asus.

Opiliones - Dyspnoi

Enno cemeitictBo (Nemastomatidae) e mpencraBero B TainaHp ¢ equH BK[, HUKOe He € TIO3HATO OT
M3TOYHATA CTPAHA WIM OT IBETe CTpaHM (IIPaKTUUeCKN MofipasperbT Dyspnoi IMIicBa B Iie/us paiioH)

Opiliones - Laniatores

[IBe cemelicTBa ca IIO3HATM CaMO OT 3allafiHaTa CTPAHa, 1B IPYTY Ce CPeljaT caMo OT M3TOYHATA CTpa-
Ha, Ho efHo oT TsX (Triaenonychidae) e cpob1eno ot Magarackap, HOxua Adpuka, FO>kHa Ameprka (Ho He
ca Hamepenn B IOronsrouna Asus). [Ipyro cemeiictso (Synthetonychiidae) e engemuano 3a Hosa 3enanpus.
[IlecT cemeiicTBa )XUBEAT OT iBETE CTPAHL.

Araneae

Mesothelae - Camo 3anmaguo ot YonecoBaTa TnHUS.

Mygalomorphae - ot iBeTe cTpaHu Ha “TMHUNTE

Araneomorphae - cBeTOBHO pasmpocTpaHeH Mofpaspen, paspocTPaHeH OT ABeTe CTPaHU Ha “JIM-
Huute”

Camo 3amaiHo OT YormecoBaTa TMHMS Ca M3BECTHU LIECT CeMeNCTBA.

Camo u3touHo ca mo3Haty 19 cemeiictBa. Hakom ot Tax ca engemmynu 3a Asctpanus, HoBa 3enanpns
wn Hoa KanenoHus, opyru )KuBesT CBIIO U B Ia/leYHN Kpanllia Ha CBeTa, I/TaBHO B I0xHa Adpuka, Ynmn
U Ap>KeHTHHa, HO He 1 B I0ronstrouna Asus.
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Ot fBeTe cTpaHu ca cpobuieHy moHe 70 cemeiicTa (0T 061110 109 cemeiicTBa masuyu B CBeTa), IOBeYe-
TO OT TSIX IIMPOKOPA3IPOCTPAHEH.

Opilioacarida - egquHcTBeHOTO cemeiicTBO B paspena (Opilioacaridae) e ,mo3HaTo OT BETE CTpaHU Ha
H~auHunTe . [IBa eHmeMuyHu pona ce cpemar B VMuausa u Taitmang, B ABcTpanus paspembT € CboO1IIeH, 6e3
[I0-HATATHIUIHY JaHHMN.

Parasitiformes - Tyk pasrnexpgame camo 3ooreorpadckn nntepecuus paspen Holothyrida, koiito ce
cpela oT fiBeTe cTpauu Ha ,iuHunte . CemeiictBo Holothyridae e mosHaTo ¢ eHeMuyHM poROBe OT iBETE
CTpaHy Ha ,,iuHuKTe (He e u3BecTHO OT IOromsroyna Asms, HO i uMa B VIHaMs, Ceille/ICK1Te OCTPOBH,
Maspuruit u llpu Jlanka). Camo Ha u3ToK ot ,,inHunte (ABcTpanus u HoBa 3enannus) e mo3HaTo ceMeri-
croto Allothyridae.

Huxkoit or paspenmre Ha Acari (Opilioacarida, Prostigmata, Acaridida, Oribatida, Mesostigmata,
Ixodida u Holothyrida) He e orpanmyen or ,,iuHMNTE .

Karo 1s1710, ananus st Ha Arachnida ot BeTe cTpanu Ha YonecoBaTa MMHMA MOTBBPXKAABa 3aK/II0Ye-
HUeTo Ha SHELLEY & GOLOVATCH (2011), 4e ... XMIIOTeTUYHUTE TPAHUIY, KOUTO PA3MIEIAT a3uaTcKaTa u
aBcTpa/miickara ¢ayHu B VHponesus (“muannte” Ha Yonec, /Iugekep u Bebep) nmar Manko orpaxkeHne
BBpXy auttonoaute’. Hsama paspenu ot Arachnida, kouTo fja XyUBeAT caMo OT efHaTa CTpaHa Ha “IMHUMN-
te“. Camo nmogpaspen Mesothelae ot nasiunre nsrnexxaa orpanndeH o 3amagHara crpana Ha YJI. ITo oTHo-
IIeH}e Ha CKOPIIMOHNUTE, KaKTo 0TOerns13Ba VACHON (1953), ce HabmojaBa M3BeCTHO 3HAYEHVIe Ha TMHUNTE.
Vma cemeiicTBa U pOIOBe, IIO3HATHU CaMO OT €HATa CTPaHa, HO TOBA € OTHOCUTETHO HICKO HIBO HA eHJie-
Mu3bM. Pasjnkara e roynsma ¢ eHIeMIUYHUTE pa3peni U faxke MOK/IACOBe Ha TPbOHAYHNUTE, Bb3 OCHOBA Ha
KOMTO € Bb3HIMKHAa/Ia caMaTta upes 3a Te3u ‘JIMHUN
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Embiids (Insecta: Embioptera) in the collections
of the National Museum of Natural History (Sofia),
identified by E.S. Ross

Petar BERON

Abstract:

A collection of Embioptera, or Embiidina (P. Beron leg.) was sent to Dr Ross (California), identified and returned with

some taxa indicated as “new”, but this material has not been published. Here is a list of the collection (16 sp. from 10
genera and two families) from 17 countries (Bulgaria, Greece (incl. Rhodes, Kassos, Crete, Samotraki), Libya, Nigeria,
Cameroon, Senegal, Zimbabwe, Tunisia, France (Corsica), Italy (Sardinia), India, Afghanistan, Mozambique, Papua

New Guinea, Cuba, Mexico, USA).

Key words: Embiidina, list, Museum Sofia

During my travels in many countries, I collected
some Embiidina and have sent them to Dr E.S. Ross in
California. He returned the material identified, indi-
cating some specimens as new taxa, but they have not
been published (in litt.). I think that it would be inter-
esting to publish these identifications, for information
to the specialists about the availability of this group in
the National Museum of Natural History in Sofia.

The collection consists of 16 species of 10 genera
and the families Embiidaeand Oligotomidae. Theyorig-
inate from 17 countries: Bulgaria, Greece (incl. Rhodes,
Kassos, Crete, Samotraki), Libya, Nigeria, Cameroon,
Senegal, Zimbabwe, Tunisia, France (Corsica), Italy
(Sardinia), India, Afghanistan, Mozambique, Papua
New Guinea, Cuba, Mexico, USA.

Order Embioptera (Embiidina)

Fam. Embiidae

Berlandembia berlandi (Navas, 1922)

Nigeria, Plateau State, Pai River Game Reserve,
Sabon Gida Guard Post, 9.04.1978, light

Nigeria, idem, 10.04.1978

Nigeria, idem, 18.04.1978

Nigeria, Plateau State, Wase Rock Game Res.,
1.06.1978

Cleomia guareschi Stefani, 1953

Tunisia, Tabarka, 10.05.1971, E.S. Ross leg. et
det. (donation)

Embia josensis Ross (topotype)

Embia ramburi Rimsky-Korsakow, 1905

Corsica, Caporalino, 17.10.1967 (Ny)

Tunisia, 10 km from Maktar, Sept. 1970, E.S.
Ross leg. et det. (donation)

Embia n.sp. MS

Nigeria, Plateau State, Wase Rock Game Res.,
1.06.1978

Embia sp. (f, Ny, difficult to identify)

Sardinia, Distr. Sassari, Laerru, 17.10.1980

Sardinia, Bonorva, 16.10.1980

Sardinia, Cagliari

Cameroon, 70 km E Nanga Eboko, 2.01.1977
(2%, ny)

Zimbabwe, Great Zimbabwe Ruins, 20.08.1983

Leptembia furcata Ross, n.sp. MS

Nigeria, Plateau State, Jos Wildlife Park, 1350
m, 24.03.1978

Nigeria, idem, 27.03.1978

Nigeria, idem, 12.04.1977

Leptembia protruda Ross, n.sp. MS

Nigeria, Plateau State, Pai River Game Reserve,
Sabon Gida Guard Post, 9.04.1978

Nigeria, idem, 16.04.1977

Leptembia sp. (%, ny.)

Nigeria, Plateau State, Wase Rock Game
Reserve, 4.09.1978

Leptembia sp. (3, ny.)
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Nigeria, Pandam Wildlife Park, 14.02.1977

Parembia valida (Hagen, 1885)

India, Delhi, 24.06.1981

Parembia persica (McLachlan, 1877)

Afghanistan, Kabul, 2-19.06.1986, 1800 m

Plesioembia gen., n., sp. n., MS

Nigeria, Plateau State, Jos, July 1978

Nigeria, Plateau State, Jos, 1350 m, 25.05.1978
(adult 99)
Fam. Oligotomidae

Aposthonia minuscula (Enderlein, 1912)

Mozambique, Cabo Delgado Prov., Mecufi, 6 -
15.07.1983

Aposthonia n.sp.? “nr. davisi - Ross, in litt”

Papua New Guinea, Telefomin, West Sepik
Prov,, 1660 m, 22.07.1975

Haploembia solieri (Rambur, 1842)

Bulgaria, Rhodopes, Mezek, 29.03.1986

Greece, Crete, Psiloritis, 1600-2000 m,
11.05.1984

Greece, Crete, Psiloritis, nr. Zoniana, 700-900
m, 13.05.1984

Greece, Distr. Evros, Avas Village, 17.05.1987

Greece, Samotraki, Chora Village, 20.05.1984

Greece, Rhodes, Laerma, 1.05.1984 (juv. ¢)

Corsica, Cargese, Orchino Peninsula, 10 m alt.,
12.11.1967

Sardinia, Capo Caccia, nr. Alghero, 18.10.1980

References
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USA, California, Redwood City, matured,
1.06.1969, E.S. Ross leg. et det., donation

Haploembia megacephala Krauss, 1911

Greece, Kassos, Aghia Marina, 6.05.1984

Greece, Rhodes,  Archangelos Village,
2.05.1987

Oligotoma humbertiana (Saussure, 1896)

Mozambique, Cabo Delgado Prov., Mecufi, 28
-31.07.1983

Mozambique, idem, 28-31.07.1983

Mozambique, Catuane  Prov,
24.06.1983

Tanzania, Moshi, 800 m, 7.09.1983

Oligotoma saundersii (Westwood, 1837)

Cuba, Santiago de Cuba, 24.02.1982

Cuba, idem, 10.03.1982

Nigeria, Plateau State, Jos, 1300 m, February 1978

Senegal, Ile de Gorée, 14.08.1977

Mozambique, Cabo Delgado Prov., Mecufi, 6 —
15.07.1983

Papua New Guinea, New Britain, Rabaul,
18.11.1975, under bark

Many 9 ¢ and nymphes of several species

Nigeria, Plateau State, Jos, 12-30. Sept. 1976

Non-identified material:

Libya, Sabratha, 0-20 m, 19.04.1998, P. Beron leg.

Mexico, Ciudad Victoria, Tamaulipas,
26.01.1982, Gen., sp. (&, ny, seen by Dr Ross)

Maputu,

Ross E.S. 2003. EMBIA. Contribution to the Biosystematics of
the Insect Order Embiidina. Part 5. A Review of the Family
Anisembiidae with descriptions of new taxa. — Occasional
Papers of the Californian Academy of Sciences, 154: 1-123.
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Em6um (Insecta: Embioptera) B konekuuure Ha Hanmmonanamns
npupogoHaydeH myseit (Codus)

ITersp bEPOH

(Pesome)

B xonexunure na HIIM (Codust) nma 3HaunrenHa cepus ot em6bun (16 Buga ot 10 posa u [iBe ceMeiicTBa),
MEXJIy KOMTO HOBU 3a HayKaTa BUIOBe U pof, oT Adranucras, boarapys, ['spuys, 3umba6se, VMupus, Kamepys,
Kopcuxka, Ky6a, JInBan, Mekcuko, Mosambux, Hurepus, Ilanya Hosa I'Bunes, Cappunns, Ceneran, Tansanus,
CAIII. Matepuansr e cvbpan ot II. bepon n e onpenenen yactuaHo ot Dr Edward S. Ross ot Kamudopumiickara
akagemus Ha HaykuTe (CaH @paHicko). ITo-kbcHO e mocTbiI u Matepuan ot JInbus, KOTo He e OIpefersH.
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Spiders from High Atlas Mountains, Morocco
(Arachnida: Araneae)

Christo DELTSHEV

Abstract:

A small collection of spiders collected by P. Beron in May 2012, provides the opportunity to follow better the distri-

bution of spiders in the Toubkal National Park (High Atlas, Morocco), to raise the known altitude records for some
species, to establish new species for the spider fauna of Morocco and to present a check-list of the spiders known from

Atlas Mountains above 2000 m.

Key words: Araneae, Morocco, High Atlas, alticolous fauna

Introduction

The highest part of the Atlas Mountains (High
Atlas) is situated in Morocco, with several peaks
above 4000 m and many others above 2600 m.
PAULIAN & VILLIERS (1939) determined that the be-
ginning of the high altitude fauna of Atlas is above
2500 m. Several araneologists: FAGE (1938), DENIS
(1954, 1961, 1968), JocQUE (1977), ALDERWEIRELDT
& JoCcQUE (1992), BosmaNs (1985, 1996), BOSMANS
& BLIck (2000) have contributed to the study of spi-
ders from the High Atlas. Most of the altitude records
are below 3000 m, with the exceptions of Araeoncus
toubkal Bosmans, 1996 (3200 m), Pardosa proxima
(C.L. Koch, 1847) (3000 m), Drassodes lapidosus
(Walckenaer, 1802) (3200 m), Euophrys rufibarbis
(Simon, 1868) (3200 m), Salticus modicus (Simon,
1875) (3000 m) and Gnaphosa tigrina Simon, 1878
- 4000 m. All these data are summarized by BERON
(2008), who announced 22 species of 13 families
above 2000 m in the Atlas Mountains. The accumu-
lation of new data, due to faunistic material collected
by Bulgarian arachnologist Petar Beron enabled this
contribution.

Study area and materials

In May 2012 Petar Beron from the National
Museum of Natural History in Sofia has collected
spiders in Morocco, including in the transect from

the entrance of the Toubkal National Park to the very
summit of Toubkal (4167 m). The identification of
this small collection provides the opportunity to fol-
low better the distribution of spiders in the Park, to
raise the known altitude records for some species, to
establish new species for the spider fauna of Morocco
and to present a check-list of the spiders known from
Atlas Mountains above 2000 m. The distribution of
the species follows WSC (2015).

Results and Discussion

The study comprises 11 species from 6 families:
Gnaphosidae - 2 species, Linyphiidae — 4 species,
Lycosidae — 1 species, Phrurulithidae - 1 species,
Salticidae - 2 species, Theridiidae — 1 species. Ten
species are new for the spider fauna of the moun-
tain, 5 of these are also new for the fauna of Morocco
(marked in the list with 2 and 1 asterisks). The new
species for the spider fauna of Morocco are:

Nomisia exornata (C. L. Koch, 1839) — The
range of the species covers Europe to Central Asia.
The new data enlarge significantly the distribution
of the species. The material is collected in the region
of Taza, 540 m.

Agyneta rurestris (C. L. Koch, 1836) - wide-
spread in the Palearctic region.

Erigone dentipalpis (Wider, 1834) - widespread
in the Holarctic region.
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Maso sundevali (Westring, 1851) - widespread
in the Holarctic region. The material is collected in a
small artificial cave under the wall of Medina.

Phrurlithus prope minimus C. L. Koch, 1839 -
establishing genus Phrurulitus in Morocco is an in-
teresting fact. The new locality is the southernmost
point of the range.

A check-list of spiders known from Atlas
Mountains above 2000 m

Agelenidae

Lycosoides subfasciata (Simon, 1870)

Massif of Ayachi, 3800 m (DENIs, 1954)

Lycosoides instabilis Denis, 1954

Massif of Ayachi, 2500 m (DEN1s, 1954)
Araneidae

Araneus angulatus Clerck, 1757

Imlil, 2000 m (JocQUE, 1977).

Larinioides sclopetarius (Clerck, 1757)

Ifrane 1600; Imlil, 2500 m (JocQUE, 1977)

Mangora acalypha (Walckenaer, 1802)

Imlil, 2000 m (JocQué, 1977).
Dysderidae

Dysdera atlantea Denis, 1954

Ayachi, 2500 m (DENI1s, 1954).

D. crocata C.L. Koch, 1838

Ighil Mgoun, 2000-2500 m (DENIs, 1961).

D. ravida Simon, 1909

Bougmez, 2000-2500 m (DENIs, 1961).
Gnaphosidae

Drassodes lapidosus (Walckenaer, 1802)

Massif of Toubkal, 3200 m (JocQUE, 1977)

Drassodes lutescens (C. L. Koch, 1839)

Massif of Ayachi, 2500 m (DEN1s, 1954).

New data: Massif of Toubkal, Mouflons Refuge,
3000-3200 m.

Gnaphosa tigrina Simon, 1878

Massif of Toubkal, 3200 m (JocQUE, 1977, FAGE
1938)

New data: Massif of Toubkal, 3500-3800 m; the
summit, 4000-4167 m.

Micaria coarctata (Lucas, 1846)

Massif of Tizi ‘n Tichka- 2260 m (BOSMANS &
BLIck, 2000)

Micaria cherifa Jocqué, 1977

Imlil, 2000 m (JocQUE, 1977).
Linyphiidae

**Agyneta rurestris (C. L. Koch, 1836)

Newdata: Massifof Toubkal, Sidi Chamharoudh,
ca 2350 m.

Araeoncus toubkal Bosmans, 1996

Massif of Toubkal, 3200 m (FAGE, 1938, DENIS,
1968, JocQUE, 1977, BosMANS, 1996)

**Erigone dentipalpis (Wider, 1834)

New data: Massif of Toubkal, Mouflons Refuge,
3000-3200 m.

Lepthyphantes longihamatus Bosmans, 1985

Imilchil, grotte Achia inz Rebi, alt. 2500 m
(BosMANS, 1985).

*Tenuiphantes tenuis (Blackwall, 1852)

New data: Massif of Toubkal, the Refuges,
3250- 3500 m.

*Walckenaeria erithrina (Simon, 1884)

New data: Massif of Toubkal, the hut, ca 2800
m; Mouflons Refuge, 3000-3200 m.
Lycosidae

Arctosa lacustris (Simon, 1876)

Imlil, 2000-2200 m (ALDERWEIRELDT &
JocQUE, 1992).

Hogna radiata (Latreille, 1817)

Imlil, 2000 m (ALDERWEIRELDT & JOCQUE, 1992).

Pardosa proxima (C.L. Koch, 1847)

Imlil, 2000-3000 m (ALDERWEIRELDT &
JocQUE, 1992).

New data: Massif of Toubkal, the Refuges, 3250-
3500 m.
Palpimanidae

Palpimanus sp

Massif of Toubkal, 3200 m (JocQUE, 1977)

Philodromidae

Philodromus aureolus (Clerck, 1757)

Imlil, 2000 m (JocQUE, 1977).
Phrurulithidae

** Phrurlithus prope minimus C. L. Koch, 1839

New data: Massif of Toubkal, the hut, ca 2800 m.
Segestriidae

Segestria florentina (Rossi,1790)

High Atlas — 2000-2500 m (DENTs, 1961).
Salticidae

*Euophrys gambosa (Simon, 1868)

New data: Massif de Toubkal, 3000 m

Euophrys rufibarbis (Simon, 1868)

Massif de Toubkal, 3200 m (JocQué, 1977)

*Euophrys sp.

New data: Massif of Toubkal, the hut, ca 2800 m;
above the hut ca 3500 m; the summit, 4000-4167 m.

Menemerus semilimbatus (Hahn, 1829)

Massif de Toubkal, 2100 m (JocQUE, 1977)

Salticus modicus (Simon, 1875)

Massif of Toubkal, 3000 m (JocQUE, 1977)
Theridiidae

Phylloneta impressa (L. Koch, 1881)

Imlil, 2000 m (JocQUE, 1977).

*Steatoda triangulosa (Walckenaer, 1802)

New data: Massif of Toubkal, the hut, ca 2800
m; Mouflons Refuge, 3000-3200 m.
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Tetragnathidae
Tetragnatha extensa (Linnaeus, 1758)
Imlil, 1600-2200 m (JocQUug, 1977).
Fam. Thomisidae
Xysticus erraticus (Blackwall, 1834)
Imlil, 2000 m (JocQUE, 1977).
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IMasuu ot Bucokus Arnac - Mapoko (Arachnida: Araneae)

Xpucro JIETYEB

(Pesrome)

Manka xonmekuys ot masuy, cpopanu ot I1. bepon mait 2012, gaBa Bb3MOXHOCT Jia ce IPOC/IeAN
TSXHOTO pasnpocTpaHenye B Haryonanuus napk Ty6kan (Bucoxms Atmac, Mapoko) 0 HeroBaTa Haii-
BUCOKaTa TOYKa Ha B. TyOkan, OCBeH TOBa ca YCTAaHOBEHM HOBM BHJOBe, KaKTO 3a MaskoBara ¢ayHa Ha
IUIaHMHATA, TaKa U HOBU BUZOBe 3a ayHaTa Ha Mapoko. IIpencTaBeH e 4ek /NUCT Ha M3BECTHUTE BULOBE
nasny, cpemamu ce Hag 2000 meTpa BbB Brucokusa Arnac.
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»3arajiki Ha 3ooreorpadmsara”

SATAIDKW HA
ot 5-p IIET'HP BEPOH

Tasu kHura TpsiOBamie fa ObAe HammcaHa oT IleTwp
bepon u toit, cnasa bory, g manuca. HanucsaneTo Ha KHMra 3a
3arafikuTe B 300reorpagusra e Cepuo3HO NPEAN3BUKATETICTBO
Ipef; 3007I0Ta U M3NUCKBa IIMPOKa 300/I0TMYHA KyaTypa. Hama
CIiop 3a TOBa, 4e 300reorpadusTa e efHa OT ,HAACTPONKUTE
Ha 300/IOTMYHATAa HayKa, €JHO OT Hall-MHTEePECHUTE Il
HanpaBjeHNs. B Hest ce mpemmrar 3HaHMATA, HATPYIAHU OT
CUCTeMaTMKaTa, OT reorpaduaAra ¥ TeoJOTUATa, a CBIO OT
IaJIEOHTOJIOTHATA, €BOJIIOLMATA ¥ €KOTOIMATA Ha )KMBOTHUTE.
IIpes ropuuure, pnoxaro paborexme ¢ Ilerbp Bepon Bpata
0 BpaTa M MedTaexMe 3a I'bTeLIeCTBUA IO JaJeYHU U AVMBU
MeCTa, HeBeJHBX CMe 00CBX/a/ MHOTO OT CTPaHHUTE GaKkTu
VUIM TIApaJioKCU Ha PasIpOCTPAHEHNETO HA PAa3IMYHM BUIOBE
JKVBOTHM. 32 MHOTO OT TSIX ¥IMa JIOTMYHM OOSICHEHS, HO JOPY 1
Te 4eCTO ca CIIOPHM, & APYTHU U IO JHEC OCTaBaT HEM3SICHEHN OT
chBpeMeHHara Hayka. Ha Tesu 3arajku, ciopoBe u 00siCHeHUA
ce crinpa ITersp BepoH B ,,3aragku Ha 3ooreorpadusara”. V Tosa,
ye KHUTATa € M3/ajieHa OT u3faTelicTBOTO V3TOK-3amnaz, e morndHo. Ts e yBIeKaTeHO YeTHBO, HAMCAHO Ha
XKVIB U JOCTBIIEH €3VK, HO MaTepMATa, Pa3IleXXlaHa B Hes CU € YNMCTO Hay4yHa. ToBa e 4eTuBO OT TO3M PO,
KO€TO HeYCeTHO BBB/IMYA YNTATe/IsI B JIOHOTO Ha HayKaTa. Bceku eIMH OT Hac, OT Te3u KOUTO ca CBbp3ann
XKMBOTA CU C U3CTIEOBATENICKOTO HMOMPHIIe, CU CIIOMHS HSKOJIKO MOOOHM KHUTH, KOUTO Ca BIEYAT/ININ
JIOTO/IKOBA IOHOILIIECKOTO MY Ch3HaHUe, 4e Ca TO HaKapaau Jja ce IOCBeTU Ha HayYHOTO M3CJIefjBaHe, Ha
pasrajjaBaHeTo Ha TAallHNUTe M 3araIkiTe Ha 3a00MKa/IALINA HU CBAT. PaspelieHy 1y paspeiMy ca MHOTO
OT 3aragkuTe U pas3Oy/IBaHeTO Ha TAHUTE HAa IPUPOJATA € BCHUIHOCT CMUCHIBT HA HAYKaTa, HO MHOTO OT
TAX OCTaBarT. 3aTafiKM BUHATY e MMa. A TOBa e TapaHI[y, 4e Ilje IMa U1 Y9eHH, 3aL0TO TAXHOTO IpU3BaHMe
e Jla ThPCAT 1 Jja HaMIpaT OTTOBOPUTe Ha 6e3KpaitHUTe BBIPOCH, IIOCTABSIHM OT HeOOATHMSA, 3a00MKaJIALL
HYI CBAT IIPeJ] ThPCEIsl YOBEUIKN VM.

