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Hacmosauw,omo uszganue e nocBemeHo
Ha 60-2oguwiHuHama om pozkgenuemo

Ha Bugnusa 6sA2apcku eHmMoMoA02
g-p AAEKCU IIOITIOB

This issue is dedicated to the prominent Bulgarian Entomologist
Dr ALEXI POPOV
on the occasion of his 60th anniversary
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Anekcu ITonoB na 60 cogunu

ITemsp BEPOH

3naex om akag. Bypew, ue BHykbm my ce yBauua om eHmomoAo2us, HO 34
npsub npm ce cpewHax ¢ gapoBumusa yyenuk Aaekecu npes ¢peBpyapu 1958 2.
BAx cmygenm u npegcegamea Ha Maagexkkusa 3ooaozuuecku kpwkok kbm
3oon02uueckama e2paguna. 3aegHo ¢ Aaekcu B kpwzkoka nocmbnuxa u gpyeu
Hez2oBu chyyeHuuu, HO moiu ce omkposBauwie ¢ Hampynanume Beue 3HaHuUsa u
wkoaoBka. TppeHaxme no naaHuHu U newepu u maka cu xogum Beue HeBe-
posmHume 44 zoguHu. Aro603HameaHomo 16-2oquuHo Momue ce npeBspHa B
eguH om Hau-epygupaHume 300A03u 8 bwazapus, yBakaBan u mpbpcen B
EBpona cneuyuaaucm. Kamo pwkoBogumea Ha omgeaa 3a Hacekomume B8

HauuoHaaHus npupogoHayuyeH my3el moi npogbazkaBa gocmoliHO geaAomo Ha
3HaMeHuUmus cu gfago.

Anekcu KoncmanmuHoB ITono6 e poged 6 Codusa na 7 mai 1942 2., CuH Ha
ropucma g-p KoncmanmuH ITonoB u Ha 3gpaBka IlonoBa - gpuieps Ha
gupekmopa nHa Ilapckume npupogonayudu uncmumymu akag. g-p MBan
Bypew. IIpe3 1967 2. 3aBspwiBa Buoaozuueckusi pakyamem na Codulickus
yHuBepcumem kamo nbpBeneuy Ha Bunycka. Cruwiama 2oguHa nocmbnBa
kamo cneyuaaucm-6uoaoz B Mlncmumyma no 3o0o0a02us, om 1971 2. e HayueH
cempygHuk, om 1989 2. - cmapwiu Hayued cempygHuk II cm. MezxkgyBpe-
MeHHO (1986 2.) 3amuwaBa gucepmauusa u cmaBa gokmop no 6uoaozus. Om
omgeAasgHemo Ha My3esg om MHcmumyma npe3 1974 2. e na paboma 8 Hezo0,
mezxkgy 1975 u 1979 2. e ppkoBogumea Ha cekuuda "3o0oa02usa". IIpe3 Bpememo
om 1989 go 1994 2. e 6ua HayueH cekpemap Ha My3es, om 1995 e npegcegamea
Ha Obwomo cbOpaHue Ha yyeHume B Hezo. Cbnpyzama my Emuausa cpuw0
pabomu B My3sesa u gbA2u 20guHu My € nbpBa nomowHuuka.

Owe om gsago cu Aaekcu ITonoB npugo6uBa unmepec ksm mpexkokpuaume
HacekoMu u um ocmaBa BepeH u goceza. [JunanomHama My paboma e BBpXy
kpacuBomo Hacekomo Nemoptera sinuata, gokmopambsm My € eguH COAuUgeH
mpyg Ha mema "QayHucmuuHu, 3002eo0zpadcku u ekoaozuuHu uzcaegBanusa
Brpxy mpexkokpuaume nacekomu (Neuroptera) 8 beazapusa”, a nati-maanko 43
om 90-me My HayuHu mpyga ca nocBemeHu Ha Neuroptera u 6auszkume um
epynu Mecoptera, Megaloptera, Raphidioptera u gp. Illupokama 6uoaozuuHa
u odbwa kyamypa u MmHozocmpaHHume uHmepecu Ha Aa. ITonoB obaue ca my
gaau Bmp3moxHOCM ga HanpaBu npuHocu u kbM uszcaegBanemo Ha MHO020
gpyau 2pynu Hacekomu - ckakaauu, xaebapku, yxoae3u, nenepygu, BogHu
konuema, myxu, cmpanHu 2pynu kamo Embioptera u Strepsiptera u gopu



pegku u uamepecHu Baeuyzu. Toli noggepzka 3HaHusma cu u 3a noumu
Bcuuku epynu XkuBomnu u no odwa 300a02uuecka kyamypa He ca MH020
koaezume, koumo Mozam ga ce Mepsam ¢ Hezo0.

B uszyuyaBanemo na HeyponmepougHume Hacekomu Aa. ITonoB e mezxkqgy-
HAapOgHO npu3Ham cneuuaaucm, ToBa auuu He camo om uzBecmHume goceza
noBeue om 180 uumupaHusa om 300A03U om 23 cmpaHu, a u om pekoBogHnomo
My ydyacmue B meXkgyHapogHu HayuHu koaekmuBu u cneuuaauszupanu
cnucaHufd. Yecm zocm B eBponelickume my3eu, ocobeno B8 me3u Ha
ckangunaBckume cmpasnu, Aa. ITonoB e Bkarouen B8 konekmuBu 3a onucBane
Ha maxHama codocmBeHa ¢ayHna, koemo e 3adbenekumenno BHumanue kum
eguH 300A02 om baakanume. Toll e onucaa HoBu makcoHu om peguua zpynu
U € u3dACHUA cucmeMamu4yHOmo uM noaoXeHue, pa3npocmpaHeHuemo B8
bbazapud u MH020 Bpnpocu om ekoanozuAma Ha HAKoako paszpega Hacekomu
y Hac. baazogapeHue Ha kpumuuHus cu nozaeg Bvpxy uzyuaBanume z2pynu
[IonoB e gonpunecha 3a uzyuaBanemo u na ¢aynHama Ha gpyeu cmpahu -
Makegonusa, Monzoausd, Typuusa, KaBkas, CeBepna EBpona, Yuzapusa, Cpegha
Aszud, Koped u gp. Toli uma npuHocu u 8epxy 6uosozuama u pazBumuemo Ha
peguua mpezxkokpuau nacekomu.

JocmouHo npogwsazxkaBa Aa. IlonoB u geaomo Ha akag. Bypew 3a
usyvyaBanemo Ha newiepume u newepHama d¢ayna 6 bvazapusa. Owe nsp-
Buam my HayueH npunoc (npe3 1958 2., kozamo e 6ua Ha 16 2oguHu) € nocBe-
meH Ha Haxogkama B cezawiHume 2paHuuu Ha bbpazapusa Ha newepHuda cka-
kaaeu, Troglophilus neglectus B nemepa 6Au3zo go Kanomuna. AkmuBen ne-
wepnak 6 kayba "Akagemuk" u 8 beazapckama degepauusa no cneaeoaozud,
Aaekcu ITonoB nocBewaBa owe Hakoako cmamuu Ha newepume, a CHUO
maka u gBa npunoca keM cucmemamukama Ha newiepHume uwypuyema om
pog Discoptila. B npogbakenue Ha gecem zoguHu (1966-1976) Aa. ITonoB e
uaeH Ha Bropomo Ha BOC.

Aaekcu IlonoB uma mpaiiHu uamepecu kbM ucmopusma Ha Haykama u
nybaukyBa peguua OGuozpadcku u odudbauozpadcku cmamuu, ¢ koemo cwpul
npogbazkaBa zoagmomo geno Ha akag. Bypew. 3aegHo c¢bc cBos gsago mot
nyoaukyBa npe3 1973 2. 8 "Amaac Ha HP Bwazapua" Bazkno u npuHuunHo HoB0o
3002e02padcko nogeasine Ha Bwazapus. Ha ITonoB u Kymancku npunagaezkam
peguua 3002eozpadcku cmamuu 8 Enuukaonequsa Bwazapusd, BkarouumeaHOo
0030pu Ha cybmegumepaHckume, cmenHume, ueHmpaaHoeBponeilickume u
eBpocubupckume eaemenmu B owmazapckama ¢ayna. B mMHoz20 gpyzu cmamuu
IIono6 npaBu 3002eozpadcku anaausu Ha uscaegBanume om Hez20 2pynu. Tou
uMa MHO0200poliHU dayHuCmMuUUHU U XOpPOAO2UYHU npuHocu keM daynama Ha
bbazapua u gpyzu cmpanHu. Mexkgy mHozomo npoekmu, B8 koumo npe3
nocaegHume 20guHu uma pbkoBogHo yyacmue, ca 0630pume U aHaau3ume Ha
ouopaszHoobOpa3uemo Ha 3awjumeHu mepumopuu kamo Ilenmpasen baakah,
[Tupun, Puaa, Bumowa, Kpecnenckusa npoaom, CmpangXka, IIpumopcka
HoopygXkxa u gp. Pabomama, uzBwpuwieHa npu uHmeH3uBHume mepeHHU
npoyuBanus Ha Aa. IlonoB, e om zoassMO 3HaueHue 3a HayuHa o0OocHoBka Ha
naaHoBeme 3a ynpaBaeHue Ha me3u mepumopuu. CnBecmen u mMemoguues,
epygupal u usuckan 8 pabomama cu, Aaekcu ITonoB e mbpcer u yBakaBan
napmiubop 3a makuBa npoekmu. Toti e Bucoko uenen u kamo ekcnepm, uaen na
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HayuHu cbBemu, peueH3enm u 3a kakBo au He. CnocodHocmma My 3a
uHmeH3uBHa u ueaeHacoueHa paboma, no3HaHuAma u oduwuAm nozaeqg Bupxy
HayyHama npogykuus u Helinume m8opuu ca HanpaBuau Aaekcu ITonoB mepcen
u kamo uaen u cekpemap Ha pegakuuoHHume koaezuu Ha Hakoako cnucaHus
(Historia naturalis bulgarica - cekpemap om 1989 go 2000 2., Acta entomologica
bulgarica, Journal of Neuropterology, Neuropterists Newsletter u gp.). 3aemaa e
nocmoBe u 8 MH020 HayuHu gpyzxkecmBa u opzaHuszauuu (MezxkgyHapogHama
acouuauud no Heyponmepoaozuf, Beazapckomo enmomoaozuuecko gpyzkecmBo,
Bwazapckomo npupogouznumameaso gpyxkecmBo u gp.).

Ocobeno Bakuna yvacm om getinocmma Ha Aaekcu ITonoB e ppkoBogenemo
u akmuBuomo yuacmue 8 komnaekmyBanemo, obozamsaBanemo, npoyuBane-
mo u onaszBaHemo Ha 02poMHUmME eHmoMOoAO2UYHU koaekuuu Ha Hauyuonaa-
Huf npupogonayueH mysel npu BAH. Cmomuuume xuasgu Hacekomu, Hsikou
om msx ¢ noBeue om cmozoguwHa Bs3pacm, nogpegenu 6 Hakoako xuasagu
eimomonozuuHu kymuu, usuckBam nenpekncnamu kypamopcku zpuzku u ga
ce 3Hae koe kbge e, koe Ha koz2o moXke ga ce npegocmabu 3a uscaegBane u kak
ga ce caegu gBuXkeHuemo Ha uznpamenume mamepuaau. Ivazo Bpeme Aa.
[TonoB 6ewe nognomazad B8 mas3u geliHocm camM0 om gpyzud aBmopumemeH
eHmomMoao2 B omgeaa - cm.H.c. Kpacumup Kymancku. EgBa npe3 nocaegnume
2oguHu omgea "Hacekomu" noayuu MouiHO nonbAHeHUe B Auuemo Ha Hakoako
MAagu u MHozooOGewaBawu enmomoao3u. Ilak go Aaekcu IlonoB, ¢ HezoBuda
onum U no3HaHusf, onupa Hyzxkgama ga 6bgam BbvBegeHu me3u, koumo we
noemam eHmomoao2uuHume koaekuuu 6 usaomo um pasznooOpasue.
BaazogapeHue Ha moBa Beuio prkoBogecm6Bo Beue moxkem ga 6bgem cnokouHu
3a Obgewiemo Ha Hali-0ozamamama eHmomoAo2udHa koaekuusa na Baakan-
ckust noayocmpoB8. A u Aaekcu wie moke ga ce pazmoBapu om uacm om pegak-
mopckume u kypamopcku zpuku, 3a ga ce nocBemu Ha MHo200pouHUmME
mezkgyHapogHu u 6sazapcku npoekmu u Ha 0606waBanemo Ha odwupHama
paboma, uzBbpuena goceza Bbppxy "HezoBume" epynu.

[ITecmgecemzoguwuHuHama Ha AA. ITonoB Gewe ombeaszana ¢ mbpXke-
cmBo, Ha koemo HayuHusam cekpemap Ha BAH npodp. Cmedan [JackanoB
npoueme npuBemcmBen agpec om npegcegameas Ha BAH. bsaxa nogHeceHu
nosgpaBaenus om HauuoHaaHusA npupogoHayueH My3el, JIHcmumyma no
300n02ud U Bpazapckomo enmomonozuuto gpyxkecmBo. l'oguwnunama dewe
go6sp noBog ga onoBecms peuwieHuemo 3a yupegfaBane Ha nouemeH 3Hak Ha
umMemo Ha akag. lBan Bypew u ga Bppua Ha wbuafpa zpamoma 3a
ygocmosaBanemo My ¢ nbpBus maks8 megaa.,

Hue, koaezume u gbA2020guiuHUmME NpugmeAu Ha Hawud uMeHum 300A02
Aaekcu ITonoB, caeguM ¢ unmepec HezoBume Bce no-mawadbHu u 3adeaeku-
MeAHU HayuyHUu nocmuzkeHus u om c¢cbpue My noxkeaaBame ouile MHO20 20guUHU
ga 6bge Bce maknB ocHoBen cmoXkep Ha My3esa u B¢ce no-ymBrpgeHn geeu Ha
nonpuwemao, koemo cu e usdpaa.
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Ipyeu nyoaukauuu 68 Hayynu cnucanus Ha Aaekcu ITonoB
Other publications in scientific journals by Alexi Popov

Tsankov G., V. PELOV, A. Porov. 1991. Problems and achievements of the entomological
science and practice in Bulgaria. - In: First National Conference of Entomology, 28-30
October 1991, Sofia. Sofia, Union Sci. Bulg., 1-9. (In Bulgarian).