Kunrara e ¢ foctarpueH obeM, 3a Ja NpeACTaB/IsABa 3aBbPILIEH TPy, 0OXBalal] KaKTO OCHOBHU
BBIIPOCH Ha 300reorpadusTa Taka ¥ MHOXeCTBO JTI0OOIMTHY MOMEHTH, 6e3 1a OAMIHABa HUTO eHa YacT
Ha 3eMHOTO Kb160. [I'bpBUTE leceTHHA ITTaBM HAa KHUTATA 3aII03HABAT C ICTOPUATA Ha Ta3) HAayKa: C yYeHNTe,
MMAIY OCHOBEH IIPMHOC B PasBUTHUETO ¥, C MOHATUATA B 300reorpadusra, 300- u 6Guoreorpadckmre
HOJAON, HAUMHNTE Ha PAa3IIPOCTPaHEeHNe Ha BUJIOBETE, a ChIIO C TEOTIOXKKUTE TEOPUM, CTOAIIM B OCHOBATa
Ha CbBpPeMEHHMTe 300reorpadcKy 005ACHEHNA 3a pasIpOCTPAHEHNETO Ha KMBOTUHCKNA CBAT. OOACHABAIKI
ABJIEHNs B 300reorpadusaAra, aBTOPBT laBa OTPOMEH Opoil MHTepecHM NMpUMepK OT Haii-pasHOoO0OpasHM
TPYIN KMBOTHM ¥ OT PaslM4HM YaCTU Ha CBeTa. Tesu I7aBU ca eHO CEPUMO3HO ¥ 0OXBATHO BbBefeHIe
B 300reorpaduATa u 61arofapeHne Ha TAX KHUTAaTa MOXKEe C yCIleX Aa 6'bjie M3I0/M3BaHa U 33 Y4eOHNUK IO
3ooreorpadus. Ilo-HaTaThK YMTATEAT HEYCETHO HAB/IM3a B MCTOPMATA Ha BCEBB3MOXKHY JKMBOTHU, Ha
YAMBUTETHNUTE OOMTATeNN Ha PAa3/MIHMATE KbTUETA HA CBETA M TSAXHOTO pasce/iBaHe U BCUYKO TOBA, YECTO
C IpMMepH OT II'bTELIECTBUATA HA CaMUA aBTOP. BCBIIHOCT, HE3aBUCUMO OT JIEKMs CTUI M aTPaKTUBHUTE
OIVICaHMs, ITBTHU ChC 3arafKyUTe Ha M34e3HA/IN WIM ChBPEMEHHU OOMTaTeN Ha OCTPOBY Y KOHTMHEHTH,
¥ Te3U I/IaBM NMPOJB/DKABAT a HY 00ydaBaT 1o 300reorpadusi ¢ MHOKECTBOTO CUCTEMATU3MPAHU JAaHHU
3a BCAKAKBM IPYIM OOMTaTeNM, XapaKTepHM 3a pasmudHuTe obmacty. Tasu KHura Ime Buam 651 CBAT U Ha
QHIIMIICKM €3MK 3a MHOTO I0-IIVPOKa Iy6/mKa.

B sakmouenne 6ux mckan ga Kaxa, de Vzmarenctso V3tok — 3aman Tpsi6Ba ma 6bAe MO3IpaBeHo,
3a TOBa, 4e e IpMeJIo Aa M3faje Ta3y KHura. HayuHa 1o cbpbpikaHue, HOMY/IAPHA MO CTWI, Y€TUBHA U
MHTPUIYBAIIA, T4 1Lile HAMepPy MHOTO YMATATeNN.

IMSer>Uv-10OmMm1IO0Ww

yf METBP BEPOH .\

npo¢. Huxonaii Cnacos
(HIIM-BAH)
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A checKklist of the scorpions (Arachnida, Scorpiones) in the
collections of the National Museum of Natural History (Sofia)

FrantiSek KOvARIK, Petar BERON

Abstract:

The scorpions deposited in the collection of NMNH (Sofia) are identified and revised. The collection contains 61

species of 34 genera and ten families (Bothriuridae, Buthidae, Chaerilidae, Diplocentridae, Euscorpiidae, Liochelidae,
Turidae, Caraboctonidae, Scorpionidae, and Vaejovidae), incl. the holotype and paratypes of Euscorpius deltshevi, the
holotype and paratypes of Euscorpius drenskii, the holotype and paratypes of Euscorpius popovi Tropea et al., paratype
of Chaerilus tyznai Kov., holotype and paratype of E. beroni Fet, 2000, topotypes of Butheoloides charlotteae Lourengo,
2000 and specimens of the recently described Euscorpiops problematicus (Kovarik, 2000). They were collected mostly
by P. Beron and identified mostly by E Kovarik and V. Fet and come from 34 countries: Bulgaria, Macedonia, Albania,
Romania, Greece, Montenegro, Turkey, Italy (incl. Sardinia), France (incl. Corsica), USA, Mexico, Cuba, Dominican
Republic, Peru, Chile, Bolivia, Ecuador, Algeria, Morocco, Tunisia, Egypt, Nigeria, Mozambique, Tanzania, Zambia,
Zimbabwe, Indonesia, Iran, China (incl. Tibet), Malaysia, Nepal, Thailand, Afghanistan and Papua New Guinea.

Key words: Scorpiones, Museum Sofla, collections

History of the Collection

Until the beginning of our (mostly P. Beron)
collecting of scorpions in foreign countries (by
1964), most of the scorpions in the National Museum
of Natural History in Sofia were mounted in glass
cylinders and displayed in the Museum exposition.
Some of them were collected in Bulgaria, Macedonia,
Greece, Iran and Egypt by I. Buresch, B. Kurzius and
Y. Tsonkov. Some other samples were donated by
foreign individuals or institutions (Prof. J. C. Uphof
from Florida, E. Holub from South Africa, the Berlin
Museum). The scorpions bear labels with the original
identifications.

Some other scorpions in the older collection
were preserved in tubes with alcohol and were
collected by I. Buresch, D. Papazov, (almost all from
Bulgaria, Greece and Macedonia).

The recent material from different Balkan
countries was collected by P. Beron, B. Petrov,
P. Stoev and other Bulgarians. These scorpions
(Mesobuthus gibbosus, Iurus dufoureius and several
species of Euscorpius) were studied first by Max
Vachon and then by Viktor Fet and his American
colleagues. Several papers have been published

(FET, 2000; TROPEA et al., 2015), with descriptions
of new species (Euscorpius beroni, E. deltshevi, E.
drenskii, E. solegladi, E. birulai). FET & SOLEGLAD
(2002) established the fact that the “widespread”
Euscorpius carpathicus (L.) should be restricted to
South Romania and that numerous other species
of Euscorpius inhabit the countries south of the
Danube.

Collections of scorpions were due mostly to
P. Beron (sometimes accompained by V. Beshkov,
S. Andreev and other colleagues). Some scorpions
have been donated to the Museum by P. Reveillet, H.
Coiffait and F. Kovarik.

Presently(2015) the collection of scorpionsofthe
National Museum of Natural History in Sofia consists
of 61 species, 34 genera and 10 families (Bothriuridae,
Buthidae, Chaerilidae, Diplocentridae, Euscorpiidae,
Liochelidae, Iuridae, Caraboctonidae, Scorpionidae,
and Vaejovidae) from 35 countries: Bulgaria,
Macedonia, Albania, Romania, Greece, Montenegro,
Turkey, Italy (incl. Sardinia), France (incl. Corsica),
USA, Mexico, Cuba, Dominican Republic, Peru,
Chile, Bolivia, Ecuador, Algeria, Morocco, Tunisia,
Egypt, Nigeria, Mozambique, Tanzania, Zambia,
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Zimbabwe, Indonesia, South Africa, Iran, China
(incl. Tibet), Malaysia, Nepal, Thailand, Afghanistan
and Papua New Guinea. Preserved in the Museum
are also some type specimens: incl. the holotype
and paratypes of Euscorpius deltshevi, E. solegladi,
E. beroni and E. birulai, paratype of Chaerilus tyznai
Kov., topotypes of Butheoloides charlotteae Lourengo,
2000 and specimens of the recently described
Euscorpiops problematicus (Kovartik, 2000).

Most of the material has been identified by
E Kovarik (sent by P. Beron) and returned to the
NMNH (Sofia). The numbers of samples are num-
bers of tubes in the collection.

Material and Methods

The work was conducted in 1999 - 2003. All
specimens are preserved in alcohol. The first author
was concerned chiefly with determinations and the
second author with catalogization of specimens,
a majority of which he had collected. Specimen
data are given as they appear on the original labels.
All examined specimens received labels in Ariel
or Times New Roman font produced on a laser
printer. The labels contain the generic and species
name, author and year of the original description,
whether the specimen was determined (det.) or
revised (rev.), and the reviser’s name and date (year)
of the examination. Specimens determined by Fet
(see FET, 2000, p. 47-60) were not re-examined and
did not receive additional labels. The complex of
Euscorpius (Euscorpius) “carpathicus” (Linné, 1767)
includes specimens from Turkey determined by
the first author and specimens which Fet currently
recognizes as several distinct groups (see FET, 2000:
47-60); they cannot receive species names until the
entire complex is revised.

Meanwhile, V. Fet returned most of the scorpions
entrusted to him, together with the type material of
several new Balkanic Euscopius, described in the papers
of FeT et al. (2014a, 2014b) and TrOPEA et al.(201543,
2015b). Other papers are being prepared (Fet, in litt.).

Results

Fam. Bothriuridae Simon, 1880

Orobothriurus cf. paessleri (Kraepelin, 1911)

Bolivia, La Paz, 3600 m, 19.V1.1979, 19, 2 juvs,
leg. P. Beron (P.B.), No. 52.
Fam. Buthidae Simon, 1879

Alayotityus nanus Armas, 1973

Cuba, Siboney, Sant. de Cuba, Cueva de los
Majaes, 37 m, 26.11.1982, 13,2 @ Q 2 juvs, leg. P.
B., No. 30.

Androctonus crassicauda (Olivier, 1807)

Turkey, Halfeti, 6.VI1.1994, leg. M. Kaftan

Butheoloides charlotteae Lourencgo, 2000

Nigeria, v. Kabwir, Plateau State, 20.IX.1978,
2d, 1 juv. (topotypes), leg. P. B., No. 10.

Buthus occitanus (Amoreux, 1789)

Morocco, Tuisgui Remus, 25.X.1971, 2 im., leg.
H. Coiffait, No. 47; Oued Tigsert, 26.X.1971, 1 &,
leg. H. Coiffait, No. 46; Tan - Tan Pluga, 28.X.1971, 2
juvs, leg. H. Coiffait, No. 44. Nigeria, Pai River Game
Reserve, Sabon Gida, 3.1X.1978, 15, leg. P. B., No. 53;
Wase Rock, Game Reserve, 4.1X.1978,1 @, leg. P. B,,
No. 14.

Centruroides exilicauda (Wood, 1863)

USA, California, Borrego Spring, 19.V.1981, 1
?, leg. V. Beshkov.

Centruroides gracilis (Latreille, 1804)

Cuba, Pinar del Rio, 1.XII.1981, 1 @ (im.), leg.
P. B., No. 38; La Habana, 11-16.XI1.1981, 1 juv., leg.
P. B., No. 28; Prov. Pinar del Rio, v. Ceja de Francisco,
Arroyo, 150 m, 9.XI1.1981, 1 &, 1 ¢, leg. P. B; La
Habana, Casa Blanca, ca. 20 m, 22.11.1982, 3 @ 2,
leg. P. B., Nos 17, 23 and 27; Prov. Santiago de Cuba,
Forestal ,,La Francia® 6.111.1982, 1 juv,, leg. P. B., No.
32. Mexico, Tamaulipas, Quintero (near C. Mante),
Merida, 7.11.1982, 1 @, leg. P. B., No. 43; Yucatan,
Chichen Ytza, 13.11.1982, 1 @, 1 juv, leg. P. B., Nos
16 and 25.

Centruroides guanensis Franganillo, 1931

Cuba, Pinar del Rio, Pica Pica Valey, 26.X1.1981,
14,1 @, leg. P. B., No. 63.

Centruroides ochraceus (Pocock, 1898)

Mexico, Yucatan, Chichen Ytza, 13.11.1982, 2 @
?, leg. P. B., Nos 19 and 20.

Centruroides vittatus (Say, 1821)

Mexico, Tamaulipas, Ciudad, Victoria,
26.1.1982,1 9, 1 juv, leg. P. B., Nos 21 and 24.

Hottentotta alticola (Pocock, 1895)

Afghanistan, Kabul, Sherdarwasa, 2000-2200
m, 3.VL.1986, 1 ¢,1 juv,, leg. P. B., Nos 123 and 129;
Kabul, 1800 m, 2-19.V1.1986,1 9, 2 juvs, leg. P. B., Nos
121 and 122; Kabul, Bagh-i-Bala, 1900 m, 8.V1.1986, 1
?, leg. P. B,, No. 118; Kabul, Nadir Shah Mausoleum,
1850 m, 18.VI1.1986, 1 juv., leg. P. B,, No. 276.

Hottentotta hottentotta (Fabricius, 1787)

Nigeria, Wase Rock, Game Reserve, 4.1X.1978,
1 juv, leg. P. B, No. 14; v. Kabwir, Plateau St.,
20.IX.1978, 1 juv, leg. P. B., No. 10.

Hottentotta trilineatus (Peters, 1861)

Tanzania, Moshi, 800 m, 7.IX.1983, 1 ©, leg.
P. Beron & V. Beshkov, No. 84. Zimbabwe, Victoria
Falls, 23.VII1.1983, 13,1 juv., leg. P. Beron & V.
Beshkov, No. 77.
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Leiurus  quinquestriatus ~ (Hemprich et
Ehrenberg, 1828)

Egypt, Luxor, right bank, 16.X.1977, 2 juvs, leg.
P. B., No. 33.

Lychas burdoi (Simon, 1882)

Mozambique, Provincia Maputo, Catuane,
24.V1.1983, 2 juvs, leg. P. Beron & V. Beshkov, No. 65.

Lychas mucronatus (Fabricius, 1798)

China, Hainan Dao Qingdao, 200-300 m,
14.X.1988,2 @, 2 juvs, leg. P. B., No. 151. Indonesia,
Sumatra, Padang the hill with the Chinese cemetery,
21.V.1994, 2 im., leg. P. Beron & V. Beshkov, No. 173;
Flores, Borong, 21.V1.1994, sub cort., 1 9, leg. P.
Beron & V. Beshkov

Lychas nigristernis (Pocock, 1899)

Nepal, Bagmati Zone, Betrawati, 650-700 m,
12.1X.1984, 1 2, leg. P. Beron & St. Andreev, No. 106.

Lychas variatus (Thorell, 1876)

Papua New Guinea, New Ireland, Lelet Plateau,
v. Lenkamin, under bark, 2.XI1.1975, 1 €, leg. P. B,,
No. 338.

Mesobuthus gibbosus (Brullé, 1832)

Albania, Ionian Sea, Dhermi, 24.1.1993, 2
¢, 1 juv, No. 132, leg. P. B. Greece, Peloponnesos,
IX.1981, 1 9, No. 48, leg. P. B.; Kythira, near airfield,
30.IV.1987, 15, 1 Q, No. 166, leg. P. B.; Kithinos,
Dryopis, 15.V.1984, 1 d,1 9, No. 99, 9.V.1987, 1
?,ljuv., No. 159, 16.V.1987, 1 @, No. 92, leg. P. B;
Serifos, Coutalas, 0-300 m, 22.1V.1984, 13, 1 ¢, Nos.
91 and 93, leg. P. B,; Tinos, 1.X.1974,2 @ 9,2 im. &,
Nos. 35 and 54, leg. P. Beron & V. Beshkov; Chios,
Passa Limani, 14.V.1987, 2 @, Nos. 160 and 165, leg.
P. B.; Chios, Nea Moni, 13.V.1987, 1 juv., No. 154,
leg. P. B.; Karpathos, Archangel Michail, 800-1000
m, 4.V.1984, 1 @, No. 89, leg. P. B.; Rhodes, Lindos,
30.IV.1984, 1 @, No. 94, leg. P. B;; Rhodes, Lardos,
1.V.1984,1 @, No. 97, leg. P. B.; Rhodes, Archangelos,
1.V.1987, 1 juv. @, No, 167, leg. P. B.; Crete, Psiloritis,
1600-2000 m, 11.V.1984, 13, No. 116, leg. P. B.

Mesobuthus eupeus (C. L. Koch, 1839)

Afghanistan, Kabul, Bagh-i-Bala, 1900 m,
8.V1.1986,1 2, leg. P. B., No. 120; Kabul, Nadir Shah
Mausoleum, 1850 m, 18.V1.1986,5 3,13 Q@ Q,leg. P.
B., Nos 119, 124 - 127; Kabul, 1800 m, 2-19.V1.1986,
13, leg. P. B., No. 121.

Turkey, Eastern Anatolia, Dogubayazit, Ishak
Pasha Sarayi, 2000 m,
27.VIIL. 2000, B. Petrov leg. (V. Fet det.)

Mesobuthus martensii (Karsch, 1879)

China, BeijingMun., Fangshan Co. Zhoukoudian,
12.VIIL.1993, 1 ©, 3 juvs, leg. P. B., No. 130.

Orthochirus innesi Simon, 1910

Morocco, Valle de Dra, Maades Anzez,

20.X.1971, 24, leg. H. Coiffait, No. 50.

Rhopalurus junceus (Herbst, 1800)

Cuba, Prov. Pinar del Rio, Pica Pica Valey,
Cueva Oscura, 26.X1.1981, 1 juv,, leg. P. B.; Sierra
Maestra, Pico Cuba, 1600 -1800 m, 28.11.1982, 1 im.,
leg. P. B., No. 22.

Tityopsis inaequalis Armas, 1974

Cuba, Cueva de Murcielagos, Rancho galera, 25
km E Habana, 2 juvs, leg. P. B., No. 12; Pinar del Rio,
v. Ceja de Francisco, 26.X.1980, 1 @, 1juv., leg. P. B,,
No. 5; Pinar del Rio, v. Ceja de Francisco, Cueva del
Cafetal, 23.X1.1981, 1 juv,, leg. P. B., No. 60.

Uroplectes flavoridis Peters, 1862

Mozambique, Provincia Maputo, Catuane,
25.VL.1983, 1J,1 @, leg. P. Beron & V. Beshkov, No.
78; Provincia Cabo Delgado, Mazeze, near Pemba,
1.VIL.1983, 2 juvs, leg. P. Beron & V. Beshkov, No. 72;
ProvinciaCaboDelgado, 10km SNamapa,26.VII.1983,
14,1 @, leg. P. B., No. 73; Provincia Cabo Delgado, v.
Muaguide, 94 km from Pemba, 28.VIL.1983,2 @ ¢,
leg. P. Beron & V. Beshkov, No. 75.

Zambia, Kafue, 28.VIIL.1983, 1 @ (im.), leg.
P. Beron & V. Beshkov, No. 64. Zimbabwe, Great
Zimbabwe ruins, 20.VIIL.1983, 24, 2 @ 9, leg. P.
Beron & V. Beshkov, No. 71.

Uroplectes formosus Pocock, 1890

Mozambique, Provincia Maputo, Catuane,
24.V1.1983, 1 @, ljuv, leg. P. Beron & V. Beshkov,
No. 65; Provincia Maputo, Namaacha, 7.VII1.1983, 2
¢ @, leg. P. Beron & V. Beshkov, No. 66.

Uroplectes planimanus (Karsch, 1879)

Zambia, Victoria Falls, 25.VIIL.1983,2M,7 @ 9,
4 juvs, leg. P. Beron & V. Beshkov, Nos 82 and 156.

Uroplectes vittatus (Thorell, 1876)

Zambia, Victoria Falls, 25.VII1.1983,1 J, leg. P.
Beron & V. Beshkov, No. 82.

Fam. Chaerilidae Pocock, 1893

Chaerilus truncatus Karsch, 1879

Nepal, Kathmandu, 1900 m, 26.VIL.1981, 1 9,
leg. P. B.

Chaerilus variegatus Simon, 1877

Indonesia, Java, Puncak Pass, 34 km from
Bogor, 1500 - 1600 m, 7.VII.1994, 1 im, leg. P. Beron
& V. Beshkov, No. 178.

Chaerilus tryznai Kovarik, 2000

China (Tibet),Bomienv.,ca3000m,9.VI1.1997,
leg. M. Tryzna et O. Safrdnek. Paratype No 10
Fam. Diplocentridae Pocock, 1893

Diplocentrus cf. steeleae Stockwell, 1988

Mexico, Chiapas, Palenque, 18.1.1982, 1 im.,
leg. P. B., No. 18.

Fam. Euscorpiidae Laurie, 1896
Euscorpiops problematicus (Kovarik, 2000)
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Thailand, Doi Inthanon, National Park, 1200-
1300 m, 12.X1.1984, 2 im. @, leg. P. Beron & St.
Andreev, Nos 105 and 107.

Euscorpius popovi Tropea, Fet, Parmakelis,
Kotsakiozi et Stathi, 2015

Bulgaria. Holotype < and paratypes:
Blagoevgrad District, Melnik, 29.IV.1983, 2J'lim.
@, No. 88, leg. P. Beron, S. Andreev & V. Pomakov;
Other paratypes — not yet returned; Other mate-
rial: Blagoevgrad District, Ilinden, locality Pazlaka,
6.V.1981,232 Q ljuv., No. 7, leg. P. Beron, S. Andreev
& V. Pomakov; Blagoevgrad District, Goleshovo,
near the karstic source, 10.V.1984, 3 @, leg. P. Beron
& S. Andreev; ; Blagoevgrad District, Musomishta,
locality Grebenaro, litter, 2, No. 31, leg. P. Beron &
S. Andreev.

Euscorpius (Euscorpius) beroni Fet, 2000

Albania, Shkoder District, Boga, Maya
Tchardakut, 1400-1800 m, 1.VI.1993, 1 ¢ (holot-
ype), No. 137, leg. P. B.; Shkoder District, Boga,
upper Camp, 1800-1900 m, 20 -25.V1.1993, 1 ¢, 3
juvs. (paratypes), No. 142, leg. P. Beron & B. Petrov;
Shkoder District, Mt. Radohimés, 2200-2400 m,
29.V.1993, 3 @ (paratypes), No. 134, leg. P. B.

Euscorpius (Euscorpius) tergestinus (C. L. Koch,
1837)

France, Corsica, Zama, 19.1X.1967, 1 @, leg. P.
B., No. 59.

Croatia. Island of Hvar, vill. Humac, cave
Grabcina Spilja, 16.08.2006, B.

Petrov et St. Lazarov leg.; Isl. of Mljet, vill. Blato,
cave Velika Spilja,, alt.

90 m, 13.08.2006, B. Petrov et St. Lazarov leg.