KuMANSKI K., A. Porov. 1991. One hundred years of the National Museum of Natural
History. - Hist. nat. bulg., 3: 3-14. (In Bulgarian).

TsANKoOV G., V. LAVCHIEV, V. PELOV, A. Porov, P. MIRCHEV. 1993. [The Entomological Society
- a new landmark of the entomology in Bulgaria - new potentialities and purposes]. - In:
Second National Scientific Conference of Entomology, 25-27 October, 1993, Sofia. Sofia,
Union Sci. Bulg., Bulg. Soc. Ent., 370-376. (In Bulgarian).

Porov A. 1995. [A new volume of "Fauna Bulgarica"]. - Hist. nat. bulg., 5: 28. (In Bulgarian).

Porov A. 1995. [Nikolai Vyhodtsevsky (1912-1995) - in memoriam]. - Hist. nat. bulg., 5: 68.
(In Bulgarian).

Porov A. 1996. [Tranteeva - a new periodical series on speleology]. - Hist. nat. bulg., 6: 48.
(In Bulgarian).

Porov A. 1997. [Investigations on the invertebrate fauna of high mountain woodless zone
of Central Balkan National Park]. - Hist. nat. bulg., 7: 34. (In Bulgarian).

Porov A. 1997. [National conferences on entomology]. - Hist. nat. bulg., 7: 40. (In
Bulgarian).

Porov A., Z. HUBENOV. 1998. [Investigations on the GEF Project: Biodiversity of Central
Balkan and Rila national parks]. - Hist. nat. bulg., 9: 100. (In Bulgarian).

Poprov A. 1998. [National action plan for conservation of biodiversity in Bulgaria]. - Hist.
nat. bulg., 9: 114. (In Bulgarian).

13



Porov A. 1999. [Krassimir Kumanski at sixty years of age]. - Hist. nat. bulg., 10: 5-12. (In
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BugoBe, napeuenu na umemo Ha Aaekcu ITonoB
Species named after Alexi Popov

CHILOPODA

Lithobiomorpha

Lithobiidae

Lithobius popovi Matic, 1973 from Bulgaria (in a cave in Lovech District)
MATIC Z. 1973. Nouvelles contributions a la connaissance des Chilopodes
cavernicoles de Bulgarie. - Bull. Inst. zool. mus., 38: 253-263, 3 fig., 4 tab.
[description on p. 257-258, fig. 2, tab. 3; key on p. 258-259]

DIPLOPODA

Julida

Julidae

Serboiulus popovi Strasser, 1969 from Bulgaria (caves in Western Stara

Planina Range)
STRASSER K. 1969. Uber Diplopoden Bulgariens, II. - Annales Zoologici, 27
(7): 133-168, 38 Abb. [description on p. 154-157, fig. 21-26; map of
distribution on fig. 27]

INSECTA

Psocoptera

Pseudocaeciliidae

Trimerocaecilius popovi Meinander, 1978 from Bulgaria (Sinemorets on the
Black Sea Coast); type species of the genus Trimerocaecilius Meinander, 1978
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MEINANDER M. 1978. Two new species of Pseudocaeciliidae (Psocoptera)
from SE Europe. - Entomologica scandinavica, 9 (1): 1-6, 3 fig. [description
of the genus on p. 1-2; description of the species on p. 2, fig. 1]

Trichoptera

Psychomyidae

Tinodes popovi Kumanski in Kumanski & Malicky, 1975; described

from Bulgaria (Stara Planina Range) and reported later from Bulgaria

(Strandja Mts), Greece (Samos Island) and Turkey (Central Anatolia)
KUuMANSKI K., H. MALICKY. 1975. Sieben neue 7Tinodes-Arten aus dem
Agiisraum (Trichoptera, Psychomyidae). - Ent. Zeitschr., 85 (4): 25-33, 8
Abb. [description on p. 25-27, fig. 1]

Diptera

Psychodidae

Sycorax popovi Jezek, 1990 from Bulgaria (Sandanski in the Struma

Valley) and Greece (Taygetos Mts in Peloponnesus)
JEZEK J. 1990. Descriptions of new sycoracine and trichomyine moth flies
(Diptera, Psychodidae) from the Palaearctic Region. - Acta ent. Mus. Nat.
Pragae, 43: 203-214, 64 fig. [description on p. 208-211, fig. 30-44; habitats in
the localities in Bulgaria and Greece on fig. 61-62]

Thaumaleidae

Thaumalea popovi Joost, 1978 from Bulgaria (Central Stara Planina
Range)
JOOST W. 1978. Beitrag zur Dunkelmiicken-Fauna Bulgariens (Diptera,

Thaumaleidae). - Ent. Nachr., 22 (7-8): 118-121, 4 Abb. [description on p.
118-120, fig. 1-4]

Agpec Ha aBmopa:

I[Iemsp Bepon

HauuonaneH npupogonayues my3seti
oya. Ilap OcBo6ogumea 1

1000 Codus
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Dr Alexi Popov at sixty years of age

Petar BERON

(Summary)

The prominent Bulgarian entomologist Dr Alexi Popov was born in Sofia on 7th of May
1942, as the grandson of Dr Ivan Buresch, founder of the former Royal Institutions of
Natural History. He graduated from Sofia University in 1967, was a biologist and since
1971 a researcher in the Zoological Institute and Museum. After the restoration of the
National Museum of Natural History in 1974 he became Head of the Zoology Department
of the Museum (up to 1979), then Curator of the Insect Division of the same Museum
(Doctor since 1986, Associate Professor since 1989). Ever since his first scientific
publication (1958, at the age of 16), A. Popov has remained interested in several groups of
insects, mainly Neuropteroid insects, on which he published 43 original papers, but also in
Orthoptera, Lepidoptera, Blattodea and other orders (out of 90 scientific papers). He is
now an internationally recognized specialist on these groups, having publications not only
on Bulgarian fauna, but also on the fauna of Turkey, Hungary, Macedonia, Central Asia,
Mongolia, Caucasus, Korea and other regions. His vast knowledge on various aspects of
the entomofauna of Bulgaria could be seen in many of his papers on the zoogeography of
Bulgaria, on the biodiversity and conservation value of the insects inhabiting the
protected territories (Vitosha, Rila, Pirin, Dobrudja, Strandja, Kresna Gorge and others).
The name of A. Popov is familiar to many European museums, where he studied insect
collections and where he is now taking part in the international scientific life. A. Popov is
also a member of many scientific bodies in Bulgaria, a secretary or member of editorial

boards of scientific journals and head of the entomological research in the National
Museum of Natural History in Sofia. On his 60th birthday his colleagues wish him good
health and many years of new scientific achievements.
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Historia naturalis bulgarica, 14, 2002: 17-27

3a cpegHoebponetlickua naanuncku
daynucmuuen eremenm B Beazapus

baazou I'PYEB

B npegaoXkenama om I'pyeB (8: TPYEB & KY3MAHOB, 1999) kaacudpukauus
Ha 3002eozpadckume komnaekcu u eaemenmu B Bwazapusa zpynama Ha
makcoHume, paznpocmpaHnedu B cpegHoeBponelickume u Hawume nAaHuHU,
e HauMeHyBana "cpegHoeBponelicku naanuncku eaemenm". Toli npunagaezxku
Ha eBponelickusa dayHucmuueH komnaeke (I'PYEB, 1988, 1990; I'pyeB 6: I'PYEB
& KY3MAHOB, 1994, 1999) u npucsecmBuemo Ha HezoBume komMmnoHeHmu y Hac
ce gbaXu Ha 3axaakgaHemo Ha kaumMama om Kkpasa Ha mepuuepa u
enaguaguume npes3 kBamepuepa.

CpegHoeBponetlickuam naanuncku eaemenm ce komnaekmyBa kakmo om
cpegHoeBponeilicku ¢opmu ¢ monmasnen uau ceBepen npous3xog, Muzpupasu
kbM 102 u 3aceauau Hawume Bucoku naaHuHu, maka u om gepuBamu Ha
cpegnoeBponeticku naanuncku BugoBe, dopmupasau ce 6 naanuHume Ha
Bbazapua uau u 8 naanunume Ha Baakanckusa noayocmpoB (8 ycaoBus na
2eozpadcka uzonayud) kamo Heoengemumau ¢ 2AayuaseH npousxog. Jacmygs-
Banusama u 3asegaBaHusma ca npuvuHUAU MuzZpauuu Ha cpegHoeBponetlicku
naaHuHcku BugoBe Hagoay kbm HuzuHume u kem 1w2. B meXkgyaeguukoBu
nepuogu u B caegaegHukoBo Bpeme me3u kpuoduanu BugoBe ca ce
"uzkauBaau" omnoBo kbM cmapume cu Mmecmoodumanus, kamo Hapeg ¢ moBa
ca 3aemaanu u Bucoku 30nu 8 no-r0zkHo paznoaokeHu naaHuHu (Hakou om msax
ca 3aceAuau u naaHuHu Ha eBponelickomo CpeguzemHomopue; GRUEV, 1995),
Mmezkgy koumo u Hawu. He cayuatino (u ¢ ocHoBaHue) MHO3UHA Hawu abmopu
u3noa3Bam HazBanua kamo "kapnamcku", "aanutlicku" u "cpegHoeBponeiicku
naaHuHcku BugoBe" B beazapud, ¢ koemo uzkaszBam ybekgeHuemo cu, ue me
ca HaBae3au y Hac om ceBep. KapmuHama Ha nbmuuwama u HauuHume Ha
npoHukBaHe Ha cpegHoeBponelicku naanuHcku BugoBe B Hawlume naaHuHu e
npaBguBo obpucyBana om JIPEHCKM (1946). Toll oOppwa ocodeHo BHumaHue
Ha "cpegHoeBponeluckomo naaHuHcko BausHue" 6 ouepmanHume om Hez20
dayHucmuuHu palioHu Ha bwazapusda: Palilon Ha 3anagHa bwbazapud,
Cmaponaanusncku pation u Ilenmpasen Bucokonaanuxcku patioH.

Yacm om npegcmaBumeaume Ha cpegHoeBponeilickus naanuHcku eaemMenm
ca oueBugHo naanuHcku no npousxog. VMima obaue ocHoBaHusa (kakmo Gewe
Beue 3azamHamo) ga ce cMAMaA, ye gpyza yacm om makcoHume, koumo ceza
obumaBam cpegHoeBponelicku u rozknoeBponeticku naanunu, ca 6s3Huknaau 6
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no-ceBepnu 2eozpadcku wupunu (I'PYEB, 1990). MoXke ga ce npegnoaaza, ue me
ca usue3Haau B mepumopuume Ha ceBep om CpegHa EBpona no npuyuna Ha
gpacmuuHume kaumamuuHu npomeHu npe3 kBamephepa. IToBog 3a makuBa
pa3cpXkgeHusa gaBa Hanpumep pasznpocmpaHeHuemo Ha Hakou Bucuu
makconu om cemeticmBo Chrysomelidae (Coleoptera) kamo pogoBeme Oreina
u Minota, Bp3nukHaau He no-kbCcHO om mepuuepa.

Pog Oreina uma noBeue om 25 noaAumunHu Buga 6u8 Bucokume cpegHo- u
tokHoeBponetlicku naanunu, Ho u g6a monomunnu Buga B8 Cubup (Casnu,
[Tpubatikaacku naanunu). Br3amoZkHo e mo3u pog ga e Bp3nuknan 6 cudbupcku
naaHUHU Ha Anzapckama obaacm, omkbgemo ga ce e pasnpocmpaHuA Ha
3anag, gocmuzaiiku EBpona (I'PYEB, 1990; 8 ma3u nybaukayud e gonycHama
HeBoaHa 2pewka; Ha c. 43, peg 1 omzope Bmecmo "Bugpm'" ga ce ueme
"pogpm"). AoHzumyguHasHama My eBpoazuamcka gustonkuus ce gpaXku Ha
enayuavuume. BnocaegemBue HezoBu BugoBe ca muzpupaau Ha 102, chU0 NO
npuyuHa Ha 3asegaBanHusama, u ca ce yemanoBuau 8 cpegHoeBponelicku naa-
HUHU, a ommamM u 8 naanuHu Ha IOX)kna EBpona (Bkatouumeano u 6wazapcku).
B nogkpena Ha xunome3ama 3a ceBepeH npou3xog Ha poga moXe ga
cBugemeacmBa pakmbm, ue eguH om eBponetickume my BugoBe - O. luctuosa -
ce cpewa u B8 CeBepna EBpona (Janusa, ®enockangusa) kamo uzkaroueHue om
Bcuuku ocmanaau, koumo ca munuuHu MoHmMaHHu ¢opMu B cpegHama u
iockHama uyacm Ha koHnmuHenma. [IepBonawaanomo gonyckane om I'PYEB
(1990), ue O. luctuosa (syn. rugulosa) moXe ga ce e paznpocmpaHuA nbEpBuYHO
om eBponeiickume naaHuHu kem ceBep, uzzaekga Bce no-manko Bepoamuo
ceza B cBemaunama Ha myk usaokeHama nocmaHoBka.