Euscorpius (Euscorpius) deltshevi Fet, Graham,
Webber et Blagoev, 2014

Bulgaria. &, Holotype: Sofia Prov.: Tserovo,
739 m, 4.05.2005, leg. V. Fet & A. Popov. Paratypes:
same label, 3 33,8 ;18,1 ;14,2 Q, Tserovo,
leg. P. Beron (36); 1 @, between Tserovo and Iskrets,
1000 m, 25.09.1960, leg. V. Beshkov (235); 1 @,
Lakatnik Railway St., 23.03.1930, leg. P. Drenski
(313); idem, 2 &3 subad., 6.05.1934, leg. J. Zonkov
(305); 1 9, idem, 20.08.1934, G. Stoyanov (300); 1
d subad., 2 @ @ subad., idem, 10.07.1948, leg. L A.
Ivanov & P. Tranteev (274); 2 9,1 @ juv, idem,
nr. Razhishkata Cave, 7.08.1948, leg. G.Rupev (281);
2 Q, idem, 15.05.1997, leg. B. Petrov (220); 1 &, 2
@ @, Opletnya nr. Lakatnik, 21.05.1994, leg. P. Stoev
(214); 1 @, Svoge, 8.07.1934, leg. N. Miladinov (303);
1 &, Thompson Station, 29.06.1952, leg. A. Popov
(532); 4 9, Zanoge, 1100 - 1300 m, 2.05.1985 (114).
Other material studied by Fet, Graham, Webber
& Blagoev, 2014: 3 &, 1 @, Asklepion near Zlatna

Panega Village, 4.08.1948 (340); 3 4,1 Q (341); 1
m, Karlukovo, 9.09.1923, leg. I. Buresch (297); 1 a3,
Karlukovo, nr. Temnata dupka Cave, 24.11.1935,
leg. K. Popov (316); 1 &, Lukovit Distr., Bezhanovo,
Georgikovata Cave, 11.10.1973, leg. A. Petkova
(157); 1 &, idem, nr. Entrance of Parnitsite Cave,
15. 03.1998, leg. B. Petrov (203); 1 @, 1 @ subad,
Troyan, 6. 1919, leg. P. Drenski (307); 1 4,2 @ 9,
Chiprovtsi Distr., Beli Mel, 13.06.1973, leg. P. B. (49);
13,1 2 juv, Debelidelska Murtvina area, 1100 -
1300 m, 28.06.1998, leg. P. B. (207); 2 9 juv., Diva
Slatina, 21.06.1998, leg. B. Petrov (205); 1 9, Ravna,
1.06.1972, leg. P. B. (348); 1 9, Gorna Bela Rechka,
Vartop Cave, 7.05.1909 (503); 1 &, 2 @, Radomir
Distr., Golo Bardo Mts., 1000 m, 25.03.1937, leg. P.
Drenski (510); 1 &, Deventsi, Haydushkata Peshtera
Cave, 24.08.1927, leg. H. Matrov (283); 1 @, Dolni
Dabnik District, Sadovets nr. Pleven, 29.05.1926, leg.
H. Matrov (524); 1 @, Pleven, 06.1912, leg. Klein
(312); 1 &, 1 Q, Svalenik, Byalata Stena, “Rusenski
Lom” Nature Park, 3.10.1999, leg. B. Petrov (226); 1
d, Pepelina, 4.10.1999, leg. P. Petrov (225); Shumen
Prov:. 1 @ with juvs., Veliki Preslav, Patleyna,
13.10.1933, leg. I. Grozev (293); 3 4,3 Q@ @ (523);1
?,1 @ juv, Sliven Prov.: Sliven, ca. 500 m, 06.1985,
leg. G. Ribarov (343); 1 & subad., Byala, 13.06.1927,
L. Julius & P. Drenski (311); 2 ¢ @, Davidov Dol,
10.07.1934, leg. G. Kozarov (285); 1 &, Katunishte,
10.1993, leg. T. Lerov (239); 2 2 juv., Kotel, 600
m, G. Ribarov (240); 1 @ juv., “Ponor’, nr. Kotel,
30.04.1924, leg. N. Radev (509); 1 <, Sinite Kamani
Natural Park, 29.03.1983, leg. T. Petrov (241); 1 J,
idem, between Karandila and Buchvata, 800-900 m,
25.05.2001, leg. B. Petrov & V. Beshkov (259); Sofia
prov. 1 @, Beledie Han, 5.10.1958, leg. A. Popov
(549); 1 &, Praveshka Lakavitsa, Aliova dupka Cave,
5.02.1994, leg. B. Petrov (206); 1 n, Bov Village, Mt.
Izdremets, 1400 m, 14.09.1999, leg. B. Petrov, V.
Beshkov & Yu. Gorelov (224); 1 ¢ subad., Chepan
Hill, above Dragoman, 28.05.1932, leg. ]. Zonkov
(284); 1 & juv, 2 @ 9, Goten Mt. Above Buhovo
Village, leg. G. Stoyanov (513); 2 §@ @, Kremikovski
Mon., 23.04.1900, leg. I. Buresch (273); 1 3 juv., Novi
Iskar, Kurilo, 6.05.1952, leg. A. Popov & 1. Buresch
(517);1 3,1 Q, Kurilo, 30.05.1952, leg. G. Stoyanov
(540);4 4,2 9 2,1 & juv., between Milanovo and
Gorna Bela Rechka, 05.1911, leg. P. Drenski (270); 5
Q@ @, Ogoya, 12.06.1938, leg. G. Stoyanov (327); 1 &,
2 @ @, Batuliya, Rebrovo Station, 23.05.1954, Ieg. L.
Urumov & I. Buresch (542); 1 &, Rebrovo Railway
Station, 10.06.1949, leg. G. Zagorov (233); 1 ¢,
Rebrovo, 9.10.1980, leg. P. B. (109); 1 & juv., Sedemte
Prestola Mon., 10.04.1988, leg. P. B. (232); 1 &, Sofia



A checKlist of the scorpions (Arachnida, Scorpiones) in the collections of the National Museum of Natural History (Sofia) 41

(brought with firewood ;), 1.06.1957, leg. A. Popov
(516); Targovishte Prov.: 1 @, Valley nr. Targovishte,
207m,1.05.1962,leg. 1. Buresch (539); Veliko Tarnovo
Prov.: 1 @, Arbanasi, Lyaskovskata peshtera Cave,
6.08.1968, leg. P. Beron (39); 1 @, Preobrazhenski
Mon. Nr. Veliko Tarnovo, 25.07.1928, leg. Kr.
Tuleshkov (538); Vidin Prov.: 1 &, Belogradchik,
Neprivetlivata Pothole, 6.06.1973, leg. P. B. (333); 1
@, Oreshets Railway St., 17.10.1971, leg. P. B. (339);
Vratsaprov.: 1 @ subad., Vratsa Town, 1.07. 1924, leg.
I. Buresch (291); 1 & subad., env. of Vratsa, 2.06.1926,
leg. H. Matrov (278); 1 @, southern Vrachanska Mts,
880 m, 1.01.2005, leg. T. Ljubomirov; 1 3, Chelopek,
Malata Yama Pothole, 30 m deep, 1.07.1929, leg.
N. Radev (304); 1 J, Cherepishki Mon., 1.05.1959,
leg. A. Popov (528); Chiren Village, small cave near
entrance of Ponora Cave, 22.04, 1995, leg. T. Ivanova
(234);2 @ 9,Kunino, 1.05.1993,leg. T. Ivanova (186);
1 &, near Dyavolska Vodenitsa Cave, nr. Kunino,
5.04.1924, leg. I. Buresch (529); 1 &, Near Ledenika
Cave, 5.06.1933, leg. D. Papazov & N. Atanassov
(289); 1 & (294); 1 @, Lyutadjik, 450 m, 1.04.2000,
leg. B. Petrov & V. Beshkov (237); 1 @, Matnishki
Mon., Cherniya Izvor Cave, 3.04.1999, leg. B. Petrov
(209); 1 9, Vrachanska Mts., Parshevitsa Hut, 1000
m, 2.05.1994, leg. P. Stoev (216); 1 m, Yambol Prov.
Yambol, 10.08.1934, leg. I. Tarpanov (302).

Euscorpius (Euscorpius) scaber Birula, 1900

Greece. Pangeo Mt., under stones nr. Pangeo
Ski Center, 1700 - 1760 m, 1.09.2007, B. Petrov leg.

Euscorpius (Euscorpius) solegladi Fet, Graham,
Webber et Blagoev, 2014

Bulgaria. Holotype: J, Blagoevgrad Prov.,
Sandanska Bistritsa River,

26.05. 2005, leg. V.& E. Fet; Paratypes: 2 ¢
Q, same data; 2 3,4 @ @, Kresna District, Gorna
Breznitsa, 27.05.2005, leg. V. Fet & D. Dobrev;
1d,2 @ Q Kresna, 30.04.1983, leg. P. B. & K.
Marincheva (87); 2 &, 1 @, waterfall near Kresna
Station, 14.05.1981, leg. PB. & S. Andreev (3); 1 &,
Blagoevgrad, 14.04.1955, G. Radev (534); 1 4,2 9
@, Gotze Delchev Distr., Breznitsa, 25.06.1937, leg.
J. Zonkov (543); 1 @, Kresna Gorge, 9.04.1922, leg.
I. Buresch (526); 2 9 @, idem, 8.06.1966, leg. A.
Popov (547); 1 & juv.,idem, 21.03.1994, leg. B. Petrov
(194); 2 @ 9, Krupnik, 300 m, 27.04.1996, leg. P.
Mitov; Kresna Gorge, nr. Sheitandere, 2-3.07.1997,
leg. B. Petrov (198); 1 @, Maleshevska Mts, Ilyina
Cheshma, 14.06.1992, T. Ljubomirov (342); 1 &, 1
Q, Maleshevska Mts, W from Gorna Breznitsa, 14.08
- 2.10.2003, leg. B. Gueorguiev; 1 &, 1 2, Melnik,
30.06.1935, leg. K. Tuleshkov (317); 1 9, Melnik,
1.08.1983 (112); 1 & juv., Ograzhden Mts, Markovi

Kladentsi Peak, 1500 m, 26.05.1996, leg. B. Petrov
(197); 13,1 @, Parangalitsa, 1400 m, 12.07.1931, leg.
N. Fenenko (271); 2 @, Petrich, 29.07.1983, leg. K.
Marincheva (111);1 &, Strumyani District, Pirin Mts.
Above Ilindentsi, nr. entrance of Sharaliiskata Cave,
1600 m, 3.05.1999, leg. B. Perov (208); 1 ¢, Sandanski
Distr., Ploski, Zandana Cave, under stones in guano,
31.05.2000, leg. B. Petrov & L. Nissen (244); 1 3,2 9
@, Ribnitsa, 31.07.1983, leg. K. Marincheva (110); 2
d,3 @ 9, Samuilovo, leg. P. B. (6); 1 ¢, Slavyanka
(Alibotush) Mts, Summer Post 10, 28.06.1937, leg. J.
Zonkov (501),1 @ (506); Other material studied by
Fet, Graham, Webber & Blagoev, 2014: 1 4, 1 & juv,,
2 @ @, Nr. Kyustendil, 27.05.1937, leg. Bandarski
(514); 1 @, Ossogovska Mits., Stradalovo, 10.08.1994,
leg. P. Stoev (215); 1 m, 7 @, 1 9 juv, Rila Mts., be-
low Rilski Monastery, Pastra, 500 m, 14-15.04.1928,
leg. P. Drenski (518); 1 @, Rila Mts., above Rilski
Mon., 1450 m, 5.07.1939, leg. N. Atanassov (318); 2
4,1 @, Rila Mts., road to Kalin Peak, above Pastra,
1100 m, 24.08.1997, leg. B. Petrov & P. Stoev (201);
13,13 juv, 1 Q juv., Tsurvaritsa, Gabra Reserve,
800 — 1000 m, 6.06.2001, leg. B. Petrov & G. Stoyanov
(258); Belovo, 90.04.1909, leg. P. Drenski (525); 1 &,
2 9 9, Gabrovnitsa, stream Dalbochitsa, 6.04.1986,
450 m, leg. P. B. (117); (244); 1 9,2 9 juv, Devin,
06.1924, leg. P. Drenski (288); 2 4,1 9, Ihtimanska
Sredna Gora Mts., Muhovo, 16.08.1997, leg. D.
Milcheva; Sofia, brought with firewood, 1.101931,
leg. I. Buresch (314).

Greece. 1 &, 1 Q, Thessaloniki, Hortiatis
Mt., 2.07.1939, leg. D. Papazov; 1 m, 1 @, Thes,,
Rentinal00 m, under Platanus bark, 19.09.2000, leg.
B. Petrov, P. Stoev & St. Beshkov (250).

Euscorpius drenskii Tropea, Fet, Parmakelis,
Kotsakiozi et Stathi, 2015

Bulgaria. Holotype: West Rhodope Mts.,

Smolyan Prov., Shiroka Laka, leg. P. Drenski
(NMNHS 275); Paratypes: Smolyan Prov., Devin
Distr., Trigrad, 25.06.1924, leg. P. Drenski (301);
Smolyan Prov., Shiroka Laka, 26.06.1924, leg. P.
Drenski (310); other material (leg. P. Beron, Prince
Ferdinand I, D. Raichev, B. Petrov, V. Beshkov):
Yagodina (517), Rozhen Pass, 1500 m (221), Trigrad
(200), betw. Mihalkovo and Devin (198)

Euscorpius birulai Fet, Soleglad, Parmakelis,
Kotsakiozi et Stathi, 2014

Greece. Holotype &, Euboea Island, Karistos,
Agia Triada Cave, 200 m, 2.01.2003, leg. P. B. (266);
Paratypes: same label, 1 &, 2 & subad., 1 & immat.,
3 Q@ Q immat. (266).

Euscorpius (Tetratrichobothrius) flavicaudis (De
Geer, 1778)
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France, Valence (Dr6me), 35 Boulevard
d’Alsace, 28.V.1967, 1 @, leg. P. Réveillet, No. 51.
Italy, Sardinia, Prov. Sassari, Bonorva, 500 m,
16.X.1980, 1 @, leg. P. B.,, No. 9; Sardinia, Prov.
Sassari, 18.X.1980, 14, 1 9, leg. P. B., No. 37.

Euscorpius italicus (Herbst, 1800)

Italy, Abruzzo, Silvi Marina, 1-10.V1.2000 (E
Kovarik leg. et det.)

Euscorpius carpathicus (L., 1767)

Romania. Baile Herculane, August 2014, P. B.
leg.

Euscorpius spp., indicated as “Complex
Euscorpius (Euscorpius) carpathicus (Linné, 1767)”

(Note by PB.. as E. carpathicus has been
restricted only to the area North of Danube, the
material from Albania, Bulgaria and Greece belongs
to other species)

Albania. Shkoder District, Theth, 800-900
m, 28.V.1993, 145 @, Nos. 141 and 144, leg. P. B;
Shkoder District, Boga, 1000-1100 m, 5.-9.V1.1993,
548 ¢, Nos. 133, 136, 140, 143, 145 and 147, leg.
P. Beron & B. Petrov; Shkoder District, Boga, Maya
Tchardakut, 1200-1400 m, 1.VI.1993, 2 9, No. 148,
leg. P. B.; Shkoder District, Boga, Maya Tchardakut,
1400-1600 m, 1.V1.1993,23, No. 146,2.V1.1993, 24,
No. 139, leg. P. B.; Shkoder District, Mt. Radohimés,
1000-1100 m, 5.-9.V1.1993, 331 9, No. 138, leg.
P. Beron & B. Petrov; Rréshen District, Merkurth,
under stones, 11.VI1.1993,1 @, No. 132, leg. P. Beron
& B. Petrov.

Bulgaria. East Rhodope Mts, Kurdzhali
District, Devesili, 4.V1.1982, 332 @1 juv.f, No. 4, leg.
P. B.; Pleven District, Bezhanovo, Georgicovata Cave,
11.X.1973,1&, No. 4, leg. A. Petkova; Burgas District,
Sc. Vlas, Emine, 22.VIII.1983, 337 9, Nos. 108 and
113, leg. K. Marincheva; Blagoevgrad District, Paril,
near Rupata Cave, 8.-9.V.1981, 243 9, Nos. 2 and
11, leg. P. Beron & S. Andreev; Blagoevgrad District,
Samuilovo, litter under Castanea, 11.V.1981, 132
@, No. 6, leg. P. Beron, S. Andreev & V. Pomakov;
Blagoevgrad District, waterfall near Kreshna station,
14.V.1981, 132 9, No. 3, leg. P. Beron & S. Andreev;
Blagoevgrad District, Kresna, 30.1V.1983, 142 @,
No. 87, leg. P. Beron & K. Marincheva;; Blagoevgrad
District, Melnik, 1.VII1.1983, 1 ¢, No. 112, leg.
K. Marincheva; Blagoevgrad District, Petrich,
29.VIIL.1983, 1 ?1juv,, No. 111, leg. K. Marincheva;
Blagoevgrad District, Rybnitsa, 31.VIL.1983, 132 @,
No. 110, leg. K. Marincheva; Mikhailovgrad (now
Montana) District, Beli Mel, 13.VI1.1973, 132 2,
No. 49, leg. P. B.; Sofia District, Rebrovo, 9.X.1980,
1 ©, No. 109, leg. P. B.; Sofia District, Tserovo sta-
tion, 24.V.1964, 1 @, No. 36, leg. P. B.; Sofia District,

Zanoge, 1100-1300 m, 2.V.1985, 14 4 9, No. 114,
leg. P. B.; Plovdiv District, Bachkovsky Monastery,
18.VL.1960, 141 9, No. 45, leg. P. B.; Veliko Turnovo
District, Arbanasi, Lyaskovskata Cave, 6.VIII.1968,
1 @, No. 39, leg. P. B.; West Rhodope Mts., Smolian
District, Trigrad area, Yagodina, 20.V.1983, 1 ¢, No.
517, leg. P. B.; Pazardzhik District, Gabrovnica, left
bank of Maritsa, stream Dalbochitsa, 6.IV.1986, 4
Qljuv. ¢, No. 117, leg. P. B.

Greece. Peloponnesos, Laconia, Mystras,
18.1X.1983, 2 9, No. 68, leg. P. Beron & V. Beshkov;
Thessaly, Mt. Olympus, 1700 m, 17.1X.1974, 15, No.
55, leg. P. Beron & V. Beshkov; Macedonia, Drama
District, Xiropotamos, 10.IV.1993, 2 @, No. 153, leg.
P. B.; Thrace, Evros District, Avas, 17.V.1987, 132
@, No. 168, leg. P. B.; Thrace, Evros District, Essimi,
18.V.1987, 1 9, No. 162, leg. P. B.; Kythira, Miteta,
28.1V.1984, 141 @, No. 164, leg. P. B; Kythira,
Mylopotamos, 27.1V.1987, 132 9, No. 169,9.V.1987,
2 @,No. 161, leg. P. B.; Paros, Marathi, cave — marble
quarry, 23.XI1.1982, 181 @, No. 58, leg. P. Beron & S.
Andreev; Iraklia, small cave, 15.IX.1981, 1, No. 61,
leg. P. Beron & A. Bartsiokas; Amorgos, Katapola,
13.1X.1981, 1d, No. 1, leg. P. Beron & A. Bartsiokas;
Kasos, Stylokamara Cave, 6.V.1984, ljuv. &, No. 69,
leg. P. B.; Karpathos, Archangel Michail, 1000 -1215
m, 4.V.1984, 17, No. 98, leg. P. B.; Crete, Lefka Ori,
1500 m, 25.1X.1974, 131 9, No. 40, leg. P. B,; Crete,
Lefka Ori, 2200 m, 25.1X.1974, ljuv. &, No. 41, leg.
P. B,; Crete, Psiloritis, 1600-2000 m, 11.V.1984, 131
Pljuv. @, No. 115, leg. P. B.; Crete, Rethymnon
District, Melidoni, 14.1.1968, 2juvs. ¢, No. 56, leg.
P. B. Turkey, Distr. Beysehir, Dedeg6l Mts. Diideni
Yayla, v. Dumanli, 2000 - 2200 m, 8.VII.1993, 5354
?1juv., leg. P. B., No. 149.

Fam. Hormuridae (= Liochelidae Fet et Bechly,
2001 = Hemiscorpiidae)

Hadogenes troglodytes (Peters, 1862)

Zimbabwe, Great Zimbabwe ruins,
20.VIIL.1983, 14, 1 @, 5 juvs, leg. P. Beron & V.
Beshkov, No. 83.

Hadogenes cf. troglodytes (Peters, 1862)

2,2 9@ @ no location.

Iomachus politus Pocock, 1896

Mozambique, Provincia Maputo, Catuane,
24.V1.1983, 1 juv, leg. P. Beron & V. Beshkov, No.
65; Provincia Cabo Delgado, Mazeze, near Pemba,
1.VIL.1983,1 @ (im), leg. P. Beron & V. Beshkov, No.
72; Provincia Cabo Delgado, Stream, 40 km from
Pemba, 3.VI1.1983,1 ¢, leg. P. Beron, No. 67; Provincia
Cabo Delgado, 100 km from Pemba, 16.VI.1983,
1 @, leg. P. Beron, No. 79; Provincia Cabo Delgado,
10 km N from Mecufi, 24.VIL.1983, 3 @, 2 juvs, leg.
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P. Beron & V. Beshkov, Nos 74, 80 and 81; Provincia
Cabo Delgado, 94 km from Pemba, 28.VIL.1983,1 @,
3 juvs, leg. P. Beron, Nos 70 and 76.

Liocheles australasiae (Fabricius, 1775)

Indonesia, Sumatra, Sibolga, 14.V.1994, 1S, 5
juvs, leg. P. Beron & V. Beshkov, No. 183; Nias I. (N.
Sumatra), Teluk Dalam, sea level, 19.V.1994, 3 @, 1
im. @, leg. P. Beron & V. Beshkov; Flores, Borong,
21.V1.1994, sub cort., 1 9, leg. P. Beron & V. Beshkov;
Sumba, 11 km SW Waingapu, 26.V1.1994,1 @, 1 juv,,
leg. P. Beron & V. Beshkov, No. 174; West Sumatra
Lemban Anai Nat. Reserve, near Bukittinggi, 300 -
400 m, 14.VIIL.1995, 1§, leg. P. Beron & T. Ivanova;
Mentawai islands, Siberut Island, Muarasiberut,
0 - 150 m, 15.-20.VIIL.1995, 3§, leg. P. Beron & T.
Ivanova, No. 181; Sulawesi Selatan Tana Toraja, v.
Balik, 700 - 800 m, 6.1X.1995, 6S, 4 juvs, leg. P. Beron
& T. Ivanova, Nos 172 and 179; Sulawesi, Tengah,
v. Selugan, 20 km from Toli-Toli, 150 - 200 m,
13.I1X.1995, 95, leg. P. Beron & T. Ivanova, No. 175;
Timur Nunukan 1, rain forest, 15 -17.1X.1995, 2S,
leg. P. Beron & T. Ivanova, No. 177. Malaysia, Sabah,
Kota Kinabalu, a hill near the town, 23.1X.1995, 18,
leg. P. B., No. 184. Papua New Guinea, New Ireland,
v. Kolonboboi, 21.X1.1975, 1 ¢,1 im., leg. P. B., No.
347; New Ireland, v. Kolonboboi, 23.X1.1975,1 @, 1
im., leg. P. B., No. 332; New Ireland, Sillom Village,
litter, 28.X1.1975, 2 9 9, leg. P. B., No. 349; New
Ireland, Lamerica Plantion, 28.X1.1975,3 @ ¢, leg. P.
B., No. 330; New Ireland, Lelet Plateau, v. Lenkamin,
820 m, 2.XII.1975, 1 @, leg. P. B., No. 335; New
Ireland, between Kaluan I and Kaluan II, 200-800 m,
4XI1.1975,1 @, leg. P. B,, No. 331. Thailand, Phang
Nga, 19.X1.1984, 1, leg. P. Beron & St. Andreev, No.
100. Vietnam, Prov. Quang Ninh Camo at Vinh Ha
Long (Halong hotel), 28.11.1989, 2 @, 1 im.,, leg. P.
Beron & D. Kojucharov, No. 150.

Liocheles nigripes (Pocock, 1897)

Thailand, Phuket town, 16.X1.1984, 1 ¢ im.,
leg. P. Beron & St. Andreev, No. 101; Phuket town,
Tonesai Waterfall, 17.X1.1984, 1 ¢, leg. P. Beron &
St. Andreev, No. 104.

Liocheles waigiensis (Gervais, 1843)

Papua New Guinea, New Ireland, W
Kolonboboi, 21.X1.1975, 1 @, leg. P. Beron, No. 346;
New Ireland, v. Karu, under stones, 26.X1.1975,1 9,
leg. P. Beron, No. 328; New Ireland, v. Limbin, ca 500
m, 30.X1.1975,4 @ 9, leg. P. B., No. 336.

Opisthacanthus (Nepabellus) cf. asper (Peters,
1862)

Mozambique, Provincia Maputo, Namaacha,
7.VIIL.1983, 14,9 Q@ 9,16 juvs, leg. P. Beron & V.
Beshkov, Nos 66, 85, and 155. 2,1 @, 2juvs.

Hemiscorpius lepturus Peters, 1862
Iran, 10 km S of Firuz Abad, 20-21.4.2000,
alt.1412 m, J. Sobotnik leg.
Fam. Iuridae Thorell, 1876

Hadruroides lunatus (L. Koch, 1867)

Peru, Cordillera Blanca, Huaraz, 1979, 13,1 @,
3 juvs, leg. P. B.

Turus asiaticus Birula, 1903

Turkey, Distr. Beysehir, Dedegdl Mts. Diideni
Yayla, v. Dumanli, 1600 - 1800 m, 4-9.VIL.1993,
243, leg. P. B., No. 131; Distr. Beysehir, v. Camlik,
11.VIL.1993, 1 im., leg. P. B., No. 171.

Iurus dufoureius (Brullé, 1832)

Greece, Peloponnesos, Laconia, Mystras,
18.1X.1983, 14, 1 @, No. 68, leg. P. Beron & V.
Beschkov; Kasos, Stylokamara Cave, 6.V.1984, 1 a3,
No. 96, leg. P. B.; Rhodes, Archangelos, 2.V.1987, 1
¢, No, 158, leg. P. B.

Fam. Caraboctonidae
Caraboctonus keyserlingi Pocock, 1893
Chile, Santiago Prov., X. 1995, El Colpo, A.
Ugarte leg., F. Kovarik det.
Fam. Scorpionidae Peters, 1862

Heterometrus (Javanimetrus) cyaneus (C. L.
Koch, 1836)

Indonesia, Java, Bogor, The Botanical Garden,
ca 300 m, 26.VIIL.1995, 3 @, 5 im., 4 juvs, leg. P.
Beron et T. Ivanova.

Heterometrus (Heterometrus) liophysa (Thorell,
1888)

Indonesia, Mentawai islands, Siberut Island,
Muarasiberut, 0 - 150 m, 15-20.VIIL.1995, 2 juvs, leg.
P. Beron & T. Ivanova, Nos 180 and 182;

Heterometrus  (Heterometrus)
(Herbst, 1800)

Indonesia, Timur Nunukan 1 @, rain forest, 15
-17.1X.1995, 1 @, 2 juvs, leg. P. Beron & T. Ivanova,
No. 177.

Heterometrus
(Ehrenberg, 1828)

Thailand, Phang Nga, 18.X1.1984, 1 juv. after 3"
ecdysis, leg. P. Beron & St. Andreev, No. 102; Phang
Nga, 19.X1.1984, 2 juvs after 2" ecdysis, leg. P. Beron
& St. Andreev, No. 100.

Scorpio maurus Linné, 1758

Algeria, Sahara, Ruslan, 1 @, leg. Zahariev.

Tunisia, St. No2. 5.3.2008, NW Tunisia, Bizerta
Distr., Sejenane (10 km of Nefza), slope, N. Akkari, P.
Stoev leg. (V. Fet det.)