Pog Minota ckpwio uma AoH2ZumyguHaaHO gu3toHkmupan eBpa3zutlicku
apeaa. Tpu om BugoBeme my ce cpewam 6 naaHuHu Ha Aszuda (Kumau - 1,
finonus# - 1, Xumaaau - 1), a ocmaHaaume 6 Buga ooumaBam Bucokume uacmu
Ha cpegHO- u toXHoeBponelicku naaHunu. ToBa pasnpocmpaHeHue CBHWO
nogckaszBa aszuamcku npousxoqg (I'PYEB, 1990). Bur3mozkHO e pogem ga e
Br3nuknan 6 Anzapckusa uenmbp, omkbgemo ga ce € pasnpocmpaHuA Ha
3anag go EBpona u na usmok u wzouzmok 6 Asus, a BnocaegcmbBue ga e
uzuezHan B8 Cubup. PasnpocmpansBanemo my om cpegHoeBponetickume
nAaHuHU Ha 102 kbM naaHuHume Ha KOXna EBpona mpsadBa ga e 6uao ¢xogHo
¢ moBa npu pog Oreina.

CxogHu ¢ me3u npegnoaoXkenus uszkaszBa I'eopzueB (Carabidae 8: ITOIOB u
gp., 2000) omnocHo naanunckusa Bug Amara messae (Coleoptera: Carabidae).
To3u Bug e pasnpocmpaled 8 AaAnume u Bucokume naaHuHu Ha ceBepHama
nonoBuHa nHa bBaakanckus noayocmpoB. T'eopzueB gonycka, ue Bugepm e
"83M0KHO ga e umaa apkmoaanutlicko pasnpocmpaHeHnue npe3 mexgyaegHu-
koBume ¢da3u, HO ga e u3zuezHan Ha ceBep caeg nocaegHOmMO 3anegsbBane,
cbxpaHsaBaliku ce B8 onpegenenu yoekuwa (pedyzuu) no Bucokume 6ankancku

naaHuHu'". 3a cwXkaneHue auncBa docunen mamepuaa, kolimo ga ocBemau
paszaexkganusa myk B8enpoc.

HezaBucumo om kazanomo 3a pogoBeme Oreina u Minota, kakmo u 3a
Buga Amara messae, me Bce nak npunagaekam Ha cpegHoeBponetickus
naaHuHcku ¢payHucmuuen eaeMenm y Hac B Hacmoswe Bpeme. B nogkpena Ha
mobBa mpadBa ga ce kake, ue ako u ga ca npousne3au Ha ceBep om Cpegha
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EBpona, mo me ca ce ¢pxpaHuau 8 pedyzuu umensHo Ha Cpegna EBpona u
gHec ca HelilHu naaHuHcku obumameau. A me3u pedyzuu (B ceomBememBue
cbC cxBawanemo Ha DE LATTIN, 1937) ca cmaHnaau BmopuuHu ueimpoBe na
paznpocmpanaBane. Om msax BnocaegemBue BvnpocHume makcoHu ca
paswupuAu apeaaume Ccu Ha 102, gocmuzauku u Hawume nAaHUHU,
"maackanu" nocmeneHHo om caegBawu 3anegaBanud.

ITpumepen cnuckk na npegecmaBumeau Ha cpegunoeBponetickus
naanuHcku paynucmuuen eaemenm 8 Brazapus

I. Obumameau Ha cpegHoeBponeticku u 6bazapcku naanuHu

Tun MOLLUSCA
Kaac GASTROPODA
Zonitidae

Carpathica stussineri (Wagner)

bvazapuda: Puaa, Bumowa, Pogonu, Cmapa na. "Baankano-aanutiicka
epyna', "BaaXknu naanuncku zopu, ocobeno oykoBu" (JIAMAHOB & AVXAPEB,
1975).

Apean: Aanu, IIpeaanu (BeHemo), naaHuHu Ha AabOanus, OuBwa
[OzocnaBusd, beazapud.

MzmouHuuu: JJAMAHOB & AMXAPEB (1975), DEDOV (1998).

Tun ARTHROPODA
Kaac ARACHNIDA
Paspeg Araneae
Lycosidae

Pardosa ferruginea (L. Koch)
Bwazapus: Puaa (1900 m).

Apeaa: Aanu, Kapnamu, beazapus (Puaa).
M3amounuuu: DELTSHEV (1995).

Kaac INSECTA
Pazpeq Orthoptera
Tettigoniidae

Pholidoptera frivaldskyi Hermann

beazapus: Puaa, [Tupun, Pogonu, OcozoBo, Bumowa, AtoauH, Ao3encka
na., Cmapa na., CpegHa 2opa, Cakap (300; 1000-2200 m; "8ug noznam camo om
naaHuHume, 3amoBa 20 Hapuyam o6ukHoBeHa naaHunapka" - TIEHIEB, 1990).

Apeaa: FOXkHu Kapnamu (Vkpailina, Pymbaus), beazapus (mauunu)

JVIzamounuuu: bYPEII & TTEIIEB (1958), ITEIIEB (1964, 1975, 1990), ITENIEB &

AHJIPEEBA (1986).
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Pazpegq Heteroptera
Pentatomidae

Carpocoris melanocerus (Mulsant et Rey)

Brwazapusda: "8 uzaonucmen nosc Ha naaHudume" (Iocu®os, 1981).

Apeaa: naanunu Ha CpegHa EBpona, Anenunckus noayocmpoB u
baankanckus noayocmpoB.

M3mounuuu: Vlocudos (1981).

Paszpeq Coleoptera
Carabidae

Amara messae Baliani

Bovazapus: Puaa, [Tupun, Bumowa, Cmapa na. (1000-2400 m).

Apeaa: Aanu, Bucokume uwacmu Ha naasuHume Ha CaoBenus, bocHa u
XepuezoBuna, Yepna zopa, An6anus, Makegonus, bbeazapus,

VMzamouHuuu: HIEKE & WRASE (1988), GUEORGUIEV & GUEORGUIEV (1995),
GUEORGUIEV et al. (1997), I'EOPTMEB (2000).

Bembidion glaciale Heer

Bwazcapusa: Puaa, ITupun (2180-2520 m), Pogonu, Bumowa (2290 m),
Cmapa na.

Apeaa: annuiickume yvacmu Ha Aanume, Kapnamume, UepHa 2opa u Puaa.

Msmounuuu: 'EOPTMEB (1988, 1990), HIEKE & WRASE (1988), GUEORGUIEV &
GUEORGUIEV (1995).

Bembidion millerianum Heyden

beacapus: Puaa, ITupun, Pogonu, Cmapa na., Cpegna 2opa (1000-1600 m).

Apeaa: naaHuncku u cybaanulicku ywacmu na Aanume, Kapnamume u
nAaHuHuU Ha bocHa u bbazapus.

M3mounuuu: HIEKE & WRASE (1988), I'EOPTMEB (1992), GUEORGUIEV &
GUEORGUIEV (1995).

Calathus metallicus Dejean
Bwazapus: Puaa, ITupun, Bumowa, Ocoz080, Pogonu, beaacuya, Cmapa
na., Cpegna z2opa (1000-2900 m) u Macaen Hoc (Ha UepHo Mmope; peHOMeHBM

MozZxKe ga ce 00AcHU c¢bCc cxogecmBomo mexkgy npumopckusa u naanuHckus
kaumam - J10CU®OB, 1976; I'PYEB, 1988).

Apean: Tampu, Kapnamu, naanuHu Ha BocHa u XepuezoBuna, HepHa 2opa,
Andanud, XppBamcka, Cppbus u beazapus.

M3mounuuu: 'EOPIMEB (1988), HIEKE & WRASE (1988), GUEORGUIEV &

(UEORGUIEV (1995).
Dytiscidae

Hydroporus kraatzi Schaum
beazapus: Puaa (aakoako Bucokonaanuncku ezepa).
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Apean: naanuHu Ha llenmpaana EBpona u Ha wacm om OXkna EBpona.
M3mounuuu:; '"EOPTMEB (1987).

Hydroporus nivalis Heer

Bbazapus: Bucokume uacmu (go 1520 m) na Puaa, [Tupus u Bumowa.
Apean: Bucokume naanunu Ha EBpona u Maaa A3us.

M3mouHuuu: I'EOPTMEB (1987).

Staphylinidae

Deliphrosoma macrocephalum Eppelsh.
Bbazapud: ITupun (2900 m).

Apean: Aanu, naaduHu Ha XepuezoBuHna u bwazapus.
13mounuuu: T’EOPTMEB (1988).

Fusphalerium alpinum Heer

Bwazapus: Puaa, ITupun (2100-2600 m).

Apean: nananuHume Ha EBpona om Boze3ume go Kapnamume u Puaa u
[Tupun.

Vzmounuuu: 'EOPIMEB (1988).

Stenus phyllobatus Penecke
Bbeazapus: ITupun (2300 m),

Apeaa: VIamounu Aanu, Kapnamu, ITupus.
Vizmounuuu: I'EOPI'MEB (1988).

Elateridae

Ctenicera cuprea transsylvanica Szombory
Bwazapus: ITupusn (2000-2700 m).

Apeaa: Kapnamu, ITupus.

MN3amouHuuu: TEOPTUEB (1988).

Chrysomelidae

Batophila moesica Heikertinger

Beazapusa: ITupun, Bumowa, Awoaun, 'oao 6Bpgo, Pogonu, Cmapa na.,
Cpegna zopa (800-2100 m).

Apean: IOzknu Kapnamu (TpancuaBanus), naanuHu Ha bbazapud.

Vsmounuuu: GRUEV (1992), GRUEV & ToMoV (1998).

Chrysolina carpathica (Fuss)

Bbazapusa: Cmapa na., Cpegna zopa (1000-2000 m).

Apean: Cygemu, Beckugu, Tampu, Kapnamu, [HQunapcku naanunu,
nAaHUHU Ha beAzapud.

M3mounuuu: GRUEV (1992), GRUEV & ToMOV (1998).
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Chrysolina hemisphaerica purpurascens (Germar)

Beazapuda: Cmapa na., Bumowa (1000-1300 m).

Apeaa: Pygnu naanunu, Cygemu, BaBapcku naanunu, Kapnamu, Aanu,
naaHuHuU Ha bocHa u XepuezoBuHa u beazapus.

M3mounuuu: GRUEV (1992), GRUEV & ToMOV (1998).

Chrysolina rufa crassicollis (Suffrian)

Beazapusa: Cmapa na., Bumowa (1000-1450 m).

Apeaa: VIzmouHu Aanu, IOzknu Kapnamu, naanuHu Ha CaoBenusa u
bbazapusd.

3mounuuu: GRUEV (1992), GRUEV & ToMoV (1998).

Minota carpathica Heikertinger

Bwazapus: Puaa (1800 m).

Apeaa: Aanu, Kapnamu, naaHuHu Ha Iloawa, Yexus, CaoBakus, YHzapus,
PymbHusa, 3anagHa I'epmanus, CeBepna VMmaaus, IlIBetivapusa, CaoBenus,
XbvpBamcka, Ykpatlina, brazapus.

M3smounuuu: GRUEV (1992), GRUEV & DOEBERL (1997), GRUEV & TomMmoVv
(1998).

Minota halmae (Apfelbeck)

Bbazapud: ITupud, Bumowa, Cmapa na. (1100-1250 m).

Apean: Aanu, Kapnamu, naanunu Ha UYexus, CaoBakus, VuHzapus,
PymbHusa, ABcmpusa, CeBepna Mmaausa, CaoBenus, bocna u XepuezoBuna,
XbpBamcka, bpazapud.

VzmouHuuu: GRUEV (1992), GRUEV & DOEBERL (1997), GRUEV & ToMOV (1998).

Neocrepidodera corpulenta (Kutschera)

Bwazapus: ITupun, Pogonu (1200-1300 m).

Apeaa: Aanu, Kapnamu, AneHuHu, naadHunu Ha baakanckus noayocmpo8.
3mounuuu: GRUEV (1992), GRUEV & DOEBERL (1997), GRUEV & ToMOV (1998).

Neocrepidodera peirolerii (Kutschera)

Bwazapus: Puaa, [Tupun, Bumowa (1100-2100 m).

Apeaa: naanuHu Ha ABcmpus, ®panuud, Auxmenwaiin, IIIBetuapud,
CeBepHa VMimaaus, CaoBenus, BocHa u XepuezoBuna, MakegoHus, bbeazapusd.

Vzmounuuu: GRUEV (1992), GRUEV & DOEBERL (1997), GRUEV & ToMoV (1998).

Oreina intricata anderschi Duftschmid

Bwazapusa: Cmapa na. (1200 m).

Apean: Aanu, Kapnamu, naaHunu Ha DBocha, Makegonus, Cnbpbus u
bbazapus,

M3mounuuu: GRUEV (1992, 1998), GRUEV & ToMOV (1998).

Psylliodes aereus austriacus Heikertinger
bowazapusd: Puaa, I[Tupud, Cmapa na. u Bumowa, om 1100 go 2400 m.
Apean: Aant:;, Kapnamu, naaHuHu Ha beazapus.
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M3mounuyu: I'PYEB (1990), GRUEV (1992), GRUEV & DOEBERL (1997), GRUEV
& ToMov (1998).

Curculionidae

Argoptochus bifoveolatus (Stierlin)

bbazapus: Puaa, Bumowa, Pogonu, Cmapa na. (1500-2000 m).
Apeaa: FOXknu Kapnamu (TpaHcuaBanus), naaHuHu Ha Beazapus.
JIsmouHuuu: AHI'EAOB (1976).

Cionus ganglbaueri Wingelmueller
bbazapuda: Cmapa na., Cpegna 2opa (1200-1700 m).
Apeaa: yeaume Kapnamu, naanuiu Ha BeAazapud.
3mounuyu: AHTEAOB (1980).

Otiorrhynchus anthracinus (Scopoli)

bwazapus: Puaa, ITupun, Pogonu, OcozoBo, Beaacuua, Cpegna zopa (1000-
2000 m).
Apeaa: Aanu, IIupeneu.

M3mouHuuu: AHTEAOB (1976).

Otiorrhynchus dives Germar

Bbwazapusa: Pogonu, Bumowa (1200-1800 m).

Apeaa: Kapnamu, naanunu Ha baakanckus noayocmpoB.
M3mounuuu: AHTEAOB (1976).

Trachyphloeus ventricosus Germar
Bbuazapusa: Puaa (1000 m).