Fam. Vaejovidae Thorell, 1876

Vaejovis cf. intermedius Borelli, 1915

Mexico, v. Tlachichuca (near Pico de Orizaba),
12.1.1982, 1 ¢, leg. P. Beron, No. 29.

longimanus

(Heterometrus)

spinifer
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List of the specimens mounted in glass cylinders

1. Scorpio maurus — Tunisia
2. Scorpion from South Italy, 01.08.1929, gift from Berlin Mu-
seum
3. Androctonus australis - Qued Cherchara, 1905, Tunisia
4. Euscorpius sp. — Bulgaria, Rhodopes, Assenova krepost,
25.07.1931, L. Buresch and Y. Tsonkov leg.
. “Buthus sp” Ispahan, Iran, 01.08.1929, B. Kurzius leg.
. Scorpio maurus - Qued Cherchara, 1905, Tunisia
. “Buthus sp? - Tehran, Iran, 15.09.1929, B. Kurzius leg.
. “Buthus sp” - Egypt, Luxor, 30.03.1927, Iv. Buresch leg.
. Buthus gibbosus (Buresch det.) — 3 km S of Veles, Macedonia,
5.05.1943, I. Buresch and B. Biacheva leg.
10. idem
11. Centruroides infamatus — 29.05.1929, Tucson, Arizona, Prof.
J.C. Uphov
12. idem
13. Scorpion indet., Iran, Tehran, 20.08.1932, I. Buresch leg.
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Cxopmmonnte (Arachnida: Scorpiones) B konekumnre Ha
Hanmonanuus npupogonaydet myseit B Codusa, bpnrapus

Opantnmek KOBAPKUK, Ilerbp BEPOH

(Pesome)

B Hamyonanuusa mpupopoHayden myseit B Codusi ce massT ImpefcTaBuTeIM Ha 61 BUAa CKOPIVMOHU OT
34 popma u 10 cemeiictBa (Bothriuridae, Buthidae, Chaerilidae, Diplocentridae, Euscorpiidae, Hormuridae (=
Ischnuridae, Liochelidae, Hemiscorpiidae), Iuridae, Caraboctonidae, Scorpionidae, Vaejovidae). Te ca cpbupanu
rasHo ot 1. Bepon, a cbio u ot Bi. bemkos, T. ViBanosa, b. Ilerpos, I1. Croes, Cr. Bemkos, ViB. Bypemr, .
Ionkos, [I. ITanasos, I1. Opencku, Kp. Tynemkos, P. Reveillet, H. Coiffait, K. MapunueBa u fp. oT 35 cTpaHn:
Borapus, Makenonus, Anbauns, Pombaus, I'vpryst, YepHa ropa, Typums, Vtanus (Bkn. Capanuus), Opaniys
(Bkn1. Kopcnmka), CAIII, Mekcuxko, Kyb6a, [lomnHukasckara peny6nuka, Ilepy, Ynnu, Bonusus, ExkBagop, Amxup,
Mapoxo, Tynuc, Erumner, Hurepus, Mosambuk, Tansauus, 3am6us, 3um6a6se, I0xHa Adpuka, VIHgoHe3us,
Wpan, Kuraii, Manaiisus, Henan, Taiinang, Apranucran u [Tanrya Hosa I'sunes. B xonexiyarta va HIIM (Codus)
ca [[ero3MpaHy XOMOTHUIIOBE MM IapaTuIoBe Ha BupoBete Euscorpius beroni Fet (hol. et par.), E. deltshevi Fet et al.
(hol. et par.), E. solegladi Fet et al. (hol. et par.), E. birulai Fet et al. (hol. et par.), E. drenskii Tropea et al. (hol. et par.),
E. popovi Tropea et al. (hol. et par.), Chaerilus tyznai Kovarik (par.). Matepuanst e onpegenet ot F. Kovarik, V. Fet
and M. Soleglad, a xonekiuaTa e komrekToBasa ot I1. bepow.
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Abstract:

Invertebrate Animals (Metazoa: Invertebrata)
of the Atanasovsko Lake, Bulgaria

Zdravko HUuBENOV, Lyubomir KENDEROV, Ivan PANDOURSKI

The role of the Atanasovsko Lake for storage and protection of the specific faunistic diversity, characteristic of the
hyper-saline lakes of the Bulgarian seaside is presented. The fauna of the lake and surrounding waters is reviewed,
the taxonomic diversity and some zoogeographical and ecological features of the invertebrates are analyzed. The lake
system includes from freshwater to hyper-saline basins with fast changing environment. A total of 6 types, 10 classes,
35 orders, 82 families and 157 species are known from the Atanasovsko Lake and the surrounding basins. They include
56 species (35.7%) marine and marine-brackish forms and 101 species (64.3%) brackish-freshwater, freshwater and
terrestrial forms, connected with water. For the first time, 23 species in this study are established (12 marine, 1 brackish
and 10 freshwater). The marine and marine- brackish species have 4 types of ranges - Cosmopolitan, Atlantic-Indian,
Atlantic-Pacific and Atlantic. The Atlantic (66.1%) and Cosmopolitan (23.2%) ranges that include 80% of the species,
predominate. Most of the fauna (over 60%) has an Atlantic-Mediterranean origin and represents an impoverished
Atlantic-Mediterranean fauna. The freshwater-brackish, freshwater and terrestrial forms, connected with water, that
have been established from the Atanasovsko Lake, have 2 main types of ranges — species, distributed in the Palaearctic
and beyond it and species, distributed only in the Palaearctic. The representatives of the first type (52.4%) predomi-
nate. They are related to the typical marine coastal habitats, optimal for the development of certain species. The second
type combines Palaearctic (20.0%), Eurosiberian (9.5%) and Mediterranean (15.2%) taxa. Caspian relicts lack in the
Atanasovsko Lake. That is probably related to the specific hydrological regime, technological processes of the salt
producing and the highly variable hyper-saline nature of the lake. Of the Pontic species Chironomus valkanovi is estab-
lished. Of the benthic forms Cerastoderma glaucum (to 134376 ind/m?), Ecrobia ventrosa (to 19800 ind/m?), Abra seg-
mentum and Cyprideis torosa (to 77440 ind/m?*) dominate. Corophium volutator is a mass species in all seasons and is
one of the most adapted inhabitants of the saltpans. The Cosmopolitan Acartia clausi reaches high numbers (to 130000
ind/m’) as well. Typical for the Atanasovsko Lake are the halobionts Artemia parthenogenetica and Artemia salina that
reach densities up to 3400 ind/l water. The presence of 6 types of foreign immigrants (Ficopomatus enigmaticus, Am-
phibalanus eburneus, Rapana venosa, Physella acuta, Anadara kagoshimensis and Mya arenaria) is established. Of the
invertebrate animals of the Atanasovsko Lake 3 species are included in the Black Sea Red Data Book and 8 species - in
the European and IUCN Red Lists.

Key words: Atanasovsko Lake, invertebrates, species composition, zoogeography, invasive alien species

Introduction

The Atanasovsko Lake has an essential role in
the preservation and protection of the specific fau-
nistic diversity, distinctive of the hyper-saline lakes
of the Bulgarian seaside. The communities of inver-
tebrates in these basins are undergoing major chang-
es related to environmental factors. The fauna of the
lake and surrounding basins, taxonomic diversity
and some zoogeographical and ecological features
of the invertebrate animals are analyzed. Attention is
paid to the species that define the functioning of the

ecosystems in the protected area. The invasive spe-
cies and those of conservation interest, established
in the lake and its surroundings, are considered. The
investigations are focused on the marine, marine-
brackish, brackish-freshwater, freshwater and ter-
restrial forms, connected with water. Representatives
of the terrestrial fauna that inhabit the surrounding
areas, fall in the area of wetland accidentally and are
not related to the typical for the lake system natural
habitats, are not scrutinized.
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The technological processes of salt producing
make an impact on the hydrological regime of the
lake and its faunistic diversity. The lake system in-
cludes basins with varying salinity (from freshwater
to hyper-saline) and fast changing environment. In
the spring the salinity is about 5-25 %o and during
the summer months reaches 150-340 %o in some
basins. The annual evaporation is about 10 lake vol-
umes (IvaNov et al., 1964). The lake is filled with
fresh water from the rivers Azmaka, Vetrenska and
some dried up gullies. In some years the salinity of
the lake is strongly influenced by the rainfalls and
can be significantly reduced. Its lagoon nature, the
imported organics and the technological processes of
salt producing put the communities to environmen-
tal stress.

Literature data

The Bulgarian Black Sea invertebrates had
been studied for more than 100 years (CHICHKOFF,
1907, 1908, 1912). During the last 60 years, the coast
is under a drastic anthropogenic impact and large
landscape changes. Changes in the cenoses are caused
by some invasive species (CVETKOV & MARINOV,
1986; KonsuLov, 1998; Gomoiu et al., 2002). The
published catalogues of the Bulgarian Black Sea
fauna have not a systematic character (VALKANOV,
1957; VALKANOV, MARINOV, 1964; MARINOV,
GOLEMANSKY, 1989; MARINOV, 1990; KonsuLov &
KonsuLova,1993). The published generalized studies
by KonsuLov (1998) and KonsuLov & KoNsuLova
(1998) are similar to the works of MARINOV (1990)
and KonsuLov & KonsuLova (1993). A part of the
names used is out-of-date and needs to be updated.
There is a contemporary systematic view for some
taxonomic groups, included in the monograph se-
ries Fauna of Bulgaria (Polychaeta - MARINOV, 1977;
Harpacticoida - AposToLov, MARINOV, 1988), in
survey papers (Mollusca - WILKE, 1996; HUBENOV,
2005, 2007a, 2007b) or in dissertations (Nematoda
- Stovykov, 1980; Malacostraca - UzuNova, 2006).
There is a lack of areographical characteristic of the
fauna except some taxa of Polychaeta, Harpacticoida,
Malacostraca and Mollusca.

The first data on the invertebrates of the
Atanasovsko Lake and the surrounding basins are
published by CHicHkOFF (1909) and VALKANOV
(1934, 1935, 1936). Later halophilic species of the
family Chironomidae are recorded by CveTkoV
(1955, 1958) and a research on the meiobenthos
was done. In the generalization of the known data
until then VODENICHAROV (1964) indicated 15
species of invertebrate animals. NAIDENOW (1967)

reported 3 species of Cladocera and Copepoda
each, found in the canal around the lake. Some
invertebrate animal species have been established
by IaNKOV (1993). In the study related to the first
management plan of the protected area, 69 inver-
tebrate species have been established by ANDREEV
(1997, 2003) and KovacHEV (1993). In connection
with the elaboration of a monitoring plan of the
Atanasovsko Lake, VARADINOVA (2013) reported
46 taxa for the benthos fauna, of which 27 are de-
termined to species.

Weaknesses in the literature data which limit
the obtaining of an equivalent information include:
different levels of study of the individual taxa; insuf-
ficient research of many groups in the corresponding
areas; a lack of exact localities for the part of the re-
corded species; existence of rich synonymy; outdated
data; a lack of generalized investigations for most of
the groups; significant differences in the number of
taxa in the separate areas; unexplored territories;
prolonged periods of data accumulation for most
regions; predominance in recent years of the eco-
logical studies versus those of the fauna; independ-
ent review of the benthos and plankton forms. These
weaknesses lead to 5 problems.

« Continuous supplementation of an existing
historical list of the fauna. As a result, species diver-
sity in a given area is higher than in reality.

« Incomparability of data in terms of time peri-
ods. Data comparisons between two areas very often
cover different periods as it is not possible to study
all taxonomic groups and territories simultaneously.

o Incomparability of benthos — plankton data.
Many studies are look at either benthos only or
plankton only, despite the fact that most taxa have
both a benthic and planktonic stages.

o Incomplete reporting of anthropogenic influ-
ences, successional and landscape changes on the
composition of the communities. A number of well-
studied brackish basins in the past no longer exist or
have changed.

« Prioritization of research in areas under mon-
itoring or environmental protection legislation.

The references present the first record of
the taxon and its inclusion in the catalogues and
some new or important literature data. Under up-
dating of the names and specifying of the spe-
cies distribution, some electronic issues are used:
Antarctic Invertebrates, CLEMAM (Check List of
European Marine Mollusca), DAISIE (Delivering
Alien Invasive Species Inventories for Europe), EOL
(Encyclopedia of Life), ERMS (European Register
of Marine Species), EUNIS biodiversity database,
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Fauna Europaea, Global Invasive Species Database,
Global Names Index, ITIS (Integrated Taxonomic
Information System), Marine Planktonic Copepods,
Marine Species Identification Portal, MarLIN (The
Marine Life Information Network), NARMS (North
Atlantic Register for Marine Species), NeMys,
NEOBANIS (European Network on Invasive Alien
Species), PESI (A Pan-European Species directories
Infrastructure), PlanktonNet Image, OBIS (Ocean
Biogeographic Information System), The World of
Copepods, World Polychaeta Database, WoRMS
(World Register of Marine Species).

Approach, material and methods

The aim of this work is to present the inver-
tebrate fauna of the Atanasovsko Lake as well as to
analyze the taxonomic diversity and some zoogeo-
graphical and ecological features of the invertebrates
of the lake.

The investigations of the Atanasovsko Lake ter-
ritory for the last 2 centuries are generalized in this
work. The works of Caspers (1951), VALKANOV
(1957), VALKANOV, MARINOV (1964), MARINOV,
GOLEMANSKY (1989), MARINOV (1990), KONSULOV
& Konsurova (1993, 1998), KonsuLov (1998) and
Uzunov et al. (1998) have been analysed. Data from
new publications, from the previous management
plan of the lake (ANDREEYV, 1997, 2003; KOVACHEYV,
1997) and the last monitoring data (GECHEVA et al.,
2013) are included. All free living water (marine,
brackish and freshwater) and the terrestrial inverte-
brate animals, connected with water, are scrutinized
(Table 1). The endoparasitic forms of Plathelminthes,
Nematoda and Acanthocephala have not been in-
cluded. Many authors traditionally regard Protozoa
as a part of Animalia. In the catalogues of VALKANOV
(1957) and MARINOV, GOLEMANSKY (1989) 7
Protozoa species from the Atanasovsko Lake have
been recorded (Dunaliella salina, Monadodendron
latypes, Rebecca salina, Hymenomonas coccolitho-
phora, Salpingoeca aggregata, Aubignyna perlucida
and Raphidiophrysopsis sessilis). Now the protists
are accepted as a separate kingdom (Protozoa),
equivalent to the animal kingdom (Animalia) and
are not considered in this review. Attention is paid
to the invasive species and taxa of great conservation
significance. The investigations on the plankton
and benthos, carried out by I. Pandourski and L.
Kenderov, are also included. Additional data were
obtained from the exploration of the protected area
in September 2014.

The numbers of the stations (Figure 1, Table
1) is the same as in the previous management plan

(MINCHEY, 2003) and the investigations under the
monitoring (1-4 in brackets - GECHEVa et al., 2013).
The habitats in the study territory are under Natura
2000. Two types of natural habitats of the Natura
2000 site Atanasovsko Lake (BG0000270) are not
included because they are not represented in the
protected area of the managed reserve Atanasovsko
Lake.

The areographical categorization of the spe-
cies is done on the basis of data of their distribution,
taken from the literature and the newest electronic
issues. The presented ecological data are taken from
the Bulgarian literature. Only if there are no data
from Bulgaria, foreign data are included for the cor-
responding species. The conservation value of taxa
is determined regarding to their populations inhab-
iting Bulgaria. For local endemics, 100 % of their
populations are localized in Bulgaria, therefore they
are given the highest conservation category (world
importance). This category also includes regional
endemics because of their restricted distribution and
species from the IUCN Red List. Taxa of European
importance include Black Sea endemics as well as
the species from the Bern Convention and Habitats
Directive. The relicts and rare taxa (if not listed under
other category) form the group of national impor-
tance. The species, included in Black Sea Red Data
Book (DuMONT et al., 1999), European and IUCN
Red List are marked.

Abbreviations used

Stations (localities) [numeration according to
the previous plan (Figure 1) and the project LIFE11/
NAT/BG/000362 in brackets]: 1 — freshwater slow-
ly flowing tributary and pollution; 2 - very slowly
flowing freshwater tributary (roundabout canal); 3
- eutrophic marsh, collecting waters from 1 and 2;
4 - canal in the eastern part of the lake, freshwater
or saltwater periodically (connection of the salt-pro-
ducing basins with the sea); 5-11 - salt-producing
(most often hyper-saline) basins; 13 - canal in the
western part (mainly freshwater); 12, 12a, 14, 15 and
16 - salt-producing basins with a varying degrees of
salinity; 17 and 18 - points per canal 4; (1) and (2)
— basin Tolbuhin (about 1000 m distance between
the two points); (3) - South salt-pan, against the
hiding of the Regional Inspectorate of Environment
and Water; (4) - South salt-pan, to the floodgate of
Azmashka River to Rudnik Village

Habitats, classified according to Natura 2000:
I - Coastal lagoons (1150); II - Salicornia and other
annuals colonizing mud and sand (1310); III -
Mediterranean salt meadows (1410); IV - Pannonic
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Fig. 1. Stations (localities) from which samples for exploration are taken, as in the previous management plan (MINCHEYV; 2003): 1
- freshwater slowly flowing tributary and pollution; 2 - very slowly flowing freshwater tributary (roundabout canal);
3 - eutrophic marsh, collecting waters from 1 and 2; 4 - canal in the eastern part of the lake, freshwater or saltwater periodically
(connection of the salt-producing basins with the sea); 5-11 - salt-producing basins; 13 - canal in the western part (mainly
freshwater); 12, 12a, 14, 15 and 16 - salt-producing basins with a varying degrees of salinity; 17 and 18 - points per canal 4
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salt steppes and salt marshes (1530); V - Embryonic
shifting dunes (2110).

Zoogeographical categories (the abbreviations
in brackets refer to the freshwater and terrestrial
species): aamip - Arctic-Atlantic-Mediterranean-
Indo-Pacific, ace - Arctic-Circumeuropean, aminp
- Atlantic-Mediterranean-Indo-North Pacific, am-
inz - Atlantic-Mediterranean-Indo-New Zealand,
amip -  Atlantic-Mediterranean-Indo-Pacific,
amiwp - Atlantic-Mediterranean-Indo-West Pacific,
amnp - Atlantic-Mediterranean-North Pacific,
amnz - Atlantic-Mediterranean-New Zealand, am-
swp - Atlantic-Mediterranean-Southwest Pacific,
anam - Arctic-North Atlantic-Mediterranean,
anamnep - Arctic-North Atlantic-Mediterranean-
Northeast Pacific, amamnp -  Arctic-North
Atlantic-Mediterranean-North Pacific, (atm) -
Afrotropical-Mediterranean, bam — Boreal Atlantic-
Mediterranean, cbm - Circumboreal-Mediterranean,
ce — Circumeuropean, clm - Celtic-Lusitanian-
Mediterranean, <cmm -  Celtic-Lusitanian-
Mediterranean-Mauritanian, cpc — Celtic-Pontian-
Caspian, (cseeit) — Central and Southeast European-
Iran-Turanian, (dp) - Disjunct Palaearctic, (e)
- European, eam - East Atlantic-Mediterranean,
eamp - eamrs — East Atlantic-Mediterranean-Red
Sea, (ean) — European-Anatolian, (eca) - European-
Central Asian, em (em) — East Mediterranean, (Ep)
- Pontian endemic, ep - Aegean-Pontian, (ewca)
— European-West Central Asian, (h) - Holarctic,
ham - Holatlantic-Mediterranean, (hn) — Holarctic-
Neotropical, (hna) -  Holarctic-Neotropical-
Australian, (hno) - Holarctic-Neotropical-Oriental,
(ho) -Holarctic-Oriental, (hoa) - Holarctic-Oriental-
Australian, (hoes) — Holoeurosiberian, hom (hom)
- Holomediterranean, (hop) - Holopalaearctic, i —
introduced species (immigrants), j — Japanese, K (k)
- Cosmopolitan, Im - Lusitanian-Mediterranean,
m - Mediterranean, (mca) - Mediterranean-
Central Asian, miwp - Mediterranean-Indo-West
Pacific, mrs - Mediterranean-Red Sea, (mwca) —
Mediterranean-West Central Asian, (na) — North
American, nam - North Atlantic-Mediterranean,
namj - North Atlantic-Mediterranean-Japonic, nam-
nz - North Atlantic-Mediterranean-New Zealand,
namswp — North Atlantic-Mediterranean-Southwest
Pacific, neamj — Northeast Atlantic-Mediterranean-
Japonic, (nem) - Northeast Mediterranean, (ne-
mit) — Northeast Mediterranean-Iran-Turanian, nm
(nm) - North Mediterranean, (omca) - Oriental-
Mediterranean-Central Asian, (omcaa) - Oriental-
Mediterranean-Central Asian-Australian, (pat) -
Palearctic- Afrotropical, (pm) — Pontomediterranean

(po)-Palearctic-Oriental,(poa)-Palearctic-Oriental -
Australian, (ptm) - Paleotropical-Mediterranean,
(ptmca) - Paleotropical-Mediterranean-Central
Asian, (ptsp) - Paleotropical-South Palearctic, SK
(sk) - Subcosmopolitan, (sp) — South Palaearctic,
(tp) - Transpalaearctic, (tpo) — Transpalaearctic-
Oriental, (wces) — West and Central Eurosiberian,
(wep) — West and Central Palaearctic, (wcpo) —
West and Central Palaearctic-Oriental, (wes) — West
Eurosiberian, (wesa) — West Eurosiberian-Anatolian,
(wp) — West Palearctic, (wpo) — West Palaearctic-
Oriental, (wppt) — West Palearctic-Paleotropical, ?
— probable category.

Ecological data: a - a-mesosaprobic, a-f -
a-B-mesosaprobic, p — f-mesosaprobic, B - brackish,
bt - benthos, cr — crenobiont, DD - data deficient,
eb - eurybathic, eh - euryhaline, EN - endangered,
ep - epibathic, epp - epipelagic, et — eurythermal,
eu - eurybiont, gw — ground-water, ha - halophilous
or halobiont, is - invasive species, L - freshwater, 1 -
littoral zone, LC - least concern, It — rocks or lithophi-
lous, M - marine, mb - mesobathic, mc - Mytilus
cenosis, p - plankton, pe - pelophilous, ph - algae
overgrowth or phytophilous, po - potamophilous,
pp - pelagic, ps - sand or psammophilous, r - rare,
ro — rocky, s - silt, sep - stenoepibathic, sg - shells
and sand with shells, sl - sublittoral zone (infra- and
circalittoral, subtidal), slc - Cystoseira sublittoral, sp
— supralittoral zone (supratidal), sw - stagnant water,
T - terrestrial, TL - terrestrial forms connected with
water, tx - trogloxene, VU - vulnerable, zc - Zostera
cenosis, %o — limiting freshwater level for marine and
salinity level for the freshwater forms, = — Black Sea
Red Data Book, ¢ - European and IUCN Red List,
+++ — species established for the first time, %o — lim-
iting freshwater level for marine and salinity level for
the freshwater forms.

Results and Discussion

A total of 6 types, 10 classes, 35 orders, 82
families and 157 species have been known from
the Atanasovsko Lake and the surrounding basins
(Table 1). These taxa include 56 species (35.7%)
marine and marine-brackish forms and 101 species
(64.3%) brackish-freshwater, freshwater and terres-
trial forms, connected with water. A small number of
supercosmopolitan forms (6-7 species), inhabitants
of the freshwater, saline and brackish waters and wet
terrestrial habitats are scrutinized to both two cat-
egories. For the first time 23 species (12 marine, 1
brackish and 10 freshwater) are established in this
study. The types Rotifera, Annelida and Arthropoda
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and the classes Eurotatoria, Crustacea and Insecta
have a high species composition (over 20 species).
These groups comprise the main part of the known
taxa. It is supposed that about half of the known spe-
cies of the protected area are established. There are
significant gaps in knowledge of the terrestrial and
parasitic groups. In the south part of the Atanasovsko
Lake the species and quantitative composition of the
communities are poor. Typical for the coastal lakes
fauna is the presence of brackish elements. The ma-
rine brackish species endure water down to 1 %o
salinity and the freshwater forms withstand water
salinization from 1.5 %o to 8 %o. Many euryhaline
sea species also take part in the formation of the
coastal basinss fauna, which could vary from ma-
rine to freshwater, depending on the water salinity
(VaLkANOV, 1935, 1936; DRENSKY, 1947; PETRBOK,
1947; KANEVA-ABADJIEVA, 1957, 1976; ZASCHEV
& ANGELOV, 1959; MIHAILOVA-NEIKOVA, 1961;
KANEVA-ABADJIEVA & MARINOV, 1967; STOYKOV,
1979, 1980; Maputos, 1990).

FORMATION OF THE COASTAL LAKES FAU-
NA is connected with the origin of the Black Sea
basin itself.! Before the last glaciation, a connec-
tion with the Caspian basin arose and Caspian
interglacial immigrants invaded the Black Sea
(MORDUKHAY-BoOLTOVSKOY, 1960; NEVESSKAYA,
1965; STAROBOGATOV, 1970; SHOPOV, 1996). Most
authors accept these species as Caspian relicts. They
are concentrated mainly in the coastal lakes-firths
and the mouths of the Black Sea rivers, inhabit the
freshwater and brackish basins and usually have
Pontian-Caspian or Pontian ranges. According to
MORDUKHAY-BoLTovskoY (1960) the evolution of
the Caspian fauna gave rise to the origin of eurybi-
ontic oligohaline and freshwater forms, which began
to acquire new habitats with their pervasion in Black
Sea. Recent data for the distribution of many relict
taxa contradict their relict nature — especially their
widespread distribution outside the Pontian-Caspian
region. The lack of relict forms (leastways those

which strongly considered relicts) in the Atanasovsko
Lake is probably related to the specific hydrological
regime, the technological processes of salt producing
and its highly variable hyper lagoon character.

Of Pontian species (Black Sea endemics),
Chironomus valkanovi is established - halophilous
Black Sea species and Bulgarian subendemic, known
from the Pomorie Lake and some hyper-saline lakes
in Ukraine.

The marine and marine-brackish species have 4
types of ranges (Table 2) - Cosmopolitan, Atlantic-
Indian, Atlantic-Pacific and Atlantic. The Atlantic
(66.1%) [East- and Northeast Atlantic (23.2%),
Holatlantic and North Atlantic (14.3%) and Tropical
and Subtropical Atlantic (16.1%)] and Cosmopolitan
(23.2%) [mpepumuo Atlantic-Indian-Pacific (16.1%)]
areas that comprise 80% of the species, prevail.
The main portion of the fauna (over 60 %) has an
Atlantic-Mediterranean origin and represents the
impoverished Atlantic-Mediterranean fauna. As this
fauna was becoming impoverished, many stenobi-
otic Lusitanian-Mediterranean species were elimi-
nated, so this category is defined by the eurybiontic
forms, often distributed along the European coast
up to Scotland, North Sea and Scandinavia. Thus an
impression is created of the atlantization of this fau-
na, manifested differently in the various taxonomic
groups, benthic and planktonic forms. Usually the
atlantization is poorly presented in the planktonic
forms. The fauna is composed mainly of widely
distributed eurybiontic taxa, some of them with
cosmopolitan areas, inhabitants of saline, brackish
and fresh waters.