Apeaa: OXknu Kapnamu (TpancuaBanus), naanuHu Ha Cepous u beazapud.
MzmouHuuu: AHI'EAOB (1978).

Pazpeg Lepidoptera
Hesperiidae

Pyrgus cacaliae (Rambur)

bwacapud: [Tupun (2800 m), Puaa, Bumowa, Cmapa na.

Apeaa: eBponeticku Bucoku naanunu; "zaayuanes peaukm" (ABADJIEV, 1997).
VismouHuuu: BYPEII & TYAEINIKOB (1930), ABADJIEV (1997).

Pazpeq Trichoptera
Glossosomatidae

Glossosoma discophorum Klapalek
bbazapusa: Puaa, ITupun (900-2100 m).

Apeaa: Kapnamu, naasunu Ha Baakanckus noayocmpoB.
smounuuu: KYMAHCKN (1985).
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Limnephilidae

Drusus bigutiatus (Pictet)

Bbazapusa: Puaa, [Tupun (1000-2500 m); "munuyeH naaHuncku pumpo-
ouonm" (KYMAHCKM, 1988).

Apean: naanunu Ha [lenmpaana EBpona u baakanckus noayocmpo8.

Mamounuuu: KYMAHCKH (1988).

II. TTaanuncku engemumu, gepuBamu Ha cpegHoeBponelicku naanuncku
dopmu

Tun MOLLUSCA
Kaac GASTROPODA
Clausiliidae

Vestia riloensis (A. Wagner)

Bwazapus: Puaa, ITupun, Bumowa, Pogonu, Cmapa na. "baakano-
kapnamcka zpyna", "BaakHu 2opu, ocobeno ©ykoBume, u 8 aanulickama
30Ha" (JIAMAHOB & AVIXAPEB, 1975).

Apean: Makegonusi (OcozoBcka na.), naanunu Ha Bwazapus. Baakancku
engemum. Vestia riloensis moravica Brabanec: 3anagnu Kapnamu.

Jzmounuuu: JAMAHOB & AMXAPEB (1975), DEDOV (1998).

Tun ARTHROPODA
Kaac INSECTA

Pazpeq Coleoptera
Chrysomelidae

Oreina alpestris balcanica (Weise)

Beazapus: Puaa, OcozoBo, Bumowa, Pogonu, Cmapa na. (900-2000 m).

Apeaa: Cmapa na. (Cpp6us) u naanunu Ha beazapus. baakancku engemum,
O. alpestris s.l. (okoano 20 nogBuga) - Aanu, Kapnamu, Cygemu, Tampu,
[Tupeneu, AneHuHu, naasunu Ha Acmypud u baakanckus noayocmpoB.

M3mouHuuu: BECHYNE (1958), GRUEV (1992, 1998), GRUEV & ToMoOV (1998).

Oreina cacaliae dinarica (Apfelbeck)

Bwazapus: Puaa, Pogonu, Cmapa na. (1000-1400 m).

Apean: naanuHu Ha bBocna u XepuezoBuna, XbpBamcka, Makegonud,
Cupbus, beazapus. Bankancku engemum. O. cacaliae s.l. (okoao 12 nogBuga) -
Cygemu, Boze3u, IlI8apuBaag, Aanu, Kapnamu, ITupeneu, naaHuHume Ha

Acmypus, naanuHu Ha baakanckus noayocmpoB.
M3mounuuu; BECHYNE (1958), GRUEV (1992, 1998), GRUEV & ToMoOV (1998).

Oreina plagiata schipkana (Jakob)

Bwazapusa: Cmapa na. (1700-2000 m). beazapcku engemum.
Apean Ha O. plagiata s.l. (okoao 13 nogBuga) - Aanu, Tampu, Kapnamu,
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AneHuHu, naAaHuHu Ha bocHa u XepuezoBuHa, Xbpbamcka, bbazapus.
VMzmouHuuu: BECHYNE (1958), GRUEV (1992), GRUEV & ToMoV (1998).

Oreina speciosissima drenskii (Gruev)

Bwvacapusd: Puaa, [Tupun, Cmapa na. (2000-2900 m).

Apeaa: Cmapa na. (beazapus, CepOus). Baakancku engemum. O.
speciosissima s.l. (okoao 12 nogBuga) - Aanu, Kapnamu, Tampu, Cygemu,
Beckugu, ITupeneu, naanunu Ha 'epmanus, Cmapa na,

3mounuuu: BECHYNE (1958), GRUEV (1992), GRUEV & ToMoOV (1998).

Oreina virgulata ljubetensis (Apfelbeck)

bbazapud: ITupun, Pogonu, Cmapa na. (1000-1800 m).

Apeaa: naanuHu Ha BocHa u XepuezoBuna, An6anus, Makegonusa, Cepous,
bbazapusa. Baakancku engemum. O. virgulata s.l. (okoao 7 nogBuga) - Aanu,
Kapnamu, Tampu, Cygemu, ITupeneu, naanunu Ha Baakanckus noayocmpoB.

VIsmouyHuuu: BECHYNE (1958), GRUEV (1992, 1998), GRUEV & ToMOV (1998).

Pazpeq Trichoptera
Limnephilidae

Chionophylax mindszentyi bulgaricus Kumanski

beazapusa: Cmapa na. (2100 m). Bwazapcku engemum. "BeposamHo
enayuanes peaukm" (KYMAHCKM, 1988).

Apean na Ch. mindszentyi s.l. - Kapnamu, naanuHu Ha Baakanckus
noayocmpo8.

M3mounuuu: KYMAHCKH (1988).

Drusus romanicus meridionalis Kumanski

Bbazapusa: Puaa, ITupun (1000-2300 m). Bpazapcku engemum.
Apeaa na D. romanicus s.str. - Kapnamu,

Mzamounuuu: KYMAHCKM (1988).
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About the Central European mountainous faunistic
element in Bulgaria

Blagoy GRUEV

(Summary)

The Central European mountainous faunistic element in Bulgaria includes taxa which
are distributed both in the mountains of Central and South Europe (in Bulgaria
respectively). Some of them have mountainous origin, and others are probably northern
forms, which disappeared in North Europe by reason of the drastic climatic changes
during the Quaternary, and are now preserved only in some refuges of the European
mountains. It is obvious that the components of the Central European mountainous
element "have come" to this country from the Central European mountains during the
glaciations mainly. Two lists of taxa of the Central European mountainous faunistic
element in Bulgaria are given: 1. Taxa of Central European and Bulgarian mountains. 1I.
Mountainous endemics, derivatives of Central European mountainous forms.
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JJuvumsbp Pauueb na 80 cogunu

[Iemsp BEPOH

Ha 28 ¢eBpyapu 1922 2. kamo ompoue Ha gBa usBecmnu ueneaapcku poga - MoaomsaxoBckus u
Kadpeackusa - na 6aa cBam ce nosBsaBa egna om naiti-koaopumuume auynocmu 8 Pogonume u 8
ObAzapckama cneaeoaozus - [lumumsp PatliveB. Paxkga ce 8 cmymnu 8pemena kamo 600 - zpamoB 6ausnak
u camo 2oaomsaxoBckus unam u epuXkume Ha matika my nomazam ga uzpacmse u npexkuBee kakBu Au ne
npemexkgusa. Yuacmuuk 8 nocaegnama (3aceza) Boiina, ocHoBamea na gBa myses 8 Ueneaape - My3ses na
kapcma u cneaeoarozusma u My3ses Ha ckume, 6aii Jlumumsp e egus om Hati-spkume npegecmaBumeau na
cBemaama ¢ananza yuumeau - Be3pozkgenuu, koumo ca 8 ocnoBama na muo20 Hayku y Hac u Ha 2oasma
yacm om myseliHume cObupku. Toii ce pogee ¢ pycenckume cu koaezu KoBaueB u XaaBagkueB, c
komaenckus Bacua 'eopzueB, ¢ geazonoackus 3aamapcku, ¢ acenoBzpagckus KoBaue8, nsk u cne camume
6pamasa [lIkopnua. Be3bpoii ca yuenuuyume, koumo Paiiye8 e nayyua na 10608 ksm npupogama, Ha ymenue
Ja x0gAm u3 nAaHuHume u newepume, Ha nampuomu3ssm u Xkakga ga ©sgam noAe3nu Ha cmpanama cu.
Bbnpeku, ye na Hezo u Ha gpye2u cmozkepu Ha Hbazapckomo yyuauwe Gewe omuemo 38anuemo "3acaykua
yuyumea" kamo "komynucmuuecko"(!), Benpeku unmpuzume u ozopueHusma, koumo He omMuHaxa u mosu
sk pogonuaHuH, 3acAy2ume My 3a ofpasoBanuemo, 3a My3eliHomo geao, a u 3a "zoasimama" nayka ne
moxke ga my omueme Hukoil. Te 6saxa npuznamu u 8 gaaeyna ®panuusa - BugHu cneuuasucmu 20
nocewabaxa u npuemaxa kamo koaeza u my nocBemuxa nskoako Buga omkpumu om He2o0 newepnu
*)uBomuu: Niphargus raitchevi, Bathyscia raitchevi, Trichoniscus raitchevi.

[Ipe3 ganeunama 1937 2. ¢ 15 2zoguwnusa [lumumsp ce cayuBam gBe Barknu cebumus - yuacmBa 8
kypca no cku na cBoa yuumea Cmosan CmaBpe8 u cam Bauza B8 newepume kpaii Ueneaape. CmaBa
ceecmesamea no cku, mpenbop, a caeg cuynBane Ha kpak - cegus u ypeghuk Ha My3ses na ckume.
[lewepnama my kapuepa BgnxB8a yBakenue - oule om 1950 2oguna, kozamo ce 3akpuBa u sampuBa
brazapckomo newephno gpy*kecm8o, JI. PatliyveB opzatuszupa kpskok no cneaeonozus 8 yyuauwemo.
Taka wak go BwacmanoBaBanemo Ha opzaHuzupanHomo newepHo @gBuXkenue npes 1958 e.
eguicmbBenume mecma, kpgemo mbkgyka uckpama na cneaeonozusma, ca zpynama okoao II.
Tpaumee8, Pycenckusm myseil u kpexkoka na PaiiueB8. C 52 2oguniu no newepume motii e ceza Haii-
Bb3pacmuus u ¢ nali-gpAs2 cmax akmu6en newepusk y nac.

3Hanusma, koumo PatiueB noayyaBa 8 Yyumeackusi uncmumym 8 [TaoBguB u gonsaBa 8 kypca no
newepHo geao nog pskoBogecmBomo na TpanmeeB my nomazam npu patomama my kamo 3aBexkgauy
apxeoaozuunus omgea Ha Okpwknua ucmopuuecku myseli 8 CmoasiH u npu cb3gaBanemo Ha My3ses Ha
cneaeonozusma u kapema 8 Yeneaape. To3u ynukanen na Baankanume myseli 6e npeguecmBan om
mMy3etina coupka no cneaeoaozus, omkpuma 8 yumasuwemo 8 Yeneaape na 17 mapm 1967 2. Jlo 1986 2.

Patiueb e 2aaBen ypegnuk na noBus myseii, kamo cp3gaBa snauumeana koaekuus om namepernume B8
newepume kocmu na uskonaemu )kuBomiu, ceyuBa, newepHu obumameau, mutepaau u gp. Toli akmuBno

cpmpygHuyu ¢ Hauuonaanua npupogonayden my3seil,, ¢ gpy2u naydynu uncmumymu 8 Codus u c
Hngwemnmna anabopamopus 8 Myauc - @panyusa. B pabomama my nomazam cunsm my ['eop2u u chaxa
my WMoBka, cpup uscaegoBameau na newepume u myselinu pabomnuuu. MexkgyBpemenno PativeB
ocpwecmbsba u gpy2u npoekmu - mypucmuyeckomo o63aBexkgane na newepume YxaoBuua, lsBoackomo
2bpAo u flzogunckama newepa, opzanusupane Ha gBe newepHu kaumamuuiu cmanuuu 8 flzogunckama
u CbhupkoBama newgepu, nanucBa nskoako knukku 3za newepume u nogzomBs DBubauozpapusa va
newepume 6 Pogonume. BaXkna yacm om getinocmma my e uigaBanemo (3aegio ¢ nokotinua Jlumummsp
CnoeB) na troaemuna "Pogoncku newepnnk", Bucoko uenen Bepeg cneaeosozume. Om mo3u Gionemun (3a
Aaaocm, Beue CnpsA) udaxloxa, npu mpyguume mozaBawnu yceaoBus, 84 Opos ¢ ueHHu gaHuu 3a
pogonckume newepu. PauyeB opzanuzupa u Maagekka wkoaa no cneaeoaozus u gbpa2o ce 3aHumaBa ¢
MAggume newepiauu om Yeneaapekus newgepen kay6 - nskoza egun om Bogewyume 8 Bsazapus.

Beska cpewa ¢ Jlumumsp PaliveB nocu yeewanemo 3a gokocBane go oneau yemou, 6aazogapenue
a koumo ¢ oucasa u ce e Bp3Bucua Gbazapckusm napog. la nawus Gai Jlumumsp, pogonckus
BouBoga - Be3poxkgeney keaaem om chpue godbpo agpaBe, noBu newepu u 3acay’keHo npusHaHue.
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On the High Altitude Pseudoscorpions
(Arachnida: Pseudoscorpionida) in the Old World

Petar BERON

Order Pseudoscorpionida in the World includes about 3000 species of ca.
435 living genera (429 in HARVEY, 1990). According to the latest revision of
HARVEY (1992), the families are 24, Our analysis of all pseudoscorpions in the
Old World found over 2200 m shows, that this altitude is reached by 158
species belonging to at least 66 genera and 16 families (Table 1).

Table 1

Genera of Pseudoscorpions in the Old World (including Australia, New
Zealand, New Caledonia and St. Helene) living at or above 2200 m

Families Genera Genera Genera Genera in the Old World
World > 2000 m Old World >2200 m >3000 m > 4000 m

Chthoniidae 30 7 19 5 4 0
Lechytiidae 1 1 1 1 1 0
Tridenchthoniidae 16 4 9 4 3 0
Geogarypidae 3 3 3 2 1 0
Olpiidae 51 12 29 5 3 0
Gymnobisiidae 4 1 3 1 1 0
Ideoroncidae 9 1 6 1 1 0
Hyildae 4 1 1 1 1 1
Neobisiidae 36 5 21 1 0 0
Syarinidae 14 1 1 1 0 0
Cheiridiidae 6 2 6 2 2 0
Sternophoridae 3 1 1 1 0 0
Atemnidae 20 6 17 6 2 0
Chernetidae 110 14 53 11 8 1
Cheliferidae 58 13 43 9 4 1
Withiidae 30 4 24 4 3 0

Only small number of pseudoscorpions live in the European mountains
higher than 2000 m: 2 in the Pyrenees, 1 in Sierra Nevada, 6 in the Alps, 1 1n
the Apennines, 2 in the mountains of Balkan Peninsula, 12 in Caucasus. Only
4 species reach or live higher than 3000 m: Neobisium jugorum L. Koch (Alps,
3600 m), N. nivale Beier (Sierra Nevada, 3481 m), N. anatolicum Beier
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(Caucasus, 3000 m). The only known dweller of our highest summits
Neobisium carcinoldes Hermann also goes as high as 3000 m in the Alps.
Obviously, the members of Neobisium are monopolists on the highest parts of
European mountains. Within the belt 2000-3000 m in Europe (incl. Caucasus)
live also some species belonging to the genera Chthonius (Ch. tetrachelatus
Preyssler in Caucasus up to 2500 m, in Iran up to 2900 m), Roncus (R.
microphthalmus Daday up to 2200 m in Caucasus), Chernes (Ch. montigenus
Simon up to 2740 m), from the genus Neobisium also N, bernardi Vachon (up
to 2800 m), N. delphinaticum Beier (up to 2850 m), N. noricum Beier (up to
2500 m), N. dolomiticum Beier (up to 2400 m), etc.

The studies of Tullgren, Beier, Mahnert, Redikorzev and our own
collections from Kenya, Tanzania and Uganda, have shown, that in the East
and Central African mountains live at or above 2200 m at least 26 species of
Pseudoscorpionida. At least 13 of them reach 3000 m, 4 - 3500 m and only
Titanatemnus palmaquisti is known to live above 4000 m.

At least 12 species of Pseudoscorpionida, belonging to eight families, have
been recorded from Central Asia (above 2200 m), including 11 above 3000 m
and four above 3500 m. The champions are Bisefocreagris kaznakovi
(Redikorzev) - 4810 m (Neobisiidae, Tibet), Dactylochelifer brachialis Beier
(4200 m, Karakorum), Gobichelifer chelanops (Redikorzev) (3650 m,
Karakorum) and "Chelifer' baltistanus di Caporiacco (3950 m, Karakorum)
(all three belonging to Cheliferidae).

In the Himalaya, over 2200 m have been recorded 29 species of
Pseudoscorpionida, over 3000 m - 17, over 3500 m - eleven and over 4000 m -
three (Stenohya martensi Schawaller - 4700 m, Orochernes nepalensis Beier
and Dactylochelifer macrotuberculatus Krumpal, 4000 m, all three from
Nepal). The species above 2200 m belong to 20 genera and 11 families.

The high altitude pseudoscorpions in South and North America belong to
the families Chthoniidae  (Austrochthonius), Pseudogarypidae
(Pseudogarypus), Olpiidae (Olpiolum, Progarypus, Serianus, Stenolpiodes,
Stenolpium), Cheliferidae (Parachelifer, Haplochelifer, Dactylochelifer,
Hysterochelifer), Chernetidae (Lustrochernes, Parachernes) and Withiidae
(Parawithius). The families Chthoniidae, Olpiidae, Cheliferidae, Chernetidae
and Withiidae are common to the Old World. Pseudogarypidae occurs in
North and South America and in Australia. None of the species and only two

genera of Cheliferidae (Hysterochelifer and Dactylochelifer) are shared with
the oreal of the Old World.

Out of the remaining families, represented in the high altitude fauna of
the Old World, Lechytiidae, Tridenchthoniidae, Geogarypidae, Ideoroncidae,
Syarinidae, Cheiridiidae and Sternophoridae are represented in the Americas,
but are not known there above 2200 m. Hyidae do not live 1n the Western
Hemisphere. Garypidae reach high altitude in South America, but not in the
Old World.
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Table 2

Species of Pseudoscorpions living at or above 2200 m in Europe,
Central Asia, Himalaya and Tropical Africa

Families and genera Europe Central Asia Himalaya Tropical Africa

1 _ 2 3 4 5
Chthoniidae 3 1 2 5
Centrochthonius 0 1 0 0
Chthonius 3 0 0 0
Lagynochthonius 0 0 1 0
Tyrannochthonius 0 0 1 5
Lechytiidae 0 0 1 1
Lechytia 0 0 1 1
Tridenchthoniidae 0 0 1 5
Compsaditha 0 0 0 2
Ditha 0 0 1 0
Pycnodithella 0 0 0 1
Verrucadithella 0 0 0 2
Geogarypidae 0 2 2 4
Afrogarypus 0 0 0 4
Geogarypus 0 2 2 0
Olpiidae 0 2 1 1
Calocheiridius 0 0 1 1
Garypinus 0 1 0 0
Olpium 0 1 0 0
Ideoroncidae 0 0 0 1
Negroroncus 0 0 0 1
Hyidae 0 0 4 0
Stenohya 0 0 4 0
(syn. Laevigatocreagris) 0 0 1 0
Neobisiidae 17 2 2 1(2)
Bisetocreagris 0 2 1 0
Microbisium 0 0 0 1
Neobisium 16 0 0 1(2)
Nepalobisium 0 0 1 0
Roncus 1 0 0 0
Syarinidae 0 0 0 1
Ideoblothrus 0 0 0 1
Cheiridiidae 0 0 2 2
Apocheiridium 0 0 1 1
Cheiridium 0 0 1 0
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Cryptocheiridium 0 0 0 1
Atemnidae 0 1 2 7
Atemnus 0 1 2 0
Cyclatemnus 0 0 0 3
Micratemnus 0 0 0 1
Paratemnoides 0 0 0 1
Titanatemnus 0 0 0 2
Cheliferidae 0 6 3 4
Dactylochelifer 0 5 1 0
Gobichelifer 0 1 0 0
Hansenius 0 0 0 1
Chelifer 0 0 0 1
Hysterochelifer 0 0 1 0
Lophochernes 0 0 1 0
Microchelifer 0 0 0 2
Chernetidae 1 4 9 14
Alochernes 1 1 0 0
Caffirowithius 0 0 0 5
Ceriochernes 0 0 3 0
Dendrochernes 0 1 1 0
Lasiochernes 0 0 0 1
Lamprochernes 0 0 1 0
Megachernes 0 1 3 0
Nudochernes 0 0 0 8
Orochernes 0 0 1 0
Pselaphochernes 0 1 0 0
Withiidae 0 0 1 7
Ectromachernes 0 0 0 1
Stenowithius 0 0 0 1
Trichotowithius 0 0 0 2
Withius 0 0 1 3

Pseudoscorpionida in the Old World, known at or above 2200 m
Order PSEUDOSCORPIONIDA - up to ? 5000 m (Nepal)

Chthoniidae - up to 3650 m (Nepal)

Afrochthonius Beier - up to 2590 m (A. brincki Beier, Lesotho), 2500 m (A.
ceylonicus Beler, Sri Lanka)

Centrochthonius Beier - up to 3650 m (C. kozlovi Redikorzev, Nepal, Tibet)

Chthonius C. L. Koch - up to 3030 m (Ch. hispanus Beier, Sierra Nevada),
2900 m (Ch. tetrachelatus Preyssler, Iran, Elburs; 2500 m, Caucasus), 2400 m
(Ch. dacnodes Navas, Spain)

Lagynochthonius Beier - up to 3100 m (L. himalayensis Morikawa, Nepal),
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Fig. 1. Altitudinal distribution of Pseudoscorpionida living at and above 2200 m in the Old
World. A - Chthoniidae (up to 3650 m); B - Lechytiidae (up to 3600 m); C -
Tridenchthoniidae (up to 3200 m); D - Geogarypidae (up to 3200 m); E - Olpiidae (up to 3650
m); F - Hyidae (up to 5000 m); G - Ideoroncidae (up to 2250 m); H - Neobisidae (up to 5000
m); I - Syarinidae (up to 3000 m); J - Cheiridiidae (up to 3600 m); K - Sternophoridae (up to
2300 m); L - Atemnidae (up to 4100 m); M - Cheliferidae (up to 4200 m); N - Chernetidae
(up to 4000 m); O - Withiidae (up to 3500 m)

2400 m (L. tonkinensis Beier, Vietnam; 2300 m, Thailand), 2400 m (L.
annamensis Beier, Vietnam)

Tyrannochthonius Chamberlin - up to 3500 m (7. rahmi Beier, Nepal; T.
robustus Beier, Sichuan, China), 3300 m (7. brevimanus Beier, Elgon), 3300 m
(T. meneghettii di Caporiacco = T. holmi Beier, Elgon), 3025 m (7. wittei
Beier, Kivu), 2800 m (7. sokolovi Redikorzev, Kenya; 2780 m, Kivu), 2550 m (7.
pachythorax Redikorzev, Thailand), 2350 m (7. elegans Beier, Kivu)

Lechytiidae - up to 3600 m (Nepal)

Lechytia Balzan - up to 3600 m (L. himalayana Beier, Nepal), 2900 m (L.
maxima Beier, Kenya)

Tridenchthoniidae - up to 3200 m (Kenya)

Compsaditha Chamberlin - up to 2300 m (C. basilewskyi Beier, Kenya),
2250 m (C. congica Beier, Kivu)

Verrucadithella Beier - up to 3200 m (V. dilatimana Redikorzev, Kenya),
2950 m (V. jeanneli Beier, Elgon)

Pycnodithella Beier - up to 3000 m (P. abyssinica Beier, Ethiopia)

Ditha Chamberlin - up to 3000 m (D. proxima Beier, Nepal), 2500 m (D.
tonkinensis Beier, Vietnam)

Geogarypidae - up to 3200 m (Nepal, Kivu)

Afrogarypus Beier - up to 3200 m (A. intermedius Beier, Kivu), 2900 m (A.
monticola Beier, Kenya), 2900 m (A. zonatus Beier, Kivu), 2200 m (A.
basilewskyi Beier, Kenya)
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Geogarypus Chamberlin - up to 3200 m (G. nepalensis Beier, Nepal), 3000
m (G. continentalis Redikorzev, Kirgizstan, Kungey Alatau), 2440 m (G.

angulatus Chamberlin, India, Nilgiris), 2300 m (G. irrugatus Simon, Bhutan;
2200 m, Tien Shan)

Olpiidae - up to 3650 m (Elgon), 4100 m (Peru)
Amblyolpium Simon - up to 3300 m (A. simoni Heurtault, Tibesti, Tchad)
Calocheiridius Beier et Turk - up to 3650 m (C. crassifemoratus Beier,
Elgon), 2730 m (C. sulcatus Beier, Nepal)
Garypinus Daday - up to 3000 m (G. afghanicus minor Beier, Afghanistan)
Horus Chamberlin - up to 2350 m (H. montanus Beier, Lesotho), 2318 m (H.
obscurus Tullgren, Drakensberg)

Olpium L. Koch - up to 3000 m (O. intermedium Beier, Afghanistan), 2800
m (O. tenue Chamberlin, Tibesti, Tchad)

Hyidae - up to ? 5000 m (Nepal)

Stenohya Beier (syn. Levigatocreagris Curcic) - up to 5000 m (Stenohya sp.,
sub "Levigatocreagris / Bisetocreagris sp.", Nepal), 4700 m (S. martensi
Schawaller, Nepal), 3500 m (S. gruberi Curci¢, Nepal), 2700 m (S. kashmirensis

Schawaller, Kashmir), 2500 m (S. hamatus Leclerc et Mahnert, Thailand)

Gymnobisiidae - up to 3203 m (South Africa)

Gymnobisium Beier - up to 3203 m (G. quadrispinosum Tullgren, South
Africa)

Ideoroncidae - up to 2250 m (Kenya)
Negroroncus Beier - up to 2250 m (N. silvicola Mahnert, Kenya)

O A

Fig. 2. Genera of Pseudoscorpionida living at or above 2200 m in the Old World. A -
Chthoniidae (5); B - Lechytiidae (1); C - Tridenchthoniidae (4); D - Geogarypidae (2); E -
Olpiidae (5); F - Hyidae (1); G - Ideoroncidae (1); H - Neobisiidae (6); I - Syarinidae (1); J -
Cheiridiidae (3); K - Sternophoridae (1); L - Atemnidae (7); M - Cheliferidae (9); N -
Chernetidae (11); O - Withiidae (4)

34



Neobisiidae - up to ? 5000 m (Nepal)

Bisetocreagris CurCic - up to ? 5000 m (Bisetocreagris sp., sub
"Levigatocreagris / Bisetocreagris sp.", Nepal), 4810 m (B. kaznakovi
Redikorzev, Tibet; 4000 m, Kirgizstan; 3600 m, Nepal), 2700 m (B. fenuis
Redikorzev, Tien Shan), 2550 m (B. indochinensis Redikorzev, Thailand), 2400
m (B. philippinensis Beier, Luzon, Philippin Is.)