The freshwater-brackish, freshwater and ter-
restrial forms, connected with water, recorded from
the Atanasovsko Lake, are divided into 2 main
groups (Table 3) - species, distributed in Palaearctic
and beyond it and species distributed in Palaearctic
only. The representatives of the first type (52.4%),
which are determinant for the zoogeographical
categorization of the coastal fauna due to the great

! The Upper Miocene Sarmatian Sea (18-30%o, a descendant of Tethys) gave rise to the Pontian Sea-Lake, from which two separate
basins were formed later, the Black Sea and the Caspian Sea. Initially, the Black Sea basin had been inhabited by fauna similar to
the Caspian one [Chaudian Sea (12-14%o) and Paleoeuxinian Sea (6-8%o)]. Then, it had been connected with the Mediterranean
Sea and became saline, so the Mediterranean fauna penetrated into it, whereas the Caspian fauna retreated to the brackish coastal
parts [time of Uzunlar Sea (16%o) and Karangat Sea (22-30%o)]. Later, the connection with the Mediterranean Sea had been
severed, and the brackish basin [the New Euxinian Sea (7%o)] originated, where the Mediterranean fauna disappeared. Recently,
7000-8000 years ago, this basin had been again connected with the Mediterranean Sea and its level increased. The marine fauna
invaded it and the current Black Sea had been formed (MiscHEV & Porov, 1978; SHOPOV, 1993; DIMITROV et al., 1998; EVLOGIEV,
2009; STUDENCKA & JastoNOwsKI, 2011). There is no unanimity about the zoogeographical status of the Black Sea, which is either
considered as independent subregion or is unified with the Mediterranean Sea (and Lusitanean Atlantic subregion): GURYANOVA
(1964), DE LATTIN (1967), GOLIKOV & STAROBOGATOV (1968, 1972), STAROBOGATOV (1970), MORDUKHAY-BOLTOVSKOGO (1972),
GoLikov (1982), NEsis (1982), RiepL (1983), BANARESCU (1990), ABBOTT & DANCE (1991), ELDER & PERNETTA (1991), BRUYNE
(2003), Hooxk (2008), EARLE & GLOVER (2009).
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Table 1. Continued

References

+++

+++

5,31, 38,91, 105, 131, 154, 156,
158

31, 38, 105, 156

5,31,58,91,105,154,156’153:::

-+

Ecological data

M, bt, sep, ps, ps-s

M, bt, sep, ro, m-EN, VU

M, bt, eh-3.9%., eb, ps, ps-s, pe

M, bt, sep, ps, ps-s

M, bt, eh-6-60%o, ep, et, pe, ps-s

“‘M, bt, ep, ps, ps-s, is

Distribution

Im

anamnep, i

clm

clm

Im

cbm, i

Habitats

LI

LI

LI

LI

LI

LI

Localities (stations)

17

17

12, 12a, 16

(1),(2)(3),5,6,7,8,9,10, 11,

(3),7,8,9, 10, 11, 12, 12a, 15, 16

5,17

Taxa

Pectinidae

Flexopecten glaber (Linnaeus, 1758)

Ostreidae

Ostrea edulis Linnaeus, 1758

'VENEROIDA

Cardiidae

Cerastoderma glaucum (Poiret, 1789)

Tellinidae

Tellina tenuis da Costa, 1778

Semelidae

Abra segmentum (Récluz, 1843)

MyoipAa

Myidae

Mya arenaria Linnaeus, 1758

species diversity, prevail. They are connected with
the typical for the sea coasts natural habitats, op-
timum for the development of their representa-
tives and are poorly presented in the interior. The
Cosmopolitan (18.1%), Subcosmopolitan (8.6%)
and Holarctic (7.6%) species are the most numer-
ous. The second type (44.8%) combine Palaearctic
(20.0%), Eurosiberian (9.5%) and Mediterranean
(15.2%) taxa. The Transpalaearctic (6.7%) and
Holomediterranean (7.6%) forms are the most
numerous. The Mediterranean group is better
presented in terrestrial forms and poorly presented
in freshwater species. Endemic species have not
been found. The specific conditions along the coast
do not favor the formation of endemic taxa which
often are newly described forms or rare species with
unclear distribution.

Of the benthic forms, Cerastoderma glau-
cum [density of 3234 ind/m* (maximum - 134376
ind/m?) and biomass of 338.7 g/m? (CVETKOV,
1958)], Ecrobia ventrosa [from 6924-10000 ind/m?
(GECHEVA et al., 2013) to 19800 ind/m? (CVETKOV,
1958)], Abra segmentum and Cyprideis torosa
[77440 ind/m? and biomass 13.9 g/m? (CVETKOV,
1958)] are permanent dominants. Along the coast
of most basins the shells of Cerastoderma glaucum
(Celtic-Lusitanian-Mediterranean species) form
large aggregations (Fig. 2, 3). There is a lack of
the Mediterranean species Gammarus subtypicus
[698-1863 ind/m? (GECHEVA et al, 2013)] and G.
aequicauda [1600 ind/m? (ANDREEV, 1997, 2003;
KovAcHEY, 1993)] in the basins with salinity over
90%o. The species Corophium volutator (Atlantic-
Pacific) is a mass species in all seasons (lacking in
the basins with high salinity) and is one of the most
adapted inhabitants of the saltpans. The marine iso-
pods Idotea balthica (Atlantic-Mediterranean) and
Sphaeroma serratum (Atlantic-Indian-Pacific) are
persistent species but with limited amounts. High
numbers reaches the cosmopolitan Acartia clausi
[130000 ind/m?® (VASSILEV, 1994)].

The shrimps found in the Atanasovsko Lake —
Crangon crangon (established in station 4), Palaemon
elegans and the rare species Palaemon serratus (col-
lected in station 17) are not accepted as permanent
inhabitants. They are related to the coastal marine
communities, rich in macrophytes and probably have
entered the lake with the invading marine waters.
Shells of several marine molluscs species (Bittium
reticulatum, Rissoa splendida, Mpytilaster lineatus,
Mytilus galloprovincialis, Flexopecten glaber, Ostrea
edulis and Mya arenaria) are often found in the canal
(station 17) through which the water enters from the
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Table 2. Zoogeographical characteristic of the marine and marine-brackish fauna of the Atanasovsko Lake
Zoogeographical scheme of the used categories and main taxa Total Benthos | Plankton Marine Brackish
COSMOPOLITANTYPE 13(232) | 8(19.5) 4(174) 11 (224) 3(15.8)
Arctic-Antarctic-Atlantic-Indian-Pacific 4(7.1) 249 2(8.7) 4(82) 1(5.3)
Cosmopolitan 3 2 1 3 1
Arctic-Atlantic-Mediterranean-Indo-Pacific o ] 1
Atlantic-Indian-Pacific 9 16.1) 7017.1) 2(8.7) 8(16.3) 2 (10.5)
Hot- AND EAsT ATLANTIC-IND&{-PACIFIC 8(14.3) 6 (146) 2(8.7) 8(163) 2 (10.5)

Atlantic-Mediterranean-Indo-Pacific 4 3 1 4

Atlantic-Mediterranean-Indo-West Pacific o 1 1 1

Atlantic-Mediterranean-Indo-Southwest Pacific 1 1 1

Atlantic-Mediterranean-Indo-New Zealand 1 o 1 1

Atlantic-Mediterranean-Indo-North Pacific 1 1 1

TROP[(%;[;: AND SUBTROPICAL Ail;&NTIC-INDIAN-PACIFIC:::: 1(1.8) 1(24)

Mediterranean-Indo-West Pacific 1 o 1
ATLANTIC-INDIAN TYPE 2(3.6) 124) 14.3) 24.1)
Attantic-Indian - 26 | ies | 1ey | za

TROPICAL AND SUBTROPICAL ATLANTIC-INDIAN 118 | 14.3) 12.0)

Mediterranean-Red Sea P 1 1

EAST AND NORTHEAST ATLANTIC-INDIAN 1(1.8) 1(24) 12.0)

East Atlantic-Mediterranean-Red Sea 1 1 1
ATLANTIC-PACIFICTYPE 11(19.6) | 5(12.2) 7(30.4) 8(16.3) 6 (31.6)
Arctic-Antarctic-Atlantic-Pacific 2 (3.6) 1(24) 14.3) 12.0) 1(5.3)

Arctic-North Atlantic-Mediterranean-North Pacific P P 1
Arctic-North Atlantic-Mediterranean-Northeast Pacific 1 1 1
Atlantic-Pacific 9 (16.1) 49.7) 6(26.1) 7(12.3) 5(26.3)
Hov- aNp NoRTH ATLANTIC-PACIFIC 1.8 | 143 | 1(5.3)
Atlantic-Mediterranean-North Pacific P | 1
Nortu AtLaNTIC-PACIFIC 2(3.6) 1(24) 14.3) 12.0) 1(5.3)
Northeast Atlantic-Mediterranean-Japonic P P 1
Circumboreal-Mediterranean 1 1 1
NortH AND SouTH ATLANTIC-PACIFIC 2 (3.6) 1(24) 14.3) 2(4.0) 1(5.3)
North Atlantic—Mediterrgp@an—Southwest Pacific 1 1 1
North Atlantic-Mediterranean-New Zealand o 1 1 1
Hov- anp Soutn AtLaNTIC-PACIFIC 354 1(24) 3(13.0 3(6.1) 2 (10.5)
Atlantic-Mediterranean-New Zealand 2 1 2 2 1
Atlantic-Mediterranean-Southwest Pacific P 1 1 1
East aND WEST ATLANTIC-PACIFIC 1(1.8) 1(24) 1(23)
East Atlantic-Mediterranean-Pacific 1 1 1
ATLANTICTYPE 37(66.1) | 26(63.4) 11 (47.8) 27(55.1) 10 (52.6)
Arctic-Antarctic-Atlantic 4(7.1) 24.9) 2(8.7) 3(6.1) 1(5.3)
Arctic-North Atlantic-Mediterranean 2 1 1 2 1
Arctic-Circumeuropean P |
Circumeuropean 1 1 1

Atlantic 7(5?9)7”” | 24(38.5) 9(39.1) 4(489) | 90474
HoLr- axp NORTH ATLANTIC 8 (14.3) 3(73) 5@21.7) 3(6.1) 1(5.3)

Holatlantic-Mediterranean 5 1 4 1

North Atlantic-Mediterranean 2 2 2 1

Boreal Atlantic-Mediterranean 1 1

TROPI(é;[;: AND SUBTROPICAL Ai];;;\:NTIC 9(16.1) 7(171) 2(8.7) 7(143) 3(15.8)

Lusitanian-Mediterranean 9 7 2 7 3

East AND NORTHEAST ATLANTF 777777777 7 (2?2) 77777 11 (26.8) 2(8.7) 11 (22.4) 5(26.3)

East Atlantic-Mediterranean 1 1

Celtic-Lusitanian-Mediterranean-Mauritanian 1

Celtic-Lusitanian-Mediterranean o | 9 11 8 3

Celtic-Pontian-Caspian 1 1 1 1

A TERRANEA-PONTIAN-CASFAN B BT T T 36

Mediterranean 2 2 2

Pontian 1 1 1

Total 56 (35.7) | 41(26.1) 23 (15.1) 49 (31.2) 19 (12.1)
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Table 3. Zoogeographical characteristic of the freshwater-brackish, freshwater and terrestrial fauna

Zoogeographical scheme of the used categories and main taxa

Total

Brackish

Freshwater

Terrestrial

Species distributed in Palaearctic and out of it

55 (52.4)

16 (72.7)

49 (53.8)

18 (35.3)

NORTHERN TYPE

49 (46.7)

15 (68.2)

45 (49.5)

13 (255)

Cosmopglitan

19

8

17

Subcosmopolitan

6

Holarctic-Neotropical-Oriental

Holarctic-Oriental-Australian

Holarctic-Neotropical

Holarctic-Oriental

Palearctic-Oriental-Australian

Palearctic-Afrotropical

Palearctic-Oriental

West Palearctic-Paleotropical

Transpalaearctic-Oriental

West Palearctic-Oriental

Holarctic

SOUTH TYPE

=)
—~

1(4.5)

S
~_~

V]
~_~

Paleotroi):ical-South Palearctic

Paleotropical-Mediterranean-Central Asian

Paleotropical-Mediterranean

0 s = 00 e b e N e e L e e e (O

| YR U AN\ i U I U Y O SO GRS UGS UG I U o)

Wim —miIG A ik im0 ==

Oriental-Mediterranean-Central Asian-Australian

1

1

Species with Palaez}:rctic distribution

47(44.8)

5(22.7)

41 (45.1)

33(64.7)

PALAEARCTIC TYPE

21 (20.0)

19 (20.9)

17(333)

Holopalég:arctic

1

1

1

Transpalaearctic

West and Central Palaearctic

West Palaearctic

Disjunct Palaearctic

Rk R e

Europeqp-Central Asian

7
4
3
2
1

European-West Central Asian

1

EUROSIBERIAN TYPE

.5)

1(4.5)

11 (12.1)

Holoeurosiberian

1

West and Central Eurosiberian

West Eurosiberian-Anatolian

West Eurosiberian

European-Anatolian

o
=)
—lwim o= igimimlwiaiaia

1

—_ W= N

European

3

1

3

1

MEDITERRANEAN TYPE

16 (15.2)

4(18.2)

11 (12.1)

12(235)

Mediterranean-Central Asian

1

1

1

Mediterranean-West Central Asian

Northeast Mediterranean-Iran-Turanian

Central and Southeast European-Iran-Turanian

Holomediterranean

Atlantomediterranean

North Mf:diterranean

[ N e N S e

East Mediterranean

Northeast Mediterranean

Pontomediterranean

1
1
1
8
1
1
1
1
1

Pontian endemic

1

Total

105 (66.9)

22 (14.0)

91 (57.9)

51 (32.3)
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Fig. 2. Heaps of shells of Cerastoderma glaucum along the
shores of the basins

sea. The actinia Actinothoe clavata is also established
in this canal.

Typical for the hyper-saline lakes [such as
Atanasovsko Lake - from 30-60%o to 100-250%o
(IvaNov et al., 1964)] are the halobionts of the genus
Artemia — A. parthenogenetica (South Palaearctic-
Oriental) and Artemia salina (Subcosmopolitan).
In recent years the both species are reported
from the Atanasovsko Lake and Pomorie Lake
(TRIANTAPHYLLIDIS et al., 1998; GEORGIEV &
NikoLov, 2010). Artemia is a problematic genus
with an unclear taxonomic status of the part of
the species. Some authors impugn the existence of
A. parthenogenetica (ABATZOPOULOS et al., 2002;
AsEM et al., 2010). They accept that these are
parthenogenetic populations of different species of
the genus Artemia. These populations (known as
A. parthenogenetica) have been established in other
continents as well. After DNA analysis MuNoz et al.
(2010) bring closer the parthenogenetic Artemia from
the Atanasovsko Lake to Artemia urmiana Glnther,
1899 (endemic from the Urmia Lake in Iran). Usually
A. salina develops in the spring and in early summer
is displaced from A. parthenogenetica. In spring with
the increasing of the water’s temperature (20-22°C)
and salinity (24-26%o), the quantity of Artemia in-
creases (to 300-350 ind/l adults and 800-1000 ind/1
juveniles) and reaches to 1800 ind/l adults and to
3000 ind/1 juvenile forms in summer. It reaches to a
high density — 3400 ind/l water (17 g/l) (ANDREEY,
1997, 2003) which is caused by the abundant phyto-
plankton blooming. Under the salinity of 250-260%o
Artemia maintain life processes (over 170-180%o

Fig. 3. Heaps of shells of Cerastoderma glaucum and Abra
segmntum

they are not propagated) and die under salinity of
340%o (CASPERS, 1952). Artemia is important for the
salt producing due to the control of the phytoplank-
ton’s quantity (obviates the unfavourable effects of
the algae Dunaliella salina Teodoresco, 1905) and
purify the waters in the precrystallizers (Davis, 2000;
GEORGIEV & NIikoLoV, 2010).

ALIEN IMMIGRANTS. Lists of species,
introduced in the Black Sea, have been published
by several authors (CvETkOv & MARINOV, 1986;
Gomoru & ScorLka, 1996; KonsurLov, 1998;
SHADRIN, 2000; ZAITSEV & OZTURK, 2001; GOoMOIU
et al, 2002; MoNCHEvA & KAMBURSKa, 2002;
KAMBURSKA & MONCHEVA, 2003; ZAITSEV et al.,
2004; KoNsUuLOVA & STEFANOVA, 2007; TODOROVA
& MOoNCHEVA, 2013). Thirty-one invertebrate
species are known from the Bulgarian Black Sea
coast, occurring at different times. The presence of
Ficopomatus enigmaticus, Amphibalanus eburneus,
Rapana venosa, Physella acuta, Anadara kagoshi-
mensis and Mya arenaria has been established in the
Atanasovsko Lake (Table 4, Figure 4). The invasive
species Rapana venosa®, Anadara kagoshimensis® and
Mya arenaria* have caused significant changes in the
Black Sea communities (CVETKOV & MARINOV, 1986;
MARINOV, 1990; KoNsuLova & STEFANOVA, 2007;
Toporova & MONCHEVA, 2013). Their populations
have a high density in the Burgas Bay in front of the
Atanasovsko Lake. According to some experts alive
specimens of Rapana venosa are not found in the
lake. The large number of shells in the northeastern
half of the southern part (beside the road) is because
of the birds that carry them (to break the shells).

2 The first specimen of Rapana venosa in the Bulgarian aquatory was found in 1956 in Varna Bay, near Cape Galata (KANEVA-
ABADJIEVA, 1958). Development of this snail in the rocky sublittoral has a substantial impact on Mytilus and Ostrea, and in the sand
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Table 4. Invasive invertebrate animals, established in the Atanasovsko Lake

Taxa Findinggzltghaeris: et DR

"""""" Polychaeta

,,}i,c:o,,l,mmams enigmazicu;(fauvel, 1923 | 1935 Indian Ocean
""""""" Crustacea
Amphibalanus eburneus Gould, 1841 | 1933 North America
""""""" Vollusea
Rapana venosa (Valenciennes, 1846) | 195 Seaof lapan_
Physella acuta (Draparnaiﬁ&, 180) | 1927 North America
”;;Iﬁy;zrzéam kagoshimensis (fékunaga, 196 | 982 Indian Ocean and Paciﬁ;Ocean
”Mj;;arenaria Linnaeus, 1758 777777777777 o713 Circumboreal

In the same part of the southern lake a relatively
high density of Anadara kagoshimensis, which has a
planktonic larval stage and enters with the inflow of
seawater, is observed. This mussel is a eurythermal
and euryhaline species that endures very low oxygen
concentrations in the water due to the presence of
hemoglobin in the haemolimph. Specimens with
maximum dimensions are established. The mussel’s
shells were not found in the reserve but its presence
in this part of the lake can be expected. The shells of
Mya arenaria are established in the reserve (station
5), where the canal ends inside the lake. Probably the

planktonic larvae of this mussel also penetrate with
the invading seawater.

CONSERVATION SIGNIFICANSE. Of the in-
vertebrate species from the Atanasovsko Lake,
Centropages ponticus, Anax imperator and Ostrea
edulis are included in the Black Sea Red Data Book
(Table 5) and belong to the categories endangered
(EN) and vulnerable (VU). There are differences
in the levels of threat of the species in the separate
Black Sea countries (DUMONT et al., 1999). Lestes
viridis, Anax imperator, Sympetrum vulgatum,
Acroloxus lacustris, Planorbis carinatus, Planorbis

sublittoral — on Chamelea gallina. The great eurybiontness, high fecundity and lack of competitors allowed this predator to reach
mass development in the Black Sea and aroused discussion for eventual measures for a struggle with it. In a single trawling, up to
1500 specimens have been caught, and in some regions between Balchik and Kavarna the entire bottom was covered with Rapa
whelks. Very high numbers was observed in Byala, in the region of Cape Cherni Nos (KLissurov, 2008). During the last 20 years,
the snail was gathering for food with all possible means. After conquest of the Black Sea the species penetrated the Aegean, Adriatic
and Mediterranean Seas, Atlantic coast of France, North Sea, East coast of USA, the mouth of the Rio de la Plata River between
Uruguay and Argentina and around New Zealand. The way how the species was transported in the Black Sea is unclear. R. venosa is
an eurythermal and euryhaline species that develops in the coastal zone on solid substrate and sandy and silty bottom at a depth to
30-40 m. The snail withstands temperature changes (from 0 to 30°C), water pollution and reduced oxygen content. There is a huge
fertility (a snail delayed approximately 220000 eggs) which compensates its exploitation by man. It lives about 10 years. There are no
precise data on the population of Rapa on the Bulgarian coast (KoNsuLov & KOoNsULOVA, 1993, 1998; KoNsuLoOV, 1998).

3 The first specimens of Anadara kagoshimensis for the Bulgarian coast were found in 1982 in Varna Bay (MARINOV et al., 1983;
KANEVA-ABADJIEVA & MARINOV, 1984). Much later, a high density of the species has been found in Burgas Bay (up to 400 specimens/
m? and biomass 4280 g/m?). This mussel is a eurythermal and euryhaline species that endures very low oxygen concentrations in the
water due to the presence of hemoglobin in the haemolimph. It has a long life cycle and low coefficient of mortality. In a short time,
A. kagoshimensis became a significant element of psammo- and pelophilous zoocenoses, and started to displace some local species.
Thus the ,,Chamelea gallina” group in front of Balchik, Varna and Burgas transforms into ,,A. kagoshimensis” group. The distribution
of this species in the Bulgarian part of the Black Sea is restricted from Balchik to the south part of Burgas Bay (CVETKOV & MARINOY,
1986; MARINOV, 1990; KONSULOV, 1998).

* Mya arenaria has been first reported for the Bulgarian coast in the Bay of Burgas in 1973 (KANEVA-ABADJIEVA, 1974). The mussel
inhabits the sandy sublittoral and reaches the wash zone. It has a high ecological plasticity and easy endures variations of the salinity
and temperature and oxygen deficiency. It reaches a high density (over 300-400 to 4862 specimens/m?) in the bays in front of
the river mouths. M. arenaria is found along the beaches all over the Bulgarian coast but the greatest number of it occurs in front
of Durankulak and Albena, in the Varna Bay, Varna Lake, at the influx of the Kamchiya River and Burgas Bay (Stoykov, 1983;
CVETKOV & MARINOV, 1986; MARINOV, 1990). Spawning by eggs thrown straight into the water during the summer months (rarely
re-spawning in autumn). From fertilized eggs planktonic larvae develop which 5-6 days after egg hatching convert to mussels. In the
1970s, this mussel is a dominant species in the Romanian coastal zone as 4-5 years after its appearance reaches biomass 16 kg/m? and
numbers more than 8000 ind/m? (Gomo1u & PoruMB, 1969). In many areas of the Black Sea shelf M. arenaria is a dominant species
in new zoocenosis, called her name.
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Table 5. Conservation status of the invertebrate animals of the Atanasovsko Lake

Black Sea Ecological data,
Taxa Red Data European and IUCN Distribution
Book Red List
Centropages ponticus Karavaev, 1895 EN M, p Mediterranean-Red Sea
Lestes viridis (Vander Linden, 1825) L-TL, 1, LC West Palearctic
Anax imperator Leach, 1815 NE, DD, VU L-TL,LC West Palearctic-Paleotropical
Sympetrum vulgatum (Linnaeus, 1758) L-TL, LC European-West Central Asian
Acroloxus lacustris (Linnaeus, 1758) L, bt, ph, sw, LC West Eurosiberian
Planorbis carinatus O. F. Miiller, 1774 L, bt, sw, ph, pe, r, LC West Eurosiberian, ? Holarctic
Planorbis planorbis (Linnaeus, 1758) L, bt, 2%o, sw, ph, pe, LC Holarctic
Planorbarius corneus (Linnaeus, 1758) L, 5%o, sw, po, a-p, LC West and Central Eurosiberian
Physella acuta (Draparnaud, 1805) L, bt, pe, tx, a-p, is, LC Subcosmopolitan, introduced species
Ostrea edulis Linnaeus, 1758 EN, VU M, bt, sep, ro North Atlantic-Mediterranean

planorbis, Planorbarius corneus and Physella acuta
belong to the European and IUCN Red Data Lists,
from the categories endangered (EN), vulnerable
(VU) and least concern (LC). The last category in-
cludes the North American invasive species Physella
acuta, which until recently was considered South
European taxon. A total of 8 rare species have been
established (Palaemon serratus, Lestes viridis, Anax
parthenope, Hemianax ephippiger, Libellula fulva,
Ephydra bivittata, Glenanthe nigripes and Planorbis
carinatus). One Black Sea endemic (Chironomus
valkanovi) has been recorded and relict forms are
not known. The two protected areas (maintained re-
serve and natural monument) are important for the
conservation of these species populations along the
Bulgarian Black Sea coast.
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besrpboHaunuTe )KuBoTHNU (Metazoa: Invertebrata)
Ha ATaHaCOBCKOTO e3epo, bparapus

3ppaBko XYBEHOB, J/Iro6omup KEHIEPOB, VIBan [IAHOYPCKU

(PesromMme)