Microbisium Chamberlin - up to 3300 m (M. dogieli Redikorzev = M.
perpusillum Beier, Kenya; 2300 m, Rwanda)

Microcreagris Balzan - up to 2200 m (M. brevidigitata Chamberlin, Japan)

Neobisium Chamberlin - up to 4100 m (. alticola Beier, Anatolia), 3600 m
(N. jugorum L. Koch, Alps), 3481 m (V. nivale Beier, Sierra Nevada), 3200 m
(N. kobachidzei Beier, N. erythrodactylum L. Koch, Caucasus), 3000 m (iV.
anatolicum Beier, Caucasus), 3203 m (NN. carcincides Hermann = N.
muscorum Leach, Aberdare, Kenya; 3000 m, Alps; 2914 m, Pirin), 2850 m (V.
delfinaticum Beier, Alps), 2800 m (V. bemarda Vachon, Pyrenees) 2500 m (V.
crassifemoratum Beier, Caucasus; N. carpaticum Beier, Carpathes; N.
noricum Beier, Alps; N. fuscimanum C. L. Koch, Caucasus; N. validum C. L.
Koch, Caucasus; N. labinskyi Beier, Caucasus), 2400 m (N. dolomiticum Beier,
Dolomiti), 2200 m (N. ischyrum Beier, Dolomiti)

Nepalobisium Beier - up to 3150 m (N. franzi Beier, Nepal)

Roncus Beier - up to 2200 m (R. microphthalmus Daday, Caucasus)

Syarinidae - up to 3000 m (Japan)
"Orideobisium" Kishida (nomen nudum) - up to 3000 m ("O. takanoanum'"

Kishida, nomen nudum, Japan)
Ideoblothrus Balzan - up to 2200 m (1. leleupi Beier, Kivu, sub "Ideobisium")

L kg

Fig. 3. Species of Pseudoscorpionida living at or above 2200 m in the Old World. A -
Chthoniidae (15); B - Lechytiidae (2); C - Tridenchthoniidae (6); D - Geogarypidae (6); E -
Olpiidae (7); F - Hyidae (4); G - Ideoroncidae (1); H - Neobisiidae (25); I - Syarinidae (1); J
- Cheiridiidae (4); K - Sternophoridae (1); L. - Atemnidae (11); M - Cheliferidae (17); N -
Chernetidae (31); O - Withiidae (8)
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Cheiridiidae - up to 3600 m (Nepal)

Apocheiridium Chamberlin - up to 3600 m (A. rossicum Redikorzev = A,
nepalense Curci¢, Nepal), 2300 m (A. pallidum Mahnert, Kenya)

Cheiridium Menge - up to 2800 m (Ch. nepalense Beier, Nepal)

Cryptocheiridium Chamberlin - up to 3200 m (C. elgonense Beier, Elgon),
2250 m (C. kivuense Beier, Kivu)

Sternophoridae - up to 2300 m (New Guinea)

Afrosternophorus Beier - up to 2300 m (A. cavernae Beier, Papua New
Guinea)

Atemnidae - up to 4100 m (Kilimanjaro)

Anatemnus Beier - up to 2400 m (A. angustus Redikorzev, Vietnam)

Atemnus Canestrini - up to 3000 m (A. politus Simon, Kirgizstan; 2500 m,
Karakorum; 2400 m, Kashmir; 2200 m, Nepal), 2300 m (A. furkestanicus
Redikorzev, Bhutan)

Cyclatemnus Beiler - up to 3000 m (C. minor Beier, Ethiopia), 2350 m (C.
centralis Beier, Rwanda; C. fallax Beier, Elgon), 2220 m (C. robustus Beier,
Kivu)

Micratemnus Beier - up to 2200 m (M. sulcatus Beier, Kenya)

Oratemnus Beier - up to 2200 m (O. indicus With, India)

Paratemnoides Harvey (pro Paratemnus Beier) - up to 3050 m
(Paratemnoides sp., Kenya)

Stenatemnus Beier - up to 2300 m (S. brincki Beier, India)

Titanatemnus Beier - up to 4100 m (7' palmquisti Tullgren = T. montanus
Beier, Tanzania, Kenya), 2900 m (7. chappuisit Beier, Elgon), 2780 m (T.
sjostedti Tullgren, Kivu)
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Fig. 4. Genera of Pseudoscorpionida living at or above 2500 m in the Old World. A -
Chthoniidae (5); B - Lechytiidae (1); C - Tridenchthoniidae (4); D - Geogarypidae (2); E -
Olpiidae (4); F - Hyidae (1); G - Neobisiidae (4); H - Syarinidae (1); I - Cheiridiidae (3); J -
Atemnidae (4); K - Cheliferidae (6); L. - Chernetidae (9); M - Withiidae (3)
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Cheliferidae - up to 4200 m (Karakorum)

Amaurochelifer Beier - up to 2400 m (A. annamensis Beier, Vietnam)

Chelifer Geoffroy - up to 2750 m (Ch. cancroides L., Kivu)

"Chelifer' - up to 3950 m ("Ch. baltistanus" di Caporiacco, Karakorum,
nomen dubium)

Dactylochelifer Beier - up to 4200 m (D. brachialis Beier, Karakorum), 4000
m (D. macrotuberculatus Krumpal, Nepal), 3650 m (D. popovi Redikorzev,
Tajikistan; 3200 m, Terskey Alatau, Kirgizstan), 2640 m (D. monticola Beier,
Afghanistan), 2500 m (D. redikorzevi Beier, Kazakhstan), 2200 m (D. viorovi
Mahnert, Tien Shan; D. syriacus Beier, Syria)

Gobichelifer Krumpal - up to 3000 m (G. semenovi Redikorzev, Kirgizstan)

Hansenius Chamberlin - up to 2250 m (H. kilimanjaricus Beier, Kenya,
Kilimanjaro)

Hysterochelifer Chamberlin - up to 3500 m (H. nepalensis Beier, Nepal)

Lophochernes Simon - up to 2600 m (L. indicus Beier, Nepal)

Microchelifer Beier - up to 2700 m (M. granulatus Beier, Kenya), 2300 m
(M. dentatus Mahnert, Kenya)

Pseudorhacochelifer Beier - up to 2300 m (P. schurmanni Beier, La Palma,
Canary Is.)

Rhacochelifer Beier - up to 3500 (RhA. cf. subsimilis Vachon, Tibesti), 2910
m (RhA. anatolicus Beier, Turkey)

Chernetidae - up to 4000 m (Nepal)

Allochernes Beier - up to 3200 m (A. asiaticus Redikorzev, Terskey Alatau,
Kirgizstan; Allochernes sp., Kashmir), 2800 m (A. fropicus Beier, Sichuan, China),
2600 m (A. wideri C. L. Koch, Alps), 2200 m (A. longipilosus Mahnert, Tenerife)

Caffrowithius Beier (syn. Plesiochernes Vachon) - up to 3300 m (C.
elgonensis Vachon, Elgon), 3000 m (C. aethiopicus Beier, Ethiopia), 2780 m (C.

J

Fig. 5. Genera of Pseudoscorpionida living at or above 3000 m in the Old World. A -
Chthoniidae (4); B - Lechytiidae (1); C - Tridenchthoniidae (3); D - Geogarypidae (1); E -
Olpiidae (4); F - Hyidae (1); G - Neobisiidae (4); H - Syarinidae (1); I - Cheiridiidae (2); J -
Atemnidae (4); K - Cheliferidae (4); L - Chernetidae (8); M - Withiidae (3)
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simplex Beier, Kivu), 2300 m (C. rusticus Beier, Elgon; C. calvus Beier,
Aberdare)

Ceriochernes Beier - up to 3200 m (C. vestifus Beier, Nepal), 3100 m (C.
nepalensis Beier, Nepal), 2500 m (C. martensi Beier, Nepal)

Dendrochernes Beier - up to 3200 m (D. cyrneus L. Koch, Nepal; 2400 m,
Kazakhstan)

Lamprochernes Tomdsvary - up to 2350 m (Lamprochernes sp. ? savignyi
Simon, Nepal)

Lasiochernes Beier - up to 2200 m (L. punctiger Beier, Kivu)

Megachernes Beier - up to 3650 m (M. himalayensis Ellingsen, Nepal; 2400
m, Kashmir), 3550 m (M. soricicola Beier, Nepal), 2800 m (M. loebli
Schawaller, Nepal), 2530 m (M. frautnert Schawaller, Thailand), 2390 m (M.
afghanicus Beier, Afghanistan), 2300 m (M. papuanus Beier, New Guinea),
2200 m (M. limatus Hoff et Parrack, New Guinea)

Nudochernes Beier - up to 3700 m (V. crassus Beier, Elgon; 3000 m,
Aberdare), 3500 m (N. montanus Beier, N. robustus Beier, Elgon), 3130 m (V.
longipes Beier, Mount Kenya), 3025 m (N. gracilipes Beier, Kivu), 3000 m (V.
nidicola Beier, Marakwet, 2470 m, Elgon), 2900 m (. leleupi Beier, Kivu),
2780 m (V. intermedius Beier, Kivu), 2750 m (N. gracilimanus Mahnert,
Mount Kenya), 2600 m (N. granulatus Beier, Kilimanjaro), 2200 m (.
punctiger Beier, Kivu)

Orochernes Beier - up to 4000 m (O. nepalensis Beier, Nepal)

Pselaphochernes Beier - up to 3300 m (Pselaphochernes sp.)

Sundochernes Beier - up to 2550 m (S. novaegquineae Beier, New Guinea)

Verrucachernes Chamberlin - up to 2200 m (V. montigenus Beier, New

Guinea)

Withiidae - up to 3500 m (Elgon)
Ectromachernes Beier - up to 3000 m (E. mirabilis Beier, Ethiopia)

J A

Fig. 6. Genera of Pseudoscorpionida living at or above 3500 m in the Old World. A -
Chthoniidae (2); B - Lechytiidae (1); C - Olpiidae (1); D -Hyidae (1); E - Neobisiidae (2); F -
Cheiridiidae (1); G - Atemnidae (1); H - Cheliferidae (3); I - Chernetidae (3); J - Withiidae (1)
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Stenowithius Beier - up to 2180 m (S. bayoni Ellingsen = S. ugandanus
Beier, Elgon)

Trichotowithius Beier - up to 3000 m (7. abyssinicus Beier, Ethiopia), 2400
m (7. elgonensis Beier, Elgon)

Withius Kew - up to 3500 m (W. somalicus Beier = Allowithius crassus
Beier, Elgon), 3000 m (W. abyssinicus Beier, Ethiopia), 2500 m (W. nepalensis
Beier, Nepal), 2300 m (W. lewisi Beier, Kenya)

Pseudoscorpions living in the Old World at or above 3500 m

Stenohya (= Levigatocreagris) | Bisetocreagris sp. (Hyidae or Neobisiidae)
- ca. 5000 m (Nepal)

Bisetocreagris kaznakovi (Redikorzev) (Neobisiidae) - 4810 m (Tibet)

Stenohya (= Levigatocreagris) martensi (Schawaller) (Hyidae) - 4700 m
(Nepal)

Dactylochelifer brachialis Beier (Cheliferidae) - 4200 m (Karakorum)

Titanatemnus palmaquisti (Tullgren) (= T. montanus Beier) (Atemnidae) -
4100 m (Kilimanjaro)

Neobisium alticola Beier (Neobisiidae) - 4100 m (Anatolia)

Orochernes nepalensis Beler (Chernetidae) - 4000 m (Nepal)

Dactylochelifer macrotuberculatus Krumpal (Cheliferidae) - 4000 m (Nepal)

"Chelifer' baltistanus di Caporiacco (Cheliferidae) - 3950 m (Karakorum)

Nudochernes crassus Beier (Chernetidae) - 3700 m (Elgon)

Gobichelifer chelanops (Redikorzev) (Cheliferidae) - 3650 m (Karakorum,
Kirgizstan)

Dactylochelifer popovi Redikorzev (Cheliferidae) - 3650 m (Tajikistan)

Calochetiridius crassifemoratus Beier (Olpiidae) - 3650 m (Elgon)

Centrochthonius kozlovi (Redikorzev) (Chthoniidae) - 3650 m (Nepal)

Megachernes himalayensis (Ellingsen) (Chernetidae) - 3650 m (Nepal)

Apocheiridium rossicum Redikorzev (Cheiridiidae) - 3600 m (Nepal)

A

D

Fig. 7. Genera of Pseudoscorpionida living at or above 4000 m in the Old World. A - Hyidae
(1); B - Neobisiidae (2); C - Atemnidae (1); D - Cheliferidae (3); E - Chernetidae (3)
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Lechytia himalayensis Beier (Lechytiidae) - 3600 m (Nepal)

Megachernes soricicola Beier (Chernetidae) - 35560 m (Nepal)

Withius somalicus Beier (Withiidae) - 3500 m (Elgon)

Stenohya gruberi (Curcic) (Hyidae) - 3500 m (Nepal)

Tyrannochthonius rahmi Beier (Chthoniidae) - 3500 m (Nepal)
Tyrannochthonius robustus Beier (Chthoniidae) - 3500 m (Sichuan, China)
Hysterochelifer nepalensis Beier (Cheliferidae) - 3500 m (Nepal)
Nudochernes montanus Beier (Chernetidae) - 3500 m (Elgon)
Nudochernes robustus Beier (Chernetidae) - 3500 m (Elgon)
Rhacochelifer cf. subsimilis Vachon (Cheliferidae) - 3500 m (Tibesti)

As we can see from this list, from the 25 species 12 are known from
Nepal/Tibet, 6 from Elgon/Kilimanjaro, 3 from Karakorum, 1 from Sichuan,
1 from Tajikistan, 1 from Tibesti and 1 from Anatolia. Ten families are
represented. Beyond 4000 m we can find only 7 species, and only 1 or 2 to go
higher than 4500 m, reaching 5000 m in Nepal.
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Bepxy Bucokonaanunckume nceBgockopnuonu
(Arachnida: Pseudoscorpionida) na Cmapust c8sam

[Temsp BEPOH

(Pe3wMe)

Om uzBecmuume okoao 435 poga nceBgockopnuonu 8 cBema om 24 cemeiicmBa, 66 poga
u o6wo 158 Buga ca noznamu om Cmapusa cB8sm Ha Bucoyuna Hag 2200 m. Te cnagam kpm
16 cemelicmBa: Chthoniidae (17 B8uga), Lechytiidae (2 Buga), Tridenchthoniidae (7 Buga),
Geogarypidae (8 6uga), Olpiidae (8 Buga), Hyidae (4 Buga), Gymnobisiidae (1 8Bug),
Ideoroncidae (1 Bug), Neobisiidae (25 Buga), Syarinidae (2 Buga), Cheiridiidae (5 8uga),
Sternophoridae (1 Bug), Atemnidae (14 Buga), Cheliferidae (18 8uga), Chernetidae (37 6uga),
Withiidae (8 Buga). B EBpona camo 4 Buga gocmuzam 3000 m: Neobisium jugorum L. Koch
(Aanume, 3600 m), N. nivale Beier (Cuepa HeBaga, 3481 m), N. anatolicum Beler (KaBkas,
3000 m) u N. carcinoides Hermann (Aanume, 3000 m, ITupun, 2914 m). B naanuHume Ha
[Teumpaana u Mzmouna A¢puka nag 2200 m *kuBesm nati-manko 26 Buga, om koumo 13
gocmuzam 3000 m, 4 - 3500 m u camo Titanatemnus palmquisti Tulgren nagmunaBa 4000 m
(go 4100 m 8 Tan3zanus u Kenus). B Xumanaume neonpegeaes go Bug nceBgockopnuon om
ceMm. Hyidae uau Neobisiidae (juv.) e Hamepen Ha Bucouyuna okoao 5000 m, koamo e u
makcumasHama 3a npegcmaBumeaume Ha mo3u paspeg 6 c6ema.