IIpencraBeHa e posiTa Ha ATaHACOBCKOTO €3epo 3a ChbXpaHsBaHe I Olla3BaHe Ha creluduaHoTo day-
HICTMYHO Pa3sHOOOpasiie, XapaKTePHO 3a XUIIePXa/TMHHNATE e3epa OT ObIrapckoTo yepHoMopue. Pasrinegana
e ayHaTa Ha e3epOTO 1 OKO/IHNTE BOROEMM, aHAMM3UPAHN Ca TAKCOHOMUYHOTO pasHOOOpasue U HAKOU
300reorpadCK ¥ €KOJIOTMYHU 0COOeHOCTM Ha 0e3rpbOHAYHMUTE >KMBOTHMU. TeXHOJIOTMYHUTE HPOLECH
Ha COMORO6ONMBA BIVSIAT Ha XUAPOTOTUYHISA PEXMM Ha €3epPOTO U Ha (ayHUCTUIHOTO MY pasHoobpasne.
EsepHata cyucremMa BKIIOYBA OT C/IAJKOBOIHU JIO XMUIEPXaTMHHM OaceilHy ¢ 6bp3a cMsAHA Ha cpepata. OT
ATaHacOBCKOTO e3epo I IpuUIeXall[iTe My BOJOEMI ca U3BeCTHHU 6 Tuma, 10 kmaca, 35 pa3pena, 82 cemeii-
crBa n 157 Bupa. Tean Takconn BmouBat 56 Bupa (35.7%) Mopcku 1 MOpcko-6pakiaay ¢popmu n 101 Buaa
(64.3%) 6paKMIHO-C/IAKOBOIHY, CTTAJIKOBOJIHM 11 CYX03eMHU (GOPMU, CBBP3aHM € BOfIaTa. 3a IP'bB I'bT IIPU
HACTOAIIOTO M3CTIefiBaHe ca ycTaHoBeHM 23 Bupa (12 mopckuy, 1 6paknden u 10 cnragkoBogHy). Mopcknre
Y MOPCKO-OpaKkMYHNTE BUJOBE MMAT 4 TUIA apeajy — KOCMOIIONUTEH, aT/IaHTO-MHAMIICKY, aT/IaHTO-IIa-
nuduyeH u ammanTndecku. [Ipeobnamasar armantudyeckute (66.1%) u kocmononutaute (23.2%) apeanu,
konto BKmMouBaT 80% ot Buposere. [To-romsamara 9act ot ¢payHara (Hag 60%) MMa aT/IaHTO-MeAUTEPAHCKI
IPOM3XOJ, U NIPeACTaB/IABa OOeHEHA aTIaHTO-MeiuTepaHcKa dayHa. C1afKoBOTHO-OpaKIYHNTe, C/Ia/IKO-
BOJIHUTE VI CYXO3eMHITe BUIOBE, CBBP3aHM C BOJJATa, yCTAHOBEHY B ATAHACOBCKOTO €3€epO0, IMAT 2 OCHOBHI
TUIIA apeas — BUJIOBE, pasnpocTpaHeny B [TajeapKTyKa 1 M3BBH Hes U BUJIOBE, pa3lPOCTPAHEHN CaMo B
[Taneapxruka. [IpeobnagaBaT npencraButenute Ha IbpBys Tua (52.4%). Te ca cBbp3aHy ¢ TUIMYHNTE 32
MOPCKUTE KpaitOpexist MeCTOOOMTaHI, OITYMA/THM 32 Pa3BUTUETO Ha OIpefie/ieHN BIJOBE I Ca 3aCThIIEH
c1abo BbB BBTPELIHOCTTA Ha CTpaHara. Bropuar tun obemunsasa naneapkrudnu (20.0%), eBpocnbupckn
(9.5%) n menutepancku (15.2%) takcoHu. B ATaHacOBCKOTO e€3epo JUIICBAT KACIIUIICKU PETUKTHU, KOETO
BEPOATHO € CBBbP3aHO C'bC CIeVM(PUYHIA XUAPOTOIMYEH PEXXUM, TEXHOTIOTMYHNATE IPOLIECH IIPY TPOU3BOJ-
CTBOTO Ha COJI Vi HETOBYS CY/THO IIPOMEH/INB XMIIepXajIiHeH XxapakTep. OT MOHTUIICKITE BI/OBE € YCTaHO-
BeH Chironomus valkanovi. Ot 6enTocHnTe popmu fomuuantu ca Cerastoderma glaucum (o 134376 exs./
m?), Ecrobia ventrosa (no 19800 ex3./m?), Abra segmentum u Cyprideis torosa (5o 77440 ex3./m?). ITokpait
Operosere Ha 6aceitnute yepynkure Ha C. glaucum obpasysat crpynsanus. Bugwsr Corophium volutator e
MacoB IIpe3 BCUYKY Ce30HU 1 € eVH OT Hajl-afjaTupaHnTe obutaTeny Ha comanuute. [loctosunnu Bujose,
HO C TO-OTPaHMYeHN KOJINYeCTBa, ca Mopckute usonopu Idotea balthica w Sphaeroma serratum. Bucoxa
yycnenoct (mo 130000 exs./m?) moctura u KOCMONOMUTHT Acartia clausi. Tunmmysu 3a ATaHACOBCKOTO €3e-
po ca xanobuonTtute Artemia parthenogenetica u Artemia salina, KouTo FoCTUTaT INTBTHOCT OT 3400 ex3./1
Bofia. Te MMar 3Ha4YeHMe 3a CONOAOOMBA ThIT KaTO MPEYNCTBAT BOANUTE OT GUTOIVIAHKTOH B MPENKPUCTA-
NM3aTopuTe. YCTAaHOBEHO € NPUCHCTBYUE Ha 6 BUAA dyXXfecTpaHHM umurpantu (Ficopomatus enigmaticus,
Amphibalanus eburneus, Rapana venosa, Physella acuta, Anadara kagoshimensis w Mya arenaria). OT 6e3-
rpbOHAYHNTE )KUBOTHY Ha ATaHACOBCKOTO e€3epo 3 BUja ca BKIIOUeH) B YepBeHaTa KHMUTa Ha YepHO MOpe
u 8 Bupa — B eBponericku u [IUCN yepBeHU perucTpu.
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Signs of the bear life activities and their utilization for the
monitoring of the brown bear (Ursus arctos L.) in Bulgaria

Nikolai Spassov, Geko SPIRIDONOYV, Vassil IvANOv, Ludmil ASSENOV

Abstract:

A number of signs of the life activity of the brown bear (Ursus arctos L.) (apart from bear footprints: scats, tree markings,

overturned stones, messed ant-hills and damaged fruit trees) which give the opportunity to detect the presence of the
animal and, in several cases, to identify the different individuals, are analyzed. The identification after the individual
habitus is also discussed. These features could add complementary information to the footprint identification during

the monitoring of the brown bear in Bulgaria.

Key words: Ursus arctos, Bulgaria, bear signs, bear markings

Introduction

The official monitoring of the brown bear (Ursus
arctos L.) in Bulgaria for evaluation of the status of the
species is conducted by several years. This monitoring
is currently based mainly on the identification of the
bear footprints, a method proposed in the project
of the Executive Agency of the Environment (EAE)
“Development of National System of Monitoring of
the Biodiversity and the Protected Areas in Bulgaria”
- PPA03/BG/715 (2004), modified recently by some
of us, and accepted by the Ministry of Environment
and Wathers (MOEW). Several other signs of bear
life activity (ForRMoOzoOV, 1952; ATANASSOV, 1983;
RUKOVSKY, 1984; SPIRIDONOV & MILEVA, 1987;
RAYCHEV, 1989; PUCHKOVSKIY, 1990; SOBANSKIY &
ZAVATZKIY, 1993; Spassov et al., 2000; Spassov, 2007;
ETIENNE & LAUZET, 2009) could help the detection
of the bear presence in the wild or the evaluation of
the age, sex and number of the bears in the studied
territory.

Material and methods

A number of signs of the daily activity, other
than footprints, collected by the authors over the
course of years of field work on the bear status in
Bulgaria in the regions of Central Stara Planina,
Rila, Pirin, Western Rhodopes and Vitosha Mts, (but

also in Eastern Karadeniz Mts., Northern Anatolia,
Turkey, 2015), are analyzed: markings on trees, traces
of the feeding activity of the bear as scats, overturned
stones, messed ant-hills, damaged fruit trees etc. For
the age/sex identification of the scats over 70 shaped
excrements were measured at the thickest part of
their middle portions, using calipers, compasses and
tape measure. The sex and age of individuals was
identified by footprints. To study the status of the
bear in Vitosha mountain 4 camera-traps were used
(set to take 15 sec long videos automatically activated
by motion and with infrared flash for nocturnal
capturing). They were placed for 17 days in the game
feeding places of Vitoshko game husbandry, where
bears are concentrated in the spring.

Scats and feeding behaviour as an indication of
bear presence

Scats. Most often bear traces and scats could be
seen in muddy places along the forest trails, close to
the foraging places for the game in game husband-
ries or near fruit- trees. However, despite the fact
that the size and shape of the excrements could vary
significantly due to obvious reasons, our long term
observations show that the width of the well-formed
excrements guide the defining of the age and sex of
the animal especially in terms of identification of
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the mature adult males. ETIENNE & LAuzEeT (2009)
point out that the width of scats of the European
bear varies between 3 and 7 cm. According to our
observations the scats of the adult males are usually
5/5.5 — 6 cm wide, sometimes even wider (see also:
Spassov et al., 2000), while the scats of the adult
females are most often 4-4.5 cm in width. Measured
excrements of subadult bears in their third year are
usually around 3 to 3.5 cm, and of the cubs - below
this size (example: measured scats of mother and
two years old cub observed in Stara Reka Reserve in
Central Balkan Mountains , which were 4.5 and 2.8
cm in width: SPIRIDONOV & MILEVA, 1987).

Considering the significance of the bear scats
for individual identification, it is should be noted
that the age group and the sex of 52.7% of the bears
detected by us were identified by the size of their
foot prints, but 33.0% of them - by the size of their
excrements. The other signs of bear activity (includ-
ing direct observations) helped identify the presence
of 14.3% of the bear individuals detected by us dur-
ing the field research related to the project of Natura
Consortium for mapping of the habitats in the Natura
2000 zones (2011-2013).

The colour of the scat is related to the food
of the bear and its freshness and the consistency of
the excrements depends on the food which varies
during the different foraging sites and depending
on the seasons. We ascertain considerable seasonal,
vertical and horizontal movements of individuals.
According to our observations (see also: RAYCHEYV,
1988) in the spring, when plant food is limited,
bears feed mainly on grass which they initially
find in the lower free of snow sites and later in
the high mountain pastures. After the end of the
blueberry season, the grass again becomes the main
diet component in the coniferous forests, which
are poorer in feeding resources compared to the
deciduous ones in the autumn. The scats in which
the grass dominates (according to our observations
in the Western Rhodopes) are greenish and become
darker with the time but the traces of grass remain
green inside the excrements for a long time. The
scats after blueberries consumption are dark-violet
to black and become darker with time (in about a
week). Similarly to other carnivores, bear scats after
feeding on meat are black. Usually they contain
ingested hair (Fig. 1). Besides supplying the meat

Fig.1. Excrements of an adult male with hair from wild boar, and grains of corn Rakitovo state Forestry, the Rhodope mountains
(photo: N. Spassov, 2011)
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Fig. 2. A fragment of the scat of an affrayed young bear rich in
indigested oak acorn shells (Karadeniz Mts., North-East Anato-
lia, Turkey, photo: A. Ignatov, 2015)

portion in their diet through scavenging, bears can
hunt actively as well. We have recorded about four
cases of male bears stalking and attacking young
wild boars — from the regions of Trigrad, Smolyan,
Rakitovo and the state forestry of Seliste (Rhodopes).
The fresh scats after feeding on cherry plums or
blackberries are watery and not well-shaped; they
are pale yellow in colour and rich in fruit stones
and very often in skins of the fruits. In late summer
and the beginning of the autumn such scats could
be seen in great number and should be searched
for in close proximity to the territories where
cherry plums are abundant, gorges, meadows in the
lower mountain regions and close to abandoned
agriculture lands. The fresh scats after feeding on
corn from the game supplementary feeding stations
are yellowish; rich in indigested seeds (they become
darker in 1-2 days and frequently are well-shaped).
The scats of oak and beech acorns are well-formed,
reddish-brown to dark brown, rich in indigested
acorn shells (Fig. 2).

Feeding behaviour: Overturned stones, messed
ant-hills, and damaged fruit trees

In search for invertebrates the bear often turns
over big stones. However, not all capsized large
stones observed in the forest are a result of such bear
feeding behaviour. Frequently the field researcher
could be misled by stones turned over by tourists and
foresters or - in the periphery of the road - by cars.
Stones could be capsized by wild boars in search for
food as well (Fig. 3.); when stones are overturned by
bears there are usually several capsized stones, rather
than a single one.

Assessment of the impact of bears on the ant-
hills of four forest ant species has been provided by

ATAaNAssov (1983). The ant-hills could be destroyed
by wild boars or other animals as well, while when
they are accidentally trampled by wild horse or cow
this usually leaves a deep footprint in the ant-hills.
The bear frequently throws away considerable part
of the ant-hill aside (Fig. 4) and could destroy it
almost completely to its base. In a region where the
ant-hills have been dug up by bears, these are usually
not single cases.

When the fruits ripen the fruit trees (especially
cherry plums and plums) they are frequented by
number of bears. The trees that are regularly visited
and picked up by bears often have twisted or broken
branches and traces of claws on the trunks. Branches
twisted and broken by the snow could be mistaken
for traces left by the bears on the fruit trees.

Marking behaviour

Leaving marks on trees represents typical bear
behaviour with multifunctional meaning which
is not completely clarified yet. It seems that the
females and the cubs can also leave marks: however,
such marks are the most typical for the mature
territorial males especially during the breeding
season (RUKOVSKIY, 1984; PUCHKOVSKIY, 1990;
PAJETNOV, 1990; SERYODKIN, PACHKOVSKIY, 2006).
We have established marked trees during the period
1997-1998 in the Central Balkan Mountains - the
Rositsa and in Karlovo State Forestries, as well in the
Dzhendema reserve (in the basin of Tuzha river).
Such were also discovered in Bistrishko Branishte
reserve (Vitosha Mountain). Considerable number of
marks were discovered during the present assessment
period from July 2011 through October 2012 as well
as in 2014 in the Mazalat hunting husbandry, and the
hunting husbandries of Rositsa, Tvurditsa Balkan,
Teteven Balkan (Central Balkan), Rila National Park,
Rila Monastery Forest (Rila Mountain), Slavyanka
Mountain, the hunting husbandry of Adzhilarska
Reka near the village of Kozhari (Western Rhodopes)
(Figs. 5-7). The height of the claw marks found by
us (19 in total) varied from 178 cm (Bistrishko
Branishte) to 240-245 cm in the hunting husbandry
of Mazalat on a spruce near a game feeding site.
The mark is often pealed bark but sometimes only
deep claw traces are left on it. In six of the cases, the
fresh traces coincide for sure with the mating period
(Tvurditsa Mountain and Adzhalarska river- May;
Rila monastery forest — June; Alibotush reserve in
Slavyanka Mountain - in the beginning of July). In
one of these cases a marking left by a male bear by
stamping down the ground with paws was recorded
(leaving large footprints of paws: for examples of
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Fig. 3. Sign of the feeding behaviour of the bear: upturned large stone, The Rilamountains, above Semkovo (photo: N. Spassov, 2012).

such type of marking see PucHkovskil, 1990), while
in two of the cases the presence of female bear was
registered in direct proximity to the markings. In
Central Stara Planina and the Alibotush reserve, we
have established marking by teeth (such behaviour is
known from different parts of the vast bear area, for
example from Altai: SOBANSKIY & ZAVATZKIY, 1993).
In such cases the distance between the marks left by
the canine teeth or the height of the marking could
give an idea for the size of the male bear. In one of
the cases along the Tuzha River tooth marks were
left on a fallen tree in close proximity to an inhabited
den. Marking by teeth from four-legged position -
at a height of about 100 cm (distance between the
marks left by the upper canines approx. ~ 5 cm) was
observed on a tree trunk at the site of Babski rut
in Tuzha (Spassov et al., 2000; Spassov, 2007). In
Rositsa hunting husbandry marking by teeth from
upright position at a height of 170 cm was registered,
while that in Alibotush reserve has been at a height
of 175 cm. The marks were most often near trails
used by both bears and humans. The cases observed
by us were mainly marks on coniferous trees (which
coincides with the data from other authors as well:
PucHkovskry, 1990), and also on impregnated
wooden poles or pillars (for similar cases see also
PAJETNOV (1990). Probably the stronger smell of the
resin of the coniferous trees is an additional stimulus
for the marking male bear. The same could be valid

for the strong odour of the impregnated wooden
poles (for a similar opinion regarding the attracting
role of the strong smells in the marking see also
ETIENNE &LAUZET, 2009). A scratching point was
found also at the base of beech on a forest road in
Slavyanka Mountain. When the bears use the same
tree a number of times they leave traces by rubbing
with their back and head. On a century old spruce
tree used numerous times for scratching, a dense dark
patch was left at a height of about 2 m made by head
rubbing and witnessing the presence of a territorial
male. In similar cases hairs from the animal stuck on
the tree remain.

Other tracks on trees: the case of peeled off
Macedonian pines

Widely distributed specific behaviour of the
bear in our mountains is peeling off the cover of
coniferous trees. In the great majority of the cases
this has been observed on the trunks of Macedonian
pine (Pinus peuce) in Rila and Pirin. In June 1985
in Bayuvi dupki - Dzhindzhiritsa Reserve (Pirin
Mountain) at the edge of the forest, a line of
approximately 20 Macedonian pines with a diameter
of 20-25 cm, were found marked by fresh traces - the
bark scratched by claws and peeled off at a height till
1.30 - 1.70 m. In the abovementioned mountains
a number of Macedonian pines peeled off by bear
were observed by us in 2009-2013: in Rila - above



Signs of the bear life activities and their utilization for the monitoring of the brown bear (Ursus arctos L.) in Bulgaria 77

Fig. 4. Sign of the feeding behaviour of the bear: destroyed ant-hill,
The Rilamountains, above Sitniakovo (photo: V. Ivanov, 2012)

Kamenitsa Hut; above Tchakar Voyvoda Hut; above
Parangalitsa reserve; in Rila Monastery Forest; in
the region of Belmeken Peak (here approximately
15 Macedonian pines were found in August 2012,
peeled off probably several months previously); in
Pirin - below Bezbog Peak; along the road Pirin hut -
Semkovo; in Bayuvi Dupki - Dzhindzhiritsa reserve;
between Aramibunar and Vapata (in this case: 13
peeled off Macedonian pines with marks of different
age — between 2-3 to ~ 10 year old). Unlike the cases
of Rila and Pirin Mountains among the investigated
Macedonian pines in Vitosha Nature Park (below
Goli vrah) and during the intensive field research
in Tsaritchina reserve (Central Balkan Mountains),
peeled off Macedonian pines were not observed. It
seems that the bear peels off other coniferous species
in the places where Macedonian pine doesn't occur.
In Rila and Pirin we have observed only two cases of
other coniferous species peeled off — Scots pine (P
sylvestris) in the area between Arami Bunar and the
village of Kremen and a fir tree (Abies alba) above
Sitnyakovo in Rila Mountain (Fig. 8). The spruce
(Picea excelsa) ranks second in terms of peeled
off trees, but found outside the region of Rila and
Pirin. In July 2011 dozens of peeled off spruces were

Fig. 5. Marking with nails: 240-245 cm height, Mazalat Forestry, The Central Balkan mountains (photo: N. Spassov, 2012)
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Fig. 6. Marking behaviour with canines from upright position, Mazalat Forestry, The Central Balkan mountains
(photo: N. Spassov, 2012)

discovered in Beglika area, Western Rhodopes, on
an area of approximately 100 ha. Five freshly peeled
off Scots pines were found in Izvora site above the
village of Borino (W. Rhodopes).

Very often the trunk is peeled off lower - at
the base of the tree. Attached hairs from the paws
and the head of the animal can be seen. Relatively
young trees (diameter 30-50 cm) are peeled off more
frequently but the cover of very old (century old)
ones could also be peeled off. The same animal can
visit the same region with marked trees for years
(see above). At places, the height of such peeled off
zone reaches from the base of the tree up to 1, even
1.9 m. Sometimes its width can cover most of the
tree in diameter and even the whole bark at the base
of the trunk could be peeled off. In such cases the
trees dry up.

On June 16th above Chakur Voivoda Hut (NP
Rila) a bear peeled off eight Macedonian pines at a
distance of about 1,300 m for one night (Fig.9). In
one of them 75% of the bark at the base of the trunk
was peeled off. The width of the peeled off part was
94 cm at a height of 60 cm. The freshly (several hours

ago) peeled off Macedonian pine has an absolutely
white trunk at the place of the peeled off bark. The
resin has just started to ooze. The pieces of the
peeled off cover are still wet. In a week the peeled
off part of the tree is abundantly covered by flows
of resin. The resin is still white. The dried up resin
on a peeled off trunk a year ago is dark yellow at the
peeled off area. In very old traces of peeling off the
resin eventually disappears with time. The cover is
peeled off by claws. Their traces are visible on the
trunk and in the parts of the peeled off cover poked
by the claws. On the freshly peeled off trunk traces
of the incisors (probably due to licking the resin)
could be seen.

It is not clear if this behaviour has marking
meaning (it is most intensive in the late astronomic
spring which practically coincides with the breeding
season). The highest intensity of the peeling off
(maybe 90% of the cases) is highest in the spring
up to the end of June. In any case, such behaviour
looks like a feeding one in the widest meaning of
the term and we believe it has curative meaning.
It seems that similar behaviour is also recorded
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Fig. 7. A bear marking tree (diameter 50 cm) in Adjilarska reka  Fig. 8. Peeled bark of a pine spruce (Abies alba), Rilamountains,
hunting Forestry, Western Rhodopes. The bark of the base of above Borovets (photo: N. Spassov, 2012)
the tree is erased from regular scrubbing of the bear body made
from position of four legs (photo: N. Spassov)

Fig. 9. Peeled bark of Macedonian pine (Pinuspeuce), 10 hours ago, and about 10 days ago, the Kaiser path, Rila mountains
(photo: N. Spassov, 2012)
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Fig.10. The bear habitus:
a. An adult male
(a photo from a camera-trap.Vitoskohunting
Forestry. Photo V. Ivanov);
b. male ( to the left, 5 years old) and female (4
years old) bears from Bulgaria. Lovech Zoo.
(Photo: H. Mihailov)

in coniferous forest regions in the Carpathian
Mountains, Sweden, Finland, France (the Pyrenees)
and in Spain (Cantabrian Mountains where the
bear attacks, although rarely, chest nuts and willows
as well) (ETIENNE & LAUZET, 2009). According to
these authors the tree resin which is rich in amino
acids and sugars has high feeding value. At the same
time we must point out that local people in Rila and
Pirin believe that coniferous resin, especially that
of the Macedonian pine, is curative. In Pirin area
the resin of Macedonian pine is used for treatment
of stomach problems. Studies show that among
the local tree species the Macedonian pine has the
highest production of resin (STEFANOV, 1934). It is
possible that the bear peels off the cover and licks
the fresh resin looking for some kind of treatment
(against intestinal parasites?).

Bear habitus and using of camera-traps for bear
identification

The observations of bears in the wild and the
analysis of the data obtained through camera-traps
give important information about the sex, age and
the individual characteristics of the animals. A
very specific characteristic of the south European
population which includes the Bulgarian bears
is the occurrence of a large percentage (even
predominance) of bears with contrast colouration
- dark paws and withers and lighter (to golden)
colour of the body which is lightest on the head and
neck (Spassov, 2003). In the north of the European
part of Russia bears with golden neck and head are
about 4% of the population (PAJETNOV, 1990), while
in Bulgaria they are very common and typical for
the population. There is no sexual dimorphism in
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the colouration of the European bears, after some
investigations in the more northern territories of the
continents, but according to our current observations
the lighter (golden, ‘blond’) colouration occurs
more often among the females although this has
not been statistically proven yet. (The influence of
the colouration on the probable hybridization with
individuals from a more northern population that
have darker and monotonous colouration as a whole
has yet to be investigated by genetic tests). In terms
of the analysis of the photo trap videos it should be
taken into consideration that the head of the female
seems more delicate, with a more pointed muzzle; the
head of the adult males (en face) is proportionally
bigger and the muzzle has more angular contours
and is evidently more massive in its anterior part. The
old males standing en face impress by their massive
(almost as wide as high) body (Fig 10). The young
males (comparison made during the same season)
look more long-legged than the adult ones due to the
lesser body mass they accumulate. Young bears (till
their 3th year of life) are often lighter in colouration,
with light end of the hairs (PAJETNOV, 1990).
Camera-trap identification combined with foot
print identification were used by us for evaluating
the bear number in Vitosha mountain. According to
the data from the camera-traps in Vitoshko hunting
husbandry in May 2013, there were at least eight
bears in the area: a territorial male and an oestral

female in mating period (Fig. 11), a female with two
second year cubs, and a female with two cubs from
this year. In this way it was proven that the mature
female individuals were three, and the presence of
one territorial male was confirmed. If we include in
this calculation a young animal from the previous
year (which is registered by footprints but not by the
photo traps) the number of the bears becomes at least
nine. It is very possible that one more animal has
inhabited Bistishko Branishte reserve at that time.
Thus the maximum bear number for the territory
of Vitosha Mountain could be about 10 individuals.
It should be taken into account that some of these
individuals spread their individual territories in the
neighbouring mountains - such as Verila, Plana and
even Lozenska Planina, as well.

The data from the camera-traps as a whole
confirm the data obtained through the tracking of
the footprints and prove that the combined method
could produce reliable data, with an accuracy of up
to ca. 90%, assuming it is applied to a relatively lim-
ited territory. Based on the concrete data obtained
through the present study, the claim (DamIiaNOV et
al., 2008) that the territory is inhabited by eight fe-
male and six male bears (cubs not included) based
on unclear taxation method seems exaggerated.

The territory inhabited by the species covers
the potential habitats of the species of approximate-
ly 24,000 ha, with four breeding individuals, while

Fig. 11. A temporary pair in mating season (17.05.2013). Vitoshko Hunting Forestry, Vitosha mountains
(a photo from a camera-trap, V. Ivanov)
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the bears are rarely seen as in the northern part of
the mountain. The relatively low average density of
the bears in Vitosha- one individual per ca. 3,000
ha (including cubs and keeping in mind their indi-
vidual weight compared to the one of the adults) is
not evenly distributed since the animals avoid (es-
pecially during the day) the areas of the huts and
the vicinity of roads in the northern part of the
Mountain. Mainly during the spring due to the sup-
plementary feeding of the game, bears concentrate
on a smaller territory of approximately 20,000 ha
in Vitoshko hunting husbandry (density of about
2,000 ha per individual, if we take the cubs into
consideration, and approximately 3,000 ha without
them, e.g. — about 2,500 ha per individual). The age
structure is normal for a breeding bear population.