B Xumanaume nag 2200 m ca samepenu 29 Buga nceBgockopnuonu, nag 3000 m - 17,
Hag 4000 m - 3 (Stenohya martensi Schawaller - 4700 m, Orochernes nepalensis Beler u
Dactylochelifer macrotuberculatus Krumpal, 4000 m, Bcuuku om Henaa). BugoB6eme nag
2200 m cnagam ksm 20 poga u 11 cemeiicmBa. Miumepecen ¢akm e, ue Bucokonaanuuncku-

me nceBgockopnuonu 8 VMismouna u Ilenmpaana A¢puka cprwo cnagam kem 11 cemeir-
cmbBa, gecem om koumo ca o6uu 3a gama pationa.

Om naanuHume Ha Ilenmpasna A3usa ca usBecmuHu He no-manko om 12 Buga
nceBgockopnuoHu om 8 cemeilicmBa, obumaBawu paiionu Hag 2200 m, BkaroyumeaHo 11
Buga Hag 3000 m u 4 nag 3500 m. Illamnuoxu ca Bisefocreagris kaznakovi (Redikorzev) -
4810 m (Neobisiidae, Tubem), Dactylochelifer brachialis Beier (4200 m, Kapakopym),
Gobichelifer chelanops (Redikorzev) (3650 m, Kapakopym) u "Chelifer" baltistanus di
Caporiacco (3950 m, Kapakopym) (u uemupume cnagam kupm cem. Cheliferidae), gokamo
Bcuuku eBponeiicku nceBgockopnuonu Hag 3000 m npunagaezkam kvm cem. Neobisiidae. B
EBpona nukoii om muozo6poiinume BugoBe Cheliferidae ne XkuBee nag 2200 m.
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On the I-Ilgh Mountain Opilionida (Arachnida)
in the Old World

Petar BERON

To the Arachnid order Opilionida belong more than 7600 species in the World,
distributed in the traditional three suborders. The short footed Cyphophthalmi do
not live above 2000 m. The numerous species and genera, belonging to Laniatores,
are confined mostly to tropical countries, including high in the mountain. In
Europe only Holoscotolemon oreophilum Martens is known to reach 2000 m. All
other European Opilionids, found above 2000 m (33 species in the Alps, 11 in
Bulgaria), belong to suborder Palpatores, prevailing in the Holarctic. In the
mountains of tropical Africa Laniatores are predominant, and in South America
we have observed very high (about 5000 m in Peru) representatives of the typical
and endemic for the Neotropic families like Gonyleptidae (not identified yet).

In the Old World at least 266 Harvestmen species (109 Laniatores and 157
Palpatores) reach or go higher than 2200 m. In Europe 47 species are known
above this altitude. They belong to 6 families: Phalangiidae (25 species of the
genera Dicranopalpus, Gyas, Lacinius, Leiobunum, Megabunus,
Metaplatybunus, Mitopus, Odiellus, Opilio, Parodiellus, Phalangium,
Platybunus, Rafalskia and Rilaena), Sclerosomatidae (4 species of
Astrobunus), Ischyropsalididae (6 species of Ischyropsalis), Trogulidae (2
species of Trogulus), Sabaconidae (one Sabacon) and Nemastomatidae (10
species of Mitostoma, Nemastoma and Paranemastoma). Only 14 species
reach or go above 2500 m and only two members of genus Mifopus and one of
Megabunus cross into the subnival and nival zones (over 3000 and 3500 m).
The alpine endemic Mitopus glacialis has been found up to 3675 m (around the
height reached by its analogue among the Pseudoscorpions Neobisium
jugorum) and the widespread mountain species Mifopus morio goes up to 3300
m. Megabunus armatus has been found at 3200 m, M. rhAinoceros - at 3000 m.

For the purpose of this study two levels of altitude have been selected. The
level of 2200 m delimitates in most European mountains the orophyte zone (the
area above the forest). In some places (Alps, etc.) actually the orophyte zone
starts even by 1900-2000 m, but we have defined a higher limit in order to
exclude to maximum the forest and windblown species. In the tropical countries
this line crosses the mountain rainforest, or the Rhododendron forests of the
Himalaya, occurring even as high as 4600 m. The other line of 3500 m is the
arbitrary line, separating the true high altitude fauna - everywhere in the Old
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Fig. 1. Altitudinal distribution of Opilionida, living at or above 2200 m in the Old World

1 - Triaenonychidae (up to 2500 m); 2 - Oncopodidae (up to 2600 m); 3 - Podoctidae (up to
2410m); 4 - Phalangodidae (up to 3950 m); 5 - Biantidae (up to 4250 m); 6 - Assamiidae (up
to 4600 m); 7 - Phalangiidae (up to 5600 m); 8 - Sclerosomatidae (up to 3200 m); 9 -
Ischyropsalididae (up to 2700 m); 10 - Sabaconidae (above 5000 m); 11 - Nemastomatidae
(up to 2820 m); 12 - Trogulidae (up to 2200 m)

World the area above 3500 m could be called high mountain, having specific air
pressure, climate and usually orophyte vegetation and no forests.

As a whole, above 2200 m in the Old World are known to exist 11 families of
Opilionida, but much less are the true high mountain dwellers. From the 6
families of Laniatores three (Triaenonychidae, Oncopodidae and Podoctidae)
live in tropical countries below 3000 m (in the zone of tropical forests) and are
by no mean real hypsobionts. Only 3 families within the Old World Laniatores
include true members of the high mountain fauna - Phalangodidae, Biantidae
and Assamiidae. Only Phalangodidae are living also in Europe. From the
mostly tropical Laniatores could be considered as members of the hypsobiont
fauna only species, inhabiting areas above at least 3000 m. The two last
mentioned families live also above 4000 m (Biantidae up to 4250 m in Nepal,
Assamiidae up to 4600 m at Kilimanjaro). Going from 2200-2999 and from 3000
to 3999 m we observed that the number both of the genera and the species
decreased almost twice with every 500 m. Higher than 4500 m remains only
one species - Hypoxestus accentuatus Sorensen (Assamiidae) on Kilimanjaro.

If we look closely as the situation with the Palpatores, predominant in the
Palaearctic, we may find some peculiarities. From the 5 high mountain
families two (Ischyropsalididae and Nemastomatidae) do not reach 3000 m.
Some species of these two families live in the European mountains. We know
that in the Alps, the Pyrenees and the mountains of the Balkan Peninsula at
2700-2800 m the environment is purely alpine and cannot be compared with
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the tropical rainforest at the same altitude on the slopes of Kilimanjaro.

The family Sabaconidae has one member living up to 2300 m in the
Pyrenees, but also 6 in the Nepal Himalaya, including one candidate for the
world record in altitude. Sabacon dhaulagiri Martens has been recorded up
to 4250 m, but Prof. J. Martens (in litt.) has found one species of Sabaconidae
even above 5000-m. the family Sclerosomatidae has in Nepal one species
reaching 3200 m, the family Trogulidae barely reach 2200 m in the Alps.

Phalangiidae is the family containing the bulk of the high altitude Opilions
(more than half of all genera and species known within the order above 2200 m).
The number of genera is decreasing from 50 (2200 m) to 40 (2500 m), to 33 (3000 m)
and to 20 (3500 m). Regularity is observed within the species: 2200 m - 126 species,
2500 m - 94 species, 3000 m - 60 species, 3500 m - 33 species (almost double). Higher
remain very few species (10 at 4000 m).

In the European mountains 47 species of Harvestmen are known to live at
or above 2200 m. They belong to 21 genera (Table 1). As we can see from this
table, only the representatives of Mifopuslive in Europe over 3200 m. These are
M. glacialis, endemic for the Alps, found as high as 3675 m (approximately the

altitude reached by the Pseudoscorpion Neobisium jugorum), and the widely
distributed in the mountains M. morio.

Table 1
Opilionida in Europe living at or above 2200 m

> 2200 m > 2500 m > 3000 m > 3500 m

1 2 3 4

Phalangiidae 25 14 8 1
Dicranopalpus 1 1 1 0
Gyas 1 1 1 0
Lacinius 3 1 0 0
Leiobunum 5 1 0 0
Megabunus 3 2 2 0
Metaplatybunus 2 0 0 0
Mitopus 2 2 2 1
Odiellus 2 1 1 0
Opilio 1 1 0 0
Parodiellus 1 1 1 0
Phalangium 1 1 0 0
Platybunus 1 1 0 0
Rafalskia 1 1 0 0
Rilaena 1 0 0 0
Sclerosomatidae 4 0 0 0
Astrobunus 4 0 0 0
“Ischyropsalididae 5 5 0 0
Ischyropsalis 5 5 0 0
Trogulidae 2 0 0 0
Trogulus 2 0 0 0
Sabaconidae 1 0 0 0
Sabacon 1 0 0 0
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Nemastomatidae

Mitostoma
Nemastoma
Paranemastoma

Table 2

Opilionida living at or above 2200 m in the Himalaya
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Trogulidae

50
Triaenonychidae

‘ Phalangodidae
1 Podoctidae

2 | Oncopodidae

Phalangiidae

3
Sclerosomatidae

Biantidae
Assamiidae

4
Nemastomatidae 1

Ischyropsalididae
Sabaconidae

27

[ Palpatores - 59 %

] Laniatores - 41 %

Fig. 2. Genera of Opilionida living at or above 2200 m in the Old World

If we analyze this table, we come to the following conclusions:

1. Only two genera (Opilio and Sabacon) and none of the species is in
common with the European fauna. Out of the seven Himalayan families (in
the high Himalaya) three (Phalangodidae, Phalangiidae and Sabaconidae)
live also in Europe, the last two in the high mountains of this continent.

2. The best represented (50 out of the 87 species living above 2200 m, or
more than 57%) 1s the large family Phalangiidae. Its representatives are the
highest living Opilions in the World Homolophus (= Euphalangium)
nordenskioeldi L.. Koch, 5600 m, and Himalphalangium palpale Roewer.

3. The ratio of the genera of Laniatores versus Palpatores is 9 : 21, of the
species is 29 : 58 (in both approx. 1: 2). For comparison: in the mountains of
Central and East Tropical Africa the ratio of the genera is 19 (Laniatores) : 6
(Palpatores), of the species 61 (Laniatores) : 22 (Palpatores) (in both appr. 3 :
1 in favour of Laniatores). In the high mountains of Europe Laniatores do not
live higher than 2000 m and the dominance of Palpatores is undisputed.

4. Despite the fact that in the Himalaya the altitudinal span 2200-3500 m
1s entirely in the forest zone, with this 1300 m ascent the number of Opilionid
species decreases more than 6 times (from 87 to 14 species). Only 5 species
reach the altitude of 4000 m, on which in the Himalaya still grow tall forests,
higher than 4250 m we can find only two representatives of Palpatores. At
this altitude has been found the highest living in Asia member of Laniatores
- Biantes pernepalicus Martens. Only one of the Laniatores of the Old World
- the African Hypoxestus accentuatus Sorensen on Kilimanjaro (up to 4600 m)
- 1s living higher than that.