Conclusions

A number of signs of the life activity of the bear (a
part from the bear footprints) as scats, tree markings,
overturned stones, messed ant-hills, and damaged
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Crenure OT >KM3HeHaTa JaeitHOCT Ha meuKata (Ursus arctos L.)
Y IPUIOKEHMETO MM TP TEPEHHMS MOHUTOPIHT Ha BUAA
B bpiarapusa

Huxomait Criacos, ’Keko CrimPugoHOB, Bacun IBAHOB, JIromMun ACEHOB

(Pesrome)

AHanusupaHu ca 3HaYUTeNTeH OpOIt ClelM OT KM3HEHaTa IeHOCT Ha MeyKaTta (OT/IeTHO OT CrTefiuTe
OT CTBIKM) KaTO: €KCKPEMEHTH, Pas3/MIHy MapKUPOBKI BBPXY AbpBeTa, OObPHATY B ThpCeHe HA XpaHa
KaMDbHY, pa3poBEeHU MpaBYHALM U CUYNEeHM KJIOHM Ha IJIOOHM [bpBeTa. Te gaBaT BB3MOXHOCT 3a
yCTaHOBSIBaHe IPUCHCTBMETO HA BUMIA ¥ B peAyIia CIy4ay 3a MACHTUPNULIMpPaHe Ha MHAVBUAUTE 10 HOMT U
BB3pacT. [IUCKyTupaHu ca 1 Oene3nTte MO KOUTO VMHAMBUAUTE MOTaT ja ObAAT UAeHTUPULIMPAHN CLIOPET
BBHIIHVA BUJ. Bcuukim Tesu Gere3y MoraT ia HOI'bTHAT 3HAUNTETHO MHPOPMALMATA, TOTTyYeHa OT aHa/IN3a
Ha ClIeiuTe OT CTBIKYU IIPU MOHUTMPAHETO HA MedKaTa B bbarapus.
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Enna HoBa 00001IaBaIa KHNra 3a
nemepHara ¢payHa Ha bparapusa

Petar Beron

Cave Fauna or

Mgaf ia Huxomain CumoB

BERON P. 2015. Cave Fauna of Bulgaria. East-West Publishing, Sofia, 434 p.

B poplieTe Ha YMTaTeNNTe € eHA OTAABHA YaKaHa KHUTa. B pamku-
Te Ha 434 cTpaHuuy ca 06001IeHN JaHHUTE OT 3allOYHANINTE Ipenn 136
TOIVHM IIPOYYBaHV Ha ObIIrapcKuTe neuepu. MoHorpaduaATa e 10rmy-
HO CTIE[ICTBME OT CepUATa MPeAXO0X/ally A IIy6IMKaluy Ha aBTopa IIpes3
BTOpaTa monoBuHa Ha XX Bek (GUEORGUIEV & BERON, 1962 - Ann. de
Spéléologie; 17 (2-3): 285-441; BERON & GUEORGUIEY, 1967 - V13B. 30051
MHCT. MY3., 24: 151-210; BERON, 1972 - Int. ]. Speleol., 4: 285-349; BERON,
1994 - Tranteeva, Sofia, 1: 1-137). ITo-romsmara 4acT OT CbBPEMEHHUTE
OVOCIIEIeO/IOTMHY U3CTIEABAHYSI Y HAC IPOTUYAT IIOf, PHKOBOACTBOTO
mm ¢ fieitHoTo yyacTue Ha [1. bepon. MoHorpaduaATa cbIbpska B I'bpBaTa CU 9acT II'bJIeH CIMCBK Ha CpelialTe ce B
Ob/IrapcKmTe Melepy XXMBOTHM 1 BKIIOYBA 866 BI/a U IOABIAA, KaTo 153 Buja ce CboOIIaBaT TYK 3a IbPBI II'BT. AKO
K'DM TO3U CIUCDHK IPUOABUM JAHHUTE 32 HECIIOMEHATITE HEOIIPefielieH! O BUJ| TAKCOHU, OPOAT UM OM HafXBbP/INII
1050. 3a 836 mpoyyueHy B 6GMOCIIETEOIOTMYHO OTHOLIIEH e IIelepy oT 061110 Hax, 6000 nsBecTHM B Bpirapus e mpexcra-
BeHa MH}opMars 3a TexHUTe obuTaTeny, kato 3a 189 T4 e myb1MKyBaHa 3a I'bPBM ITBT TYK. B ABe mocenoBarentu
IJIaBU Ce Pa3IIeX/aT IPOUSXOBT M 300Te0rpaCKUAT XapaKTep Ha ObIrapckara reliepHa ¢ayHa 1 ce IpaBy CpaBHe-
HIe CbC ChCEIHY TepuTOpuM Ha BankaHckus nmomyocTpos. KbM ToBa MOXkeM fla TpubaByM ¥ II'bIHaTa 6ubmmorpadus,
chprKala 584 3armaBus 3a 6barapckara IneiepHa ¢ayHa, M ygadHo HofOpaHuTe 3arlaBys 3a NellepHara ¢ayHa Ha
6nuskuTe 6ankaHCKy cTpany. KHurara e mwirocTpypaHa ¢ KapTi, II0Ka3Ballyl paspoCTPaHEHIeTO Ha TPOITIOOMOHTI 1
CTUTOGMOHTY OT Pas/IMIHM TAKCOHOMWYHY TPYIIV )XMBOTHI, KAKTO ¥ C PUCYHKM VIV CHYMKI Ha OT/{e/THY TEXHU IIPef-
crasurenu. Ha otjeHa kapra ca MOKasaHu [O-BaXXHUTE B GMOCIIETIE0/IOTYHO OTHOIIEHNE KaPCTOBMU PAilOHM y HAC 1
B HEIIOCpefcTBeHa 61m30cT o Hammte rpannny. OCBeH BCUYKO Ka3aHO JOTYK MOHOrpadmsiTa Ha f-p Bepon cpabpxa
¥ KpaTKa UCTOPYS Ha 6MOCIIeNIe0OTMYHITe U3CIeABAHMS, KAaKTO 1 Tabnuia Ha 6posi BUAOBE 110 CUCTEMATUIHU TPY-
I C OTAenHa rpada, BKIKYBala Oposi Ha CTUTOOMOHTHTE U TPOITIOOMOHTUTE 32 BCsAKA OT TsX. OO0 CyXo3eMHMTe
TPOITIOOMOHTH, U3BECTHY OT ObIrapcKuTe meepy, ca 130 BuAa, a CTUrOOMOHTHTE — 72, KOeTO HapeXXa CTpaHaTa Hi
B €[JHO OT Ye/THUTe MeCTa B CIMCHKA Ha CTPAHNTE B CBeTa C Halt-6oraTa 1 pasHooOpasHa moj3eMHa QayHa.

OrpomHara mo o6em nmHpopManmusa, obpaboTeHa 1 BKIOUEHA B KHUIATa, € Hall-BepOATHATa IPUUMHA 32 JI0-
IYCKaHeTO Ha HAKOYM HETOYHOCTM M NPOIYCKU. B cucTeMaTMyHMA CHMCBK BUJOBETE Ca NPECTaBeHN C BalIUHNUTE
CM B MOMEHTa Ha3BaHMsA, JOKaTO BbB BTOPATa YacT, KbAETO BCAKA Iellepa ce pasMIexkya OTHAEMHO, ChIUTe TAKCOHN
ca ¢ HasBaHus, kouto ca cuHonuMu (Delaya u Haplotaxis, Cyphophthalmus n Tranteeva). Haxou BumoBe ca mocode-
HYI B HaXOMMIIA, KbIeTo Te He ce cpewat (Palliduphantes istrianus Kulczynski — nemepa Jlyxiara), Zokaro 3a gpyru
(Balkanopetalum graecum Stoev & Enghoff) B mpuntoxeHnTe kapTi He ca fafieHM HaXOAMIIA OT CIMCDKA, @ CAMO TaKM-
Ba, KOMTO Ca 3BBH ChBPEMEHHNMTE IpaHniy Ha boarapust. [TpomycHaTy ca HAKOM BaXHY ITyOImKanuy 3a Mofi3eMHaTa
u memiepHa ¢ayHa Ha OTAenHM KapcToBy paiionn (LANGOUROV et al., 2014 - Proc. Balkan Speleological Conference
“Sofia2014”, pp. 66-76, 3a Burorma 1 BocHelK1st KaPCTOB PErMOH), KAKTO ¥ 3a HAKOU IPYIN, 32 KOUTO MMa HOII'BII-
HUTETHY JaHHY 3a CPEIAHEeTO Ha TEeXHY MPefCTaBUTEeIN B Ileliepy — HonyTBbpRokpun Hacekomu (Cimex dissimilis
Horv. - JeBerauikara nemepa Lv 37), 6ppmbapu (Bryaxix rodopensis Karaman - nemepa Jlenennua Pz 1), MHOTOHOX-
ku (Cylindroiulus horvathi Verh. — muncsa B cnucpka) u oxmosu (Belgrandiella delevae Georgiev & Gloer — Jlenenuka
Vr 17, B. petrovi Georgiev — nemepa Uyuypa Gb 15). ExHo oT npenno>xeHnTe B TEKCTa Ha3BaHMsI Ha TAKCOH OT BUJ[OBa-
Ta rpyIma nmpaktudeckyu e nomen nudum - Neobisium (Ommatoblothrus) sp. [snezhankae in prep.]. Hsxou ot newepure
ca c HoMepals Bede M3II0I3BaHa B mpepuinHuTe Kartanosu (Rs 4 Zorovitsa u Rs 4 Propastta (BERON, 1972); Si 1 Okart
u Si 1 Golemata pestera (GUEORGUIEV & BERON, 1962)). B 6ubnuorpagusra 3a HAKou paboTu e IIOCOYeH CaMo aBTOP
6e3 3arnmaBue — Porov V1. 1976, Popov VL. 1977, Ruzicka, KARAMAN I. 20, ONAC & COCEAN (1996).

Bes comuenne kuurara Ha I1. BepoH e ocHOBa 3a OII03HaBaHe Ha Tas3y M3K/IIOYNTETHO BaXKHA U YsI3BMMa 9aCT OT
6uopasHo6pasmeTo. Tst HY IIpeACTaBs B CMHTE3MPAH BUJ BCUYKY HOCTBIIHY CBeeHN 3a TelepHaTa payHa B Barapus
U IIje TIPefiCTaB/IsIBA MHTEPeC He CaMO 3a Hay4YHaTa OOLIHOCT y HAC U B 4Y>KOMHA, a U 3a BCEKM, KOITO MPOSIBSIBA MHTE-
pec KbM M3C/IeBAaHETO Ha MOfi3eMHIUTe MecToobOuTanms. He Ha OC/IETHO MsICTO T4 1Ije CIIOMOTHE 32 OIIa3BaHETO Ha
HelepuTe U 3a B3eMaHe Ha BKHY IPMPOJO3AIITHI PeLlIleHNs 32 OTASIHN [Ofi3eMHI 00eKTu. Bparapckure creneo-
71031 1 TIELePHSLM C MHTepeC OYaKBaT U CIeABaly Mof00H MOHOTpaduy 3a CbCcefHY Ha Bbrapus Teputopui.
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U3 ucropusara Ha IIpupogonayuynns mysen B Ckonue npe3s
1941-1944 1.

Ilerspp BEPOH

A6cTpakT:

The article contains so far unknown documents concerning the history of the Natural History Museum in Skopje,

when this Museum was a branch of the Natural History Museum in Sofia (1941-1944).

Key words: Natural History Museum, Skopje, History

Korarto Ckomnue e 0cBOOOfIeH 11 ITonazia nof 0'b1-
rapcko ympasnenue (1941 r.), IIpupogoHaydHUAT
My3eil cTaBa K/IOH Ha EcTecTBeHOMCTOpMYecKus
myseit B Codus. Ilo pymmre Ha akaz. VBan Bypem
(xasanm Ha IL.B.), Toit mpemmoxun Ha a-p CTaHKO
KapamaH fa ocTaHe JUpeKTOp, HO TOI OTKAa3as, Thil
KaTo ce CbMHABAJ, Ye OBIrapCcKOTO NMPUCHCTBYE B
Ckomme Ime € MHOTO IPORB/DKUTENHO. ToraBa m-p
bypemr HasHaumm Ha Tasu AIBXHOCT A-p KpbcTio
Tynemkos, KOITO e PBKOBOAMI My3es o 1944 r.
To3u yeTpuroauIIeH nepuoy, € U3LAI0 MPecKodeH
or odunuanHara ucropua Ha IlpupomoHayuHMA
Mmyseli B Ckomnue.

B apxuBure Ha HanmonamHua npupogoHaydYeH
myseit B Cous HamepuxMe (c TOMOIITA HA OT/INY-
Hata 6ubnmorekapka JIumu Bopucosa) mamka cbe
CTapaTeTHO NOAPeleHN JOKYMEHTU 3a TO3M IIepHU-
Off M cMsATaMe, Ye He e M3JIMIIHO fla ce MyOIMKyBaT
qacT oT TAX. JKajko e camo, 4e He yCIIAXMe Ja pas-
nyTaMe 1o-nofpobHo camusa A-p Tyrmemkos, Koii-
TO NMO4YMHa Ipe3 1976 ropmua, KakTo U I-p bypem
(1885-1980).

IIpeBpplaneTo Ha OCHOBaHMA Ipe3 1927 T. oT
Cranko Kapamas IIpupopnonayden my3seit B Ckomnue
B KIOH Ha coduitckusa llapcku Myseit 3amousa ¢
e[JHa 3aII0BeJl HA MUHUCTBP NpefceiaTe/s M MUHIC-
Tpp Ha HapopgHoTo mpocsemenne npod. borman
®unos. Eto s (dur. 1):

3a ypegHMK Ha HOBMA K/IOH Ha lJapckute npu-
PONOHAYYH!U MHCTUTYTY € Ha3Ha4eH aCHCTEHTHT 110
e"Tomornorus f-p Kpbctio Tynemkos. Ilpenn ToBa

i-p Tynerkos e 611 KOMaHAVPOBAH C LieJI Jia Ce OIa-
31 My3eaT. ETo n camute 3anosefyu Ha J-p bypemn
(®ur. 2, Dur. 3):

Ha myses e npegocraBeHa HoBa crpaga. Ha 6
aBryct 1941 r. Komucusa pasriexja u yTBbpXKJaBa
uckaHeto oT 4.8.1941 r. Ha fi-p Tynemkos 3a HOBa
Crpajia CbC CIegHUA

IIpoTokon

IHec, Ha 6 aBrycT 1941 1, B Tp. Ckormne, KOMU-
cuATa HpefByujieHa B Wi. 17 oT 3aKoHa 3a bpKaB-
HUTE VIMOTH, B CbCTAB...., C€ 3aHIMA C MICKAHETO Ha
IIpupomonay4ynus myseit B rp. Cxormne ¢ mucmo 4 ot
1.VIIL. 1941 r. ;a My 6bie OTCTBIICHA Abp>KaBHATa
crpapa B rp. Ckonue, yi1. Kuas Kupun 9 - 11 (6usra
ymnia Knesa ApceHa, cpluys HoMmep), 6uBIIa co6-
CTBEHOCT Ha “TIeHCMOHHOTO CApy)KeHMe Ha YMHOB-
HULIJMTE IPU YaCTHUTE HPENUPUATUA , KOETO CBIIO
e IIpecTaHa/Io Ja ChIECTBYBA, 32 Jja My IOCTY>X! 32
HYXXJNTe Ha My3esl.

Kommceusara, kato B3e mpensuj o06CTOS-
tencrBoro: 1. Ye cera Ilpmpomonayunusa myseii,
KOUTO cbC 3amnoBen 1619 or 24.VIII.1941 1. ot
MuHNCTepCTBOTO HAa HAPOJHATA IIPOCBETA Ce IpH-
yucnsaBa KbM IIpupopoHaydyHUTE MHCTUTYTM Ha
Heroso Benuvectso Laps — x1oH B rpap Cxomnne,
ce IIOMeIljaBa B eJHO YACTHO, TACHO, IIOYIasHTOBO
M CbBCEM HeyloOHO 3a Iie/Ta 3[aHue, 3a KOeTo ce
II7Iallla MeceyeH HaeM oT okosno 5500 n1B.; 2. Ue nopa-
IM To/iIMaTa Hay4yHa ¥ KyITYpHa poJis, KOATO TO3U
MHCTUTYT, KaTo KJIOH oT IIpuponoHayuyHuTe MHCTH-
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Tyt Ha H.B. Ilaps, me uma ga usurpae B Cxomnue u
Makegonus 13001110, KaTo ce pa3Bye B e1H UCTUH-
CKU LIEHTDHP 3a NIPOYYBAHETO Ha LSUIOCTHOTO IIPHU-
pona Ha MakefoHM; 3. 4e IOCOYEHOTO Y TIOUCKAHO
3a HY)XX[UTe Ha My3es 3/laHUe IIPUTEKABA BCUYKU
HeoOXOAVIMI KayecTBa U YC/IOBUA 3a A 3afI0BOJIM
Hy>Xute Ha [IprponoHayynmsa Myseii 1 fja TapaHTH-
pa pasBUTHETO MY B O'bjelle, IOHEXe € JOCTATBYHO
HIMPOKO ChC 3acTpoeHara cu mowy oT 320 KB.M. 1
BJICOYVHA 3 eTa)Ka ¥ MapTep, OTYACTY M3IOI3YBAH 32
MarasyHMU, IMa MacuBHa >Kelle300eTOHHa KOHCTPYK-
IV, IEeHTPATHO OTOIUIeHNe, yIOOHa 32 Pa3BUTUETO
Ha COMpPKUTe CHCTeMa OT CTay, JIECHO IPUTORUMMU
3a 1abopaTopuy 1 HaYYHU KaOMHETH ITOMeIeHN U
Ip., peln jja Ofo6pYU OTIYCKaHEeTO Ha CIOMEHaTara
crpafia 3a nomelieHue Ha IIpupogoHayynusa mysei
B rp. CKoIlie 1 M3Ka3Ba MHEHNe HACTOAIMS IIPOTO-
KOJI ia 6'bjie ooOpeH.

HacroAmmua npoToKon ce Hampasyu B TPU €fi-
HOOOpasHN eK3eMIULAPY, KOUTO Ce IpPEeACTaBAT B
MuHncrepcTBoTO Ha 3eMnefenuero. OTaeneHne 3a
Ibp>KaBHUTE IMOTH.

Komucnsa: AreHT 1o gbp>XaBHUTE MMOTH
[envo H. Mocudos
ITomomHuk kmeT JKepHOBCKI
ITpencTaBuTeny Ha JaHbYHUTE BAACTU U HA
OOIIMHCKAaTa TEXHUYECKA BIACT
IIpencrasuren Ha IIpupongoHayYHua Myseit
n-p Kpbetio Tynenikos

IIpoTOKOMBT HOCHM OIle HAKOJIKO IOAINCa
Ha ITBKHOCTHY JIMIIA ¥ € YTBDbPAEH OT MUHNCTD-
pa Ha ,3eMJIefleINeTO U Ibp>KaBHUTE MMOTH  VIB.
Teoprues.

Eto npoTokosna 3a nnpueMaHeTO Ha Crpajara:

IIpoTokon

IOHuec, 20.VIIIL. 1941 r., cbrimacHo 3amoBenTa Ne
308/20.VII.1941 Ha I'-na O6mactHua Jupextop ,
KOMICHSITA B CHCTAB... C€ CbOpaA M OTBOPU IbPXKaB-
HaTa Crpajia, HaxopsAma ce Ha ymuna Kuas Kupun
Ne 9 u 11, 6mBma cob6ctBeHocT Ha “IleHCMOHHO
CApPY>XeHMe Ha YMHOBHUIIMTE IIPU YACTHUTE IIpef-
npuatusa’ B OuBmata IOrocnmaBusi, oTcThIEHa OT
MMHUCTEPCTBOTO Ha 3eMJIETENINETO U [IbPXKABHUTE
umotu Ha Ilpupopgonayunus myseit B rp. Ckommue.

Komucusita KoHCTaTMpa, Y€ BCUYKUTE CTal B
30aHMETO ca MPasHi, C USK/TI0YEHe Ha JBaTa Mara-
3JHa B ITapTepa, KOUTO Ca BpeMEHHO HaeTy OT YacT-
HU QUpPMH, U €IHO MAJIKO ITOMeIleHNe OT 3 MajIKu
CTaM4Ky CBIO B IapTepa, CAYXKAILIM 3a JIeKapCKu

KabuHeT. B HuKOe OT moMelleHMATa Ha 3[JAHUETO
He ca M30CTaHaIM KaKBUTO U f1a OM/I0 MHBEHTapHU
BeIl YU TTOKbLIVHA.

HacrammAr mpoTokon ce HapaBy B 3 efHO-
06pasHM eK3eMIULAPY, [0 eVH OT KOUTO Ce JjaBa Ha
BCSIKO OT NPECTaBEHUTE B KOMUCKATA YUPEXK/CHUA.

Kommcns:
YUMHOBHUK 1O AbPX. uMoTH ITenyo Vocudos
ITom. Cekp. O61. Iupexmus [eopru
IIepenunros
Ypenn. Ha IIpupoponayynus myseii I-p Kp.
Tynemxos
Ckomnne, 20.VIII.1941 1.

KakTo nu4m oOT [OKyMeHTauuATa, CTapOTO
aanue Ha yi. Llapuia VMoana 80 e 61mo HamycHaTo
Ha 1.IX.1941 r. ciep; peMOHTa Ha HOBOIIPU00OUTOTO
3manue. 3amaseHu ca u 29 ¢ororpadun, oT KOUTO
7YY KaK ca M3MIeXKAANN 3[aHMATA Y eKCIIO3ULINA-
Ta Ha My3es, KaKTO 1 IIJIAHOBE Ha CTapOTO 3/laHNe Ha
yn. Lapura Moana 80.

JHTepecHO e fa ce 3Hae KoM Xopa ca paboTn-
mu B Myses 1o ToBa BpeMe. Hakon nmeHa morar za
ObaT BB3CTAHOBEHM IO aKypaTHO BOJEHUTE ,,Ol-
pasparenHu” (¢puHaHCOBU) HOKyMeHTH. OCBEH A-p
Tynemxos, crmopen BeZOMOCTTa 3a 3aIIaTUTE OT
1942 1., B My3es ca paborunu [eopru CTosiHOB (IIOM.
npenaparop) u Kupun boroes (mabopant). VMimano e
Y 9MCTAYKA.

I-p Kpbcrio Tynemkos e pofeH Ha 24 cem-
temBpu 1901 . B ceramHoTo ceno KaiiHapmxa,
Cumnctpencko. IIpnHata My 6morpadus e momec-
TeHa B KHMrara Ha lonmemaHcku u Boxkkos (1997)
»benexxuTtn 6parapcku 300mo3u‘. Toit e usnpaTeH B
Ckomye IbpBO KaTO MOOVIN3UPAH, BB3/I0OXEHO MY
e 6o Ja 3amas3y Myses oT pasrpabBaHe. ITo-kbcHO
e HasHaueH 3a YpeJHMK Ha My3es, oborarsBa ro C
HOBY KOJIEKIIVIM ¥I C'h3[jaBa OT/e/NN 10 OOTaHVKA U
reosorus. Toit JONpMHACSA MHOTO M 3a IpeMecTBa-
HeTO Ha My3esl B HOBaTa Crpaja.

Teopru CrostnoB eoprues ot SIm6on e Ha3Ha-
veH Ha 28 1oun 1941 r. o 1 deBpyapm 1942 r. Tol1 €
6un mabopant kpM My3est B Ckome, a ciefi ToBa (1o
15 okToMBpH 1944 1.) — mOM. IpenapaTop.

Kupun Jumutpos boroes, pomen nHa 10
ounl1917 r., n >xuten Ha Ckomme, e Ha3HaueH 3a
mabopaHT B Myses B Ckomme oT 1.2.1942 r. ¢ 2020
7B oCHOBHa 3aruiarta. IIpegu ToBa e 611 Ha cbIaTa
cny>x6a B Mysesi ot 1 'oun 1937 1. Ot 1 aBrycr 1943 1.
3aIrIaTaTa My ce nmosuinasa Ha 3200 neBa.

®ororpadpun (dur. 4-8)
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NpenHcs.

HHHHCTE2C0TEO HA HAPOLMOTO N2sCBERLEHHE

OpHrHHAN®TS HE NOANEWH HE oOTeploREHe.
MpenacesTs He e ofrepdoBAHS CBTAACHO
NDHLOKEHHe KIM® 48.32,T.2,rp.XIV,n.2,
G/epa"0"ors 3RKOHA C8 PeDOOBHA HAAODS,

IANOBELD
W 1519

3enopeABeMt DOCAOTANECKEHA oTRBAS ApH chnacTHHA
Hyaed 5% CromHe M 300NOTHYECHATA CpaldHa B% CHONHE
Le o8 OPHYMOMATS RBME [anckuTh HAYYHH HHCGTHTYTH,&
[sprosxunr myoefd L8 ce opHuHcad E3xs OOARCTHHA nysef
BI CEDHA PPEAS.

CosHA,24.pEHA 1941,p,

HEpHoTRD:-NDEOCefaTenD,
Wusnerees Ha Heacommoro npocsimenue:/n./B.funcowns

BBPHO,
3a [baoponiuTess Ha oTgbneHuero aa
BHCEE OODABOBANHE H HADOLHE XyATypa:/n/ApHayioma

BRPHO,
ldpextops Ha LassfPPh HATUHH KHOTHTJTH:

A —
e ; :D 'E/;}/ __J__L-c.-‘.,p/:—.j

@‘y“m’ 28, Daudl 1941.rog,
AHPEKLIHA

mlm:m!nm il
[ENTOMAIAFNSECHA CTLANEN ¥ FAGRSITERL
HA HETDBD BEMWSECTBO WAPA

CODMM-ABOFELL

o

AANCBENLS

2. A1

KONBHIHDOBANS 0TS 20.PRMA 1941.00A. 4CHOTEXTA ODH
HauukTd wHeTHTyTA ma Yeroso Benavectso Oapa a-p3» HPECTD
IFNEGEDBD oe ypenxuxs xe [pApOROMEyIRHA ®yded B3 rp.Croaxe,
NPEYMEACHS B JamoBbRE B 1619/24.VI.04l.r.ua HdamicTepeTsoTo

HAa HAPORHOTO NpOcEBZeuMe KNI LAPCEKHATD HAFUKE AHCTHTYTH,

~ FARPEETOPS ms

: i 4
SURTY AmETATyTE Ha H.B.lape: Vo)

O®ur. 1. 3anosen Ha b. ®unos

Noenues.

HuTexpanTcTBO Mz NMBanMaTa lucTa Ha H

HeotSranfopano no 4n.32,ro.XIV,T.4
OT% JaXOoMA DA F‘QPOOBHR HAanors,

3ANOBELDB B 16.

Cojpan ,2.peppyapuit 1942, ron.

NMpesaswavasa ce 0T 1l.peBoyapHil T.r.JlOCelANHHA
ACHCTENT® MO EHT. MONODHA ApPH H&T{‘JHHT‘; HHCTHTJTH Xa
H.B.llapa - J-op® KBPBCTM T}ﬁEﬂKGBb, aa ypeauuxs na Cxon-
CEHA NOApoROMAYYeHs Mysel npd HayundTh UMCTHTTH Ha
H.B.Lapa, ¢3 5,330 /neTs XHAAOH TpHeTa Tougecers/ nesa

MEBCEeYHA SANNaTA.

Hueengants:/n./A.PA3CyRAHOBS

BRono,npn LapchoTe AHTEHAAHCTBO
Cexperapb:/n./H.HdToss

Bipwo,npu llajew

@ur. 3. 3anosen Ha A-p bypem

BeposATHO MHOTO OT Te3M €KCIIOHATH Ca YHM-
I[O)KEHN TI0 BpEMe Ha 3€METPECEHMeTO Ha 26 0Iu
1963 r., KOeTOo paspyliy 3TaHKETO Ha My3€s Ha y/Iu-
11a Opue Hukomnos 2.

@ur. 2. 3anosex Ha A-p bypemr

@ur. 4. CrpapaTa Ha my3ses B Ckonme

B moxymeHTanmsATa ca 3amaseHy U MOAPOOHM
IOKYMeHTH 3a 6ro/pkeTa Ha IIpuponoHayuHus My-
3el B Ckomue 3a TO31 IEpUO],.

Ero kakBo Hampasuxa 3a Ilpupoponayynmsa
myseit B Ckomne 6barapute ot Codust mpes Te>XKu-
Te BOEHHM rofiuHu. Bce mak, He € JIOLIO KOJETUTe OT
Myseda B Ckomue fja BK/IIOYAT TO3YU IEPUOJ, B UICTOPU-
ATa Ha My3esd CI, 2 He []a IO I'bp>KaT KaTo IIpa3HUHa.
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@ur. 5-8. EXCIIOHATH OT CTapaTa eKCIO3MINA
Ha My3ses B Ckomnue
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On the history of the Natural History Museum in Skopje in
1941-1944

Petar BERON

(Summary)

The rich and interesting Natural History Museum in Skopje (Rep. Macedonia) was founded in 1927 by
Stanko Karaman. Since 1941, after the liberation of Skopje, it became a branch of the Royal Natural History
Museum in Sofia. Dr Krastyu Tuleshkov was appointed curator of this branch and, until the end of 1944,
contributed to the preservation and enlarging of the museum. He organized the transfer of the museum into
a new and better building, introduced botanical and geological sections and, in the difficult war conditions,
contributed with new collections to the exhibition and the scientific fund of the Skopje branch. In the actual
history of the Natural History Museum of Republic of Macedonia this period is not elucidated, that is why
we decided to fill this gap in the history of the institution, using the well preserved documentation housed
in the archive of the National Museum of Natural History in Sofia. This documentation contains photos and
the original papers for the transfer and organization of the Skopje Museum in 1941 - 1944. We feel that the
anti-Bulgarian politics of the official Macedonian authorities should not lead to corrupting history. It is good
to know how the short Bulgarian presence in Skopje in the war period contributed to preserving and enhanc-
ing a rich and interesting museum, center of studies of Macedonian nature.
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In Memoriam

Professor Blagoy Gruev, D. Sc. (1936-2015)

On February 15th 2015, one of the most prominent Bulgarian taxomo-
mists and zoogeographers — Professor Emeritus Blagoy Gruev passed away.
Born in Plovdiv on 24.04. 1936, he graduated in the University of Plovdiv, be-
came Assistant in the Zoology of Invertebrates (1966), and later Associated
Professor (1979) and Professor (1989), Dean of Biological Faculty of Plovdiv
University (1993 - 1999). Becoming gradually one of the best specialists in
the large family Chrysomelidae (Coleoptera) in Europe, B. Gruev defended
theses as Doctor in Biology (1971) and Doctor in Sciences (1987), the latter
on the “Fauna and Zoogeography of the subfamily Alticinae (Chrysomelidae,
Coleoptera) of the Balkan Peninsula”.

Since his first publication in 1964, B. Gruev published (partly with Prof. P. Angelov and his long term
co-author V. Tomov) a series of papers not only on the Chrysomelidae of Bulgaria, but also on the fauna of
many other countries.

I remember with gratitude that he published many papers on the Chrysomelidae, collected by me from
Nepal, India, Sri Lanka, Vietnam, Burma, Afghanistan and other places. Gruev had acquired excellent repu-
tation with his colleagues as one of the most reliable specialists in Chysomelidae. Gruev and Tomov accumu-
lated a vast collection of Chrysomelidae from the entire Palearctic Region, including many type specimens.
Part of it he deposited in the National Museum of Natural History - they will be kept forever in good order
and available to specialists.

The active work of Gruev and Tomov was crowned by the two volumes of “Fauna Bulgarica” (1984,
1986, altogether 607 pp.) and by a catalogue of Bulgaria’s Chrysomelidae. The long experience of B. Gruev
reflected also in catalogues of Chrysomelidae of Macedonia (1998), Turkey (1999), Greece (1990), Romania
(1993), Cyprus (1995) and the Balkan Peninsula (1992, monograph of 512 pp.).

Gruev lectured for many years in the Plovdiv University, on biogeography, zoology of invertebrates
and the special course “Principles of the zoological taxonomy, systematics and classification”. His experi-
ence in biogeography was materialized in several manuals, still the most used by students and zoologists.
His “General Biogeography” had three editions (1988, 1994, 1999), the last two together with B. Kuzmanov.
Gruev also authored several articles on the zoogeographic elements of Balkan Peninsula. Together with D.
Bechev, Gruev published the very useful Bibliography of the Zoogeography of Bulgaria (2004, First Roll).

Retired in 2004, in 2010 Gruev was honoured with the title Professor Emeritus. We, Bulgarian zoolo-
gists, will remember this excellent specialist and Colleague. He will be remembered also by his foreign col-
leagues worldwide.

Petar Beron
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Dr. Vladimir Beshkov at 80
years of age

Petar BERON

On May 1st 2015 Vladimir and I camped in
front of the cave Svinskata Dupka near the Lakatnik
railway station. The idea was to celebrate the visit of
this cave 60 years earlier — my first cave. Beshkov, who
introduced me to caves, had already visited the karst
of Lakatnik and Karlukovo, and, more importans,
knew Petar Tranteev, who was for many years our
guide and teacher in the dark world of caves.

For all these years I was working in permanent
colaboration with one of the most learned and
remarquable Bulgarian zoologists. There were no
computers, internet, xeroxes, even typewriters were
a problem. To exchange knowledge and ideas with
people like “Beshkata” was important and often
one idea has been developed into another - for
publications, expeditions and simple humane ties.

Vladimir Anastasov Beshkov was born in Sofia on 10.09.1935, in the family of the prominent Bulgarian
geographer Prof. Anastas Beshkov, Member of the Bulgarian Academy of Sciences. His childhood was spent
in Svishtov, where his father was professor in geography. Vladimir graduated in the Faculty of Biology,
Geology and Geography of the University of Sofia in 1959 and was appointed to the Institute of Zoology
of BAS, where he retired in 1995. Besides his main field - Herpetology — Beshkov was very interested in
exploring caves and we visited together many of them (and discovered some). Since 1958 we were among the
first to make rope laders for descending pot holes, we were exploring new caves with very limited resources
while there were no caving clubs or federation.

We started also the first post-war bat ringing and Vladimir remained interested in bats ever since and
wrote some papers on them.

The main field of interest of V. Beshkov (Doctor since 1979) remained the reptiles and amphibians. He
is now the dean of Bulgarian herpetologists and still helps the younger colleagues in their work. As early as
in 1964 we published with him a Catalogue and Bibliography of Bulgarian herpetofauna - the third phase of
research on these animals, after Kovatchev and Buresch and Tzonkov. Beshkov’s work and personality was
highly appreciated by Acad. Dr. Buresch, who published with him an interesting article on Vipera aspis. So
far Beshkov has written 83 scientific papers, including two books, on the taxonomy, ecology, biology and
distribution of Bulgarian amphibians and reptiles and on bats.

Particularly important are his actions for understanding the biology of the snakes in Maleshevska
planina (SW Bulgaria), where two thirds of the snake species in Bulgaria live. He greatly contributed with
studying the biology of a set of little explored species in this region. Another phenomenon, discovered by V.
Beshkov, was the vertical, directional breeding migration of Rana temporaria in the lowland near Botevgrad,
one of the longest worldwide that could be up to 10 km. This research, carefully carried out for a long time,
is of universal importance for the better understanding of the biology of this mountain frog. His efforts
are being rewarded with the established protected area the marsh “Muchalnitsa” that is first and the sin-
gle protected area specially dedicated for amphibian species. Beshkov’s research on Rana graeca is funda-
mental for the knowledge of the biology of this little known species. He greatly contributed to herpetospe-
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cies faunistics, driving the main framework of their
distributional pattern. Beshkov is working for the
protection of tortoises and other amphibians and
reptiles in Bulgaria and achieved legal results in this
field. He started a conservation campaign for the
administrative protection of the tortoises’ species in
the late seventies. Among the main contribution of
Beshkov are the amphibians and reptiles texts in the
tirst and the second editions of the national red data
book. Another contribution of Beshkov is his activity
as consultant of many films about the nature, having
received high international awards.

Beshkov was (and remains) interested in
traveling to the wonders of the world. Since 1971 it
became easier to travel abroad and we started our
expeditions first to neighbouring Greece and Turkey,
to Iran, Iraq, Syria, Lebanon, and later to far away
countries. These travels were difficult, but we were
young and everything seemed amazing. Traveling on
his motorcycle with side-car, with very little (mostly
our own) money, spending the night on the open,
we were happy nevertheless. We were (and still are)
very interested in monuments, temples, museums,
and during the two month tour of the Near East
with our friend Tanyu Michev in 1972 we saw a lot —
Palmira, Baalbek, Persepolis, Capadokia, mountains
like Erjias, Suphan and Elburs, caves and interesting
people. Later, with the same motocycle, we visited
some Greek islands, Crete and discovered the unusual
cave fauna of Santorini. Many new species have been
collected and described as a result of these travels.

A memorable travel was the one in East Africa
in 1983. After two months in Mozambique, we
visited Zimbabwe, Zambia and Tanzania, including
Zanzibar, climbed Kilimanjaro and saw many exotic
things. Beshkov is fond of mountains and, besides the
high summits where we have been together (Erdjias,
Suphan, Demavend, Kilimanjaro, Ruwenzori,
Kerinci, Rinjani, Greek and Bulgarian mountains),

he reached the tops of some others (Ararat, Kazbeg,
Elbrus).

In 1994 we traveled in Indonesia and visited
Sumatra, Java, Nias, Bali, Nusa Penida, Lombok,
Sumba, Sumbawa, Komodo, Flores and Timor. For
a herpetologist to see the dragons of Komodo was a
life-time experience. Meanwhile Beshkov visited the
United States, invited by his partner Prof. Jameson.

We traveled again in East Africa (Kenya and
Uganda) in 1993, climbing the summit Ruwenzori
and visiting Elgon and some other places in these
countries.

Beshkov knows in details Bulgaria, even the
smallest villages and hills. With his remarkable
memory, inherited from his father, he often helps
zoogeographers and makers of atlases of different
Bulgarian animals. Vladimir Beshkov remains
involved in the protection of nature and made many
expert assessments for different projects. With his
typical honesty and firmness his assessments are
accurate and reflect the real situation in the explored
areas.

The activity of Beshkov in protecting the
tortoises, the habitats of the Alpine newt, the
important breeding pond of Rana temporaria near
Botevgrad and others contributed to enhancing of
public awareness what concerns the amphibians and
reptiles.

Beshkov often collects invertebrates in caves
and was honoured by specialists who named after
him one new genus of cave beetles (Beskovia) and
12 species and subspecies of animals (Nematoda,
Isopoda, Chilopoda, Diplopoda, Araneae, Acari,
Coleoptera, and Amphibia) from Bulgaria, Greece,
Indonesia (Sumatra) and Uganda.

For me one of the most important contributions
of Vladimir Beshkov to zoology is his son Stoyan,
Lepidopterist and fighter for the preserving of
Bulgarian nature.
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de I'Institut de Zoologie et Musée, Sofia, 32: 159-180. (In
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- Bulletin de I'Institut de Zoologie et Musée, Sofia, 37: 103-
112 (in Bulgarian with Russian and German summaries).

BESkov V. 1974. Die Hohenverteilung der Schlangen in einer
ihrer Artenvielfaltigkeit nach spezifischen Region von
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of amphibians in the world] Haii-ronamara nepropnydsa
Murpauys B CBeTa Ha 3eMHOBofgHuTe. — Priroda, Sofia,
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1: 567-584.
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Dr. Vladimir Beshkov at 80 years of age

Taxa honouring Dr Vladimir Beshkov

To Vladimir Beshkov are dedicated one genus (Beskovia) and 12 species and subspecies of animals, described by specialists from
Bulgaria, France, Germany and Russia. They originate from Bulgaria, Greece, Uganda and Indonesia (Sumatra).

Nematoda
Fam. Filariidae
Litomosa beshkovi Jancev, 1971

Comptes rendus de Académie bulgare des Sciences

Bulgaria, parasite

Crustacea

Isopoda Oniscidea

Fam. Trichoniscidae

Trichoniscus beschkovi Andreev, 1986
Biologia Gallo-Hellenica, 11(2): 158
Greece, cave

Arachnida

Opiliones

Fam. Sironidae

Siro beshkovi Mitov, 1994
Spixiana, 17(3): 275

(Now Cyphophthalmus beshkovi)
Bulgaria, cave

Araneae

Fam. Linyphiidae

Lepthyphantes beshkovi Deltshev, 1979
Acta zoologica bulgarica, 13: 60
Crete, cave

Fam. Nesticidae

Nesticus beshkovi Deltshev, 1979
Acta zoologica bulgarica, 13: 54
Crete, cave

Acari

Acariformes

Fam. Ophioptidae

Ophioptes beshkovi Beron, 1974

Chilopoda

Lithobius beshkovi Matic et Golemansky, 1967

Bull. Inst. Zool. Mus., Sofia, 24: 127

(Now Lithobius (L.) rushovensis Matic, 1967)

Bulgaria, cave
Diplopoda
Fam. Trichopolydesmidae

Sphaeroparia beshkovi Mauriés et Heymer, 1996
Bull. Mus. nat. Hist. nat. Paris, 18, Sect.A (1-2):

Uganda

Fam. Paradoxosomatidae

Tectoporus beshkovi Golovatch, 1996
Arthropoda Selecta, 5(3- 4): 139
Sumatra

Fam. Schizopetalidae

Balkanopetalum beskovi Strasser, 1973
Ann. Zool., Warszawa, 30(15): 427
Bulgaria, cave

Insecta

Coleoptera

Fam. Carabidae

Duvalius beshkovi Coiffait, 1970

Ann. de Spéléologie, Toulouse, 25(3): 721
Bulgaria, cave

Fam. Leiodidae

Beskovia V. Guéorguiev, 1960

C. R. Acad. bulg. Sci., Sofia, 13(6): 723
Bulgaria, cave

Vertebrata

Amphibia Caudata

Fam. Salamandridae

C.R. de I’Acad. bulg. des Sciences, 27(5): 691 Salamandra salamandra beshkovi Obst, 1981
Bulgaria Faunist. Abh. Staatl. Mus. Tierkunde in Dresden
Myriapoda Bulgaria
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Hou. n-p Bnagumup bemkos Ha 80 roguHn
Ilersp BEPOH

(Pesome)

CraTtuara e nocBereHa Ha 80-TOAMIIHMHATA OT POXKAEHMETO HA BUAHMSA OBATapCKM 300710T A-P
Brapumup bemikos, nscnenosaren Ha neljepuTe, IpuUennTe, 3eMHOBOIHNUTe U Biedyrure. [I-p bemkos e
aBTOP Ha 83 Hay4YHM M Ha MHOXKECTBO IOIY/IIPHY CTaTUM 3a Melllepy, KUBOTHY, 3alljyTa Ha IIpUpofiaTa 1
IaMETHVIM Ha KYITyparta. 3abeIe>XnTeTHY HEerOBM IIOCTVDKEHMA ca IOAPOOHOTO U3C/Ie[BaHe Ha 3MUNTE B
MaremeBckaTa IVIaHMHA, OTKPUBAHETO U M3C/IeIBAHETO Ha YHMKA/IHATAa MUTPaLMs Ha IUTAHMHCKaTa XKaba
B boreBrpasicko, samuraTa Ha KOCTEHYpKUTE M Ha [PYTY 3eMHOBOJHY Y B/IEYYTY ¥ MHOTO JAPYTH.

Ha nmero Ha pi-p Bnagumup BenikoB ca Hapedenu enu pop (Beskovia) u 12 Bupa 1 mopgBupia Xu-
BOTHMU OT bbnrapus, ['eprus, Yranpa u Vagonesnus (Cymarpa) ot crienyamictyt oT bbarapusa, ®pannus,
Iepmannsa u Pycus.
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Otopheidomenidae (Acari: Mesostigmata) - a new mite family
for the fauna of Bulgaria and the Balkan Peninsula

Petar BERON

Abstract:
Pyrrhocoris apterus (Hemiptera).

A record of Hemipteroseius adleri Costa, 1968: the first member of family Otopheidomenidae (Acari) in Bulgaria, on

Key words: Acari, Otopheidomenidae, Hemiptera, Pyrrhocoris apterus, Bulgaria

Mites — ectoparasites on insects of the fam-
ily Otopheidomenidae live as haemolymph
sucking on Lepidoptera (Otopheidomeninae),
Hemiptera Heteroptera (Treatiinae), Orthoptera
(Katydiseiinae) and Isoptera (the genus Eickwortius
Zhang, 1995) (PRASAD, 2011). Recently the special-
ist in Heteroptera Dr N. Simov found on the red
tirebug Pyrrhocoris apterus L. (Pyrrocoridae), a very
common species in Bulgaria, several mites belong-
ing to Otopheidomenidae. The mites were found
under the hemielytrae of the bugs and were iden-
tified as the species Hemipteroseius adleri Costa,
described from Israel on the same bug species and
on another one (Scantius aegyptius L.) by Costa
(1968). Later the species of Costa has been found
in Europe (Poland, LEWANDOWSKI & SZAFRANEK,
2005), than also from Lithuania (CHMIELEWSKI,
2006a, 2006b), Hungary (KONTSCHAN & GYURIS,
2010) and Slovakia (FEND’A, 2011) - mostly in
northern and central Europe. Other species of ge-
nus Hemipteroseius Evans, 1963 have been found
on Pyrrhocoridae and Lygaeidae in Nigeria, India,
Congo, Mexico, Jamaica, Cuba, Haiti, Puerto Rico,
other Carribean islands, and Panama - all of them
in tropical countries (ZHANG, 1995).

Hemipteroseius adleri Costa, 1968 - many,
Sofia, October 15", 2013, N. Simov leg., P. Beron
det.

The family is new for the fauna of Bulgaria and
the Balkan Peninsula.
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Otopheidomenidae (Acari: Mesostigmata) — HOBO ceMeliCTBO
akapu 3a ¢ayHara Ha bpiarapusa u bankaHckusa monyocTpos

ITersp bEPOH

(Pesome)

CpobmjaBa ce 3a nmpbB 0pT B bonrapus Hemipteroseius adleri mo Pyrrhocoris apterus (Heteroptera:
Pyrrhocoridae) - npencraButen Ha HOBOTO 3a banmkanckus monyocTpos cemeiicTBo akapy Otopheidomenidae
(Acari: Mesostigmata).
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Observations of Pigmy Owl (Glaucidium passerinum)
and Three-toed Woodpecker (Picoides tridactylus)
in Mt. Durmitor, Montenegro

Peter SHURULINKOV, Daria FEDCHUK

Abstract:

Localities of Pigmy Owls (Glaucidium passerinum) and Three-toed Woodpeckers (Picoides tridactylus) have been re-

corded in October 2014 in the old-growth coniferous forests of Mt. Durmitor, Montenegro. Both species are very rare

glacial relicts found in few occasions in that country.

Key words: Pigmy Owl, Three-toed Woodpecker, Montenegro, Durmitor

Pigmy Owl (Glaucidium passerinum) and
Three-toed Woodpecker (Picoides tridactylus) are
rare and endangered species in the Balkan penin-
sula, having highly fragmented distribution and
considered as glacial relicts (SiMEONOV et al.,1990;
NANKINOV et al., 1997).Their distribution and num-
bers are actively studied during the last 20 years in
Bulgaria and Serbia (SHURULINKOV et al., 2003,
SHURULINKOV et al,, 2012, SPIRIDONOV et al., 2008
Rajkovic et al., 2013 ) but are not well known in the
Western Balkans, especially in Montenegro, Albania,
Macedonia and Kosovo.

During a two day field expedition in the forest
zone of Mt. Durmitor, Montenegro (1. to 2. 10.2014)
we conducted daytime transects using sound imi-
tations of the voice of Pigmy Owl and Three-toed
Woodpecker. Imitation was played at points situ-
ated at every 500 metres. On 1.10.2014 we passed the
route from Ivan Dol through Zmijno Lake, Surdup
and up to Crepulj poljana (about 5 km).

Pigmy Owl was found at two localities and
Three-toed Woodpecker also at two localities, all of
them on 1.10.2014. First record of a Pigmy Owl was
made in a 100-150 years old spruce (Picea abies) for-
est with some firs (Abies alba) at Zmijno Lake, 1520
m.asl., at 12:00 hrs. The bird was a male which was
heard to perform its mating song. After that it was
attracted by our playback and was observed at a dis-

tance of 10 m and photographed (Fig.1). The second
Pigmy Owl was also attracted and observed in 100-
years old spruce forest with beech (Fagus sp.) and fir
at 1600 m asl., at 650 m from the first locality of the
same species (13:30 hrs). That bird performed only
alarm call.

Three- toed Woodpecker was found also at two
places, at a distance of 780 m between them. First
locality was at “Surdup” area where one female was
observed and photographed (Fig.2).The forest was
100-years old spruce forest with presence of beech
and fir, on a very steep slope, at 1590 m asl. The bird
was feeding on a dry tree. It was first heard knock-
ing on the bark of the tree and then seen by us with-
out acoustic provocation. The second Three-toed
Woodpecker was male and was observed again with-
out sound provocation in a 120-years old spruce-fir
forest, at 1568 m asl. At this locality some cut trees
were present which was probably made for sanitary
cutting. The percent of the dry standing trees in both
localities of Three-toed Woodpecker was in frames
of 3-5%.

Pigmy Owl was reported as a possible breeding
species in Montenegro for the area of KolaSin where
one individual was observed from 5 m in Austrian
Pine (Pinus nigra) forest on 2.05.1978 (RASAJSKI &
GAVRILOV, 1983). The total population of the Pigmy
Owl in Montenegro was estimated at 3-5 breeding
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Fig. 2. Three-toed Woodpecker (Picoides tridactylus), Mt. Durmitor, 1.10.2014. photo: Peter Shurulinkov
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pairs and in Serbia at 5-10 pairs (Puzovic et al.,
2003). In neighbouring Bosnia and Herzegovina the
species is reported to be a regular breeding species
with preliminary numbers estimated at 50-100 pairs
(KosTROSAN & HaTIBOVIC, 2012).

Three-toed Woodpecker has been observed
at Mt. Durmitor in 1890 (REISER & FUHRER, 1896)
and recently between Zabljak and Crno Lake on
28.07.2004 (STEINER, 2004). The species was mapped
as a breeding bird in two 50X50 UTM squares of
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Montenegro (HAGEMEIER & BLAIR, 1997) The
total population of Three-toed Woodpecker in
Montenegro was estimated at 40-80 breeding pairs
(Puzovic et al., 2003).

In Serbia the Three-toed Woodpecker is a very
rare species and nests mostly in mountain massifs
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and the numbers were estimated at minimum 5 pairs
(Vasic et al., 2009).
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Ha0mogeHus BbpXy ManKaTa KyKyMsABKa
(Glaucidium passerinum) v TpUNPBCTUS KBIBAY
(Picoides tridactylus) B mnanunara [lypmurop, Yepna Iopa

Ilersp LIYPYINHKOB, [Japsa PETUYYK

(Pesrome)

ITpes oxTomBpy 2014 r 6s1xa ycTaHOBEHM HaxoAMIIla Ha Bpab4oBa kyKymsaBka (Glaucidium passerinum)
u TpunpbeT KbaBad (Picoides tridactylus) B crapyu UITIONUCTHY TOpY B IvtaHuHaTa [lypmurop, Yepha ropa. U
iBaTa BMMA Ca MHOTO PEKY IVIAIMaIHU PEIVKTY PeIrUCTPUPAHN B eIMHNYHIY CTydan B Tasy JbpiKaBa.