Level of knowledge on Opilionida in the high mountains and
credibility of conclusions. In Europe and in the Himalaya (partly also in
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Sclerosomatidae

Sabaconidae

[l Palpatores - 74 %

] Laniatores - 26 % |

Phalangiidae Assamiidae

Biantidae

Phalangodidae

Fig. 3. Genera of Opilionida living at or above 3000 m in the Old World

the mountains of Central Asia) the Harvestmen are well known and we could
consider the here presented data as credible. In area as the high mountains
of China or of New Guinea many new taxa are likely to be found and some
older descriptions should be revised. In the European mountain this has been
done by specialists (in the first place by Prof. J. Martens) and the data are
reliable. In the mountains of Central and East Africa however the
publications of Roewer, Lawrence, Sorensen, Loman, Goodnight & Goodnight
and other older workers are based on material collected by non-
arachnologists and are certainly incomplete. They also need taxonomical
revision. Considerable collection from the higher parts of Ruwenzori,
Kilimanjaro, Elgon, Karakorum, New Guinea, Sumatra, Borneo, Himalaya
etc., brought back in the Museum of Sofia by us, remain unstudied.
Nevertheless we think, that the basic ratio between Laniatores and
Palpatores and between the families will remain unchanged.
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Opilionida in the Old World known at or above 2200 m and the
highest living Opilionida in the World (the maximum altitude for
each order, suborder, family and genus are indicated)

Order OPILIONIDA-upto5700 m (Nepal, fide JANETSCHEK, 1990)

Suborder CYPHOPHTHALMI - non above 2000 m

Suborder LANIATORES - up to 4600 m (Kilimanjaro)
Triaenonychidae - up to 2500 m (Madagascar)

Adaeulum Roewer - up to 2438 m (A. humifer Lawrence, Transvaal, South
Africa)

Ankaratrix Lawrence - up to 2500 m (A. illota Lawrence, Madagascar)

Graemontia Lawrence - up to 2438 m (G. bicornigera Lawrence, Transvaal,
South Africa)

Hovanuncia Lawrence - up to 2500 m (H. monticola Lawrence, Madagascar)

Larifugella Lawrence - up to 2438 m (L. valida Lawrence, Transvaal, South
Africa)

Oncopodidae - up to 2600 m (Sumatra), 2562 m (Mindanao)

Gnomulus Thorell (= Pelitnus Thorell) - up to 2600 m (G. sumatranus
Thorell, Sumatra), 2562 m (G. goodnighti Suzuki, Mindanao), 2530 m (G.
lannaianus Schwendinger, Thailand), 2200 m (G. hyatti Martens, Nepal)

Palaeoncopus Martens et Schwendinger - up to 2600 m (P. gunung
Martens et Schwendinger, Sumatra)

Podoctidae - up to 2410 m (Mindanao)

Sabaconidae

Biantidae

Phalangodidaa

Phalangiidae

Assamiidae

O Palpatores - 69 %

O Laniatores - 31%

Fig. 4. Genera of Opilionida living at or above 3500 m in the Old World
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Sabaconidae

Phalangiidae Biantidae

[ Palpatores - 62,5 %

O Laniatores - 37,5 %

Assamiidae

Fig. 5. Genera of Opilionida living at or above 4000 m in the Old World

Lomanius Roewer - up to 2410 m (L. longipalpis mindanaoensis Suzuki,
Mindanao)

Phalangodidae - up to 3950 m (Nepal)
Buparellus Roewer - up to 2500 m (B. insolitus Suzuki, Thailand)
Dhaulagirius Martens - up to 3950 m (Dh. altitudinalis Martens, Nepal)

Biantidae - up to 4250 m (Nepal)

Biantes Simon - up to 4250 m (B. pernepalicus Martens), ? 4200 m (B.
ganesh Martens), 3640 m (B. thakkhali Martens), 3400 m (B. rarensis
Martens), 3350 m (B. magar Martens), 3350 m (B. dilatatus Martens), 3200 m
(B. sherpa Martens), 3000 m (B. jirel Martens), 3000 m (B. thamang Martens),
2900 m (B. newar Martens), 2850 m (B. annapurnae Martens), 2700 m (B.
godavari Martens), 2500 m (B. kathmandicus Martens), 2300 m (B.
gandakoides Martens), 2200 m (B. gandaki Martens), 2150 m (B. simplex
Martens), all from Nepal; 2654 m (B. atroluteus Roewer, Indian Himalaya),
2400 m (B. conspersus Roewer, India), 2300 m (B. carli Roewer, India)

Metabiantes Roewer - up to 4000 m (M. punctatus Sorensen, Kilimanjaro),
3600 m (M. trifasciatus Roewer, Meru; 2750 m, Kivu), 3500 m (M. convexus
Roewer, Ruwenzori), 2900 m (M. montanus Kauri, Central Africa), 2800 m (M.
ulindinus Kauri, Central Africa), 2700 m (M. kakololius Kauri, Central
Africa), 2400 m (M. unicolor Roewer, Rwanda)

Monobiantes Lawrence - up to 2200 m (M. benotiti Lawrence, Kenya)

Proconomma Roewer - up to 2400 m (P. kahuzi Roewer, Central Africa),
2200 m (P. crassipalpis Kauri, Central Africa)

02



68 Ischyropsalididae

Oncopodidae Sabaconidae

Triaenonychidae Assamicae Sclerosomatidae
Podoctidae .
- ‘\ Nemastomatidae
Biantidae —F Trogulidae
Phalangodidae /

Phalangiidae

126

O Palpatores - 59 %
O Laniatores - 41 %

Fig. 6. Species of Opilionida living at or above 2200 m in the Old World

Assamiidae - up to 4600 m (Kilimanjaro)

Aberdereca Goodnight et Goodnight - up to 3100 m (A. parva Goodnight et
Goodnight, Aberdare, Kenya)

Assaphala Martens - up to 2300 m (A. peralata Martens, Nepal)

Bambereca Kauri - up to 2900 m (B. spinifrons Kauri, Central Africa)

Bwitonatus Roewer - 2780 m (B. marlieri Roewer, Kivu)

Comereca Roewer - 2780 m (C. rectipes Roewer, Kivu)

Dodabetta Roewer - up to 2400 m (D. conigera Roewer, Dekan, India)

Ereca Sorensen - up to 4025 m (E. undulata Sorensen, Ruwenzori), 4000 m
(E. simulator Sorensen, Kilimanjaro; 2350 m, Kivu), 3975 m (E. maculata
Roewer, Kilimanjaro; 2780 m, Kivu), 3500 m (E. lafa Sorensen, Meru, E.
affinis Sorensen, E. modesta Sorensen, Kilimanjaro), 2900 m (E. lawrencel
Kauri, E. kalimabengana Kauri, Central Africa), 2800 m (E. calcanifera
Kauri, E. unicolor Roewer, E. sangensis Kauri, E. loekenae Kauri, E.
itombwensis Kauri, Central Africa), 2700 m (E. imitatrix Kauri, Central
Africa), 2460 m (E. triareolata Roewer, Rwanda), 2400 m (E. fusca Kauri,
Central Africa)

Erecella Roewer - up to 2780 m (E. nigropicta Roewer, Kivu), 2460 m (E.
triareolata Roewer, Rwanda), 2400 m (E. biseriata Roewer, Rwanda), 2200 m
(E. transversalis Roewer, Kivu)

Erecula Roewer - up to 2780 m (E. pachypes Roewer, Kivu), 2300 m (E.
septemdentata Lawrence, Kivu), 2200 m (E. crassipes Kauri, Central Africa)

Eusidama Roewer - up to 2400 m (E. minima Roewer, Kilimanjaro)

" Hypoxestus Loman - up to 4600 m (H. accentuatus Sorensen, Kilimanjaro),
4200 m (H. holmi Goodnight et Goodnight, East Africa), 4000 m (H. patellaris
Sorensen, Kilimanjaro; 2200 m, Kivu), 3500 m (H. mesoleucus Sorensen,
Kilimanjaro), 2200 m (H. scaphoides Kauri, Central Africa)

Kodaika Roewer - up to 2200 m (K. escheri Roewer, North Dekan, India)

Leleupereca Roewer - up to 2850 m (L. kivuana Roewer, Kivu)
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Fig. 7. Species of Opilionida living at or above 3000 m in the Old World

Lepchana Roewer - up to 2400 m (L. spinipalpis Roewer, Nepal)

Lygippulus Roewer - 2220 m (L. sefipes Roewer, Kivu)

Metarhabdopygus Roewer - up to 2800 m (M. jeanneli Roewer,
Kilimanjaro)

Metaereca Roewer - up to 4000 m (M. abnormis Roewer, Ruwenzori), 3200
m (M. concolor Roewer, M. kivuana Roewer, Central Africa), 2900 m (M.
kivuna Roewer, Central Africa; 2200 m, Kivu), 2780 m (M. montana Roewer,
M. simplex Roewer, M. concolor Roewer, Kivu), 2700 m (M. longipes Kauri,
Central Africa), 2400 m (M. paradoxa Kauri, Central Africa; M. papillata
Roewer, Rwanda), 2200 m (M. katangana Kauri, Central Africa)

Micrassamula Martens - up to 4200 m (M. thak Martens, Nepal), 3200 m
(M. jumlensis Martens, Nepal)

Nepalsia Martens - up to 3400 m (N. picea Martens, Nepal), 3300 m (V.
betula Martens, Nepal), 3200 m (N. rhododendron Martens, Nepal)

Nepalsioides Martens - up to 3200 m (N. thodunga Martens, Nepal), 2600
m (N. angusta Martens, Nepal)

Nilgirius Roewer - up to 2350 m (N. scaber Roewer, South India)

Pashokia Roewer - up to 2650 m (P. yamadai Suzuki, Nepal), 2400 m (P.
silhavyi Martens, Nepal), 2300 m (P. mutatrix Martens, Nepal)

Randilea Roewer - up to 3630 m (R. scabricula Roewer, Elgon)

Sesostris Sorensen - up to 2600 m (S. umbonatus Roewer, Rwanda), 2260 m
(S. maculatus Roewer, Rwanda)

Sesostrellus Roewer - up to 2900 m (S. ? robustus Roewer, Central Africa)

Simienatus Roewer - up to 3505 m (S. scotti Roewer, Semien, Ethiopia)

Spinixestus Roewer - up to 2400 m (S. polycuspidatus Kauri, Central
Africa)
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Fig. 8. Species of Opilionida living at or above 3500 m in the Old World

Suborder PALPATORES - up to 5600 m (Karakorum), (indet. up to 5700 m,
Nepal, fide JANETSCHEK, 1990)

Phalangiidae - up to 5600 m (Karakorum), Phalangiinae indet. up to 5700 m
Nepal

Bonthainia Roewer - up to 2440 m (B. annulata Suzuki, Mindanao; B.
gravelyi Roewer, Indian Himalaya, sub "Nilgirisia g.")

Bunochelis Roewer - up to 3711 m (B. spinifera Lucas, Tenerife), 3200 m (B.
canariana Strand, Tenerife)

Chasenella Roewer - up to 3055 m (Ch. pakka Roewer, Borneo), 3048 m
(Ch. luma Roewer, Kinabalu, Sabah)

Chelibunus Roewer - syn. Odontobunus Roewer

Cheops Sorensen - syn. Odontobunus Roewer

Cosmobunus Simon - up to 2800 m (C. granarius Lucas, Atlas)

Cristina Loman - up to 3870 m (C. pachylomera Simon, syn. C. armata
Roewer, Ruwenzori; 36568 m, Semien, Ethiopia), 2780 m (C. femoralis
Sorensen, Kivu), 2700 m (C. vorbeiki Roewer, Kivu)

Dacnopilio Roewer - up to 3600 m (D. scopulatus Lawrence, Meru)

Diabunus Thorell - up to 4400 m (D. laevipes di Caporiacco, Karakorum)

Dicranopalpus Doleschall - up to 3280 m (D. gasteinensis Doleschal,
Austria)

Diangathia Roewer - up to 2150 m (D. bovifrons Roewer, Nepal)

- Egaenus C. L. Koch - up to 3600 m (E. fibetanus Roewer, Karakorum)
Eudasylobus Roewer - up to 3650 m (E. infuscatus Lucas, Atlas)
Eugagrella Roewer - up to 2400 m (E. carli Roewer, Nilgiris, India)
Euphalangium Roewer - see Homolophus Banks (for synonymy see

COKENDOLPHER, 1987)

Gagrella Stolicka - up to 2950 m (G. annapurnica Martens, Nepal), 2740 m

]
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(G. vidula Roewer, Indian Himalaya), 2700 m (G. varians With, Nepal), 2650
m (G. tinjurae Martens, Nepal), 2440 m (G. mindanaoensis Suzuki,
Mindanao), 2410 m (G. reticulata Suzuki, Mindanao), 2200 m (G. bispinosa
With, Nepal)

Globulosoma Martens - up to 3200 m (G. montivaga Martens, Nepal), 2650 m
(G. gandakense Martens, Nepal)

Guruia Loman - up to 4000 m (G. africana Karsch, Kilimandjaro; 2900 m,
Hanang), 4000 m (G. frigescens Loman, East Africa), 3000 m (G. ultima di
Caporiacco, Kenya)

Gyas Simon - up to 3000 m (G. anulatus Olivier, Alps)

Gyoides Martens - up to 4200 m (G. himaldispersus Martens), 3800 m (G.
maximus Martens), 3760 m (G. gandaki Martens), 3400 m (G. tibiouncinatus
Martens), 3350 m (G. rivorum Martens), 3200 m (G. geometricus Martens), all
from Nepal.

Harmanda Roewer - up to 3600 m (H. mediotimmicans Martens), 3500 m
(H. latephippiata Martens), 3500 m (H. nigrolineata Martens), 3350 m (H.
khumbua Martens), 2900 m (H. instructa aenescens Roewer), 2850 m (H.
elegantula Roewer), 2800 m (H. I. bhutanensis Martens), 2400 m (H. kanot
Suzuki), 2300 m (H. corrugata Martens), 2250 m (H. I instructa Roewer), all
from Nepal.

Himaldroma Martens - up to 3830 m (H. altus Martens, Nepal), 3200 m (H.
pineti Martens, Nepal)

Himalphalangium Martens - up to 5540 m (H. palpale Roewer), 4200 m (H.
dolpoense Martens), 3350 m (H. suzukii Martens), 2500 m (H. wunistriatum
Martens), 2400 m (? 2700 m) (H. nepalense Suzuki), all from Nepal.

Himalzaleptus Martens - up to 3200 m (H. quinqueconicus Martens,
Nepal)

Hindreus Kauri - up to 3300 m (H. crucifer Kauri, Central Africa), 2900 m
(H. leleupi Roewer, Central Africa)

Homolophus Banks (syn. Euphalangium Roewer) - up to 5600 m (AH.
nordenskioeldi L. Koch, Karakorum; 2700 m, Tuva)

Lacinius Thorell - up to 2600 m (L. horridus Panzer, Pirin, Bulgaria), 2300 m
(L. dentiger C. L. Koch, Bulgaria; L. coronatus Roewer, Alps)

Leiobunum C. L. Koch - up to 2700 m (L. rumelicum Silhavy, Rila, Bulgaria; L.
maximum yushan Suzuki, Yushan, Taiwan), 2200 m (L. virgeum ontakense
Suzuki, Shiruma-Dake, Japan; L. subalpinum Komposch, Alps), 2160 m (? 2650 m)
(L. rupestre Herbst, Alps)

Megabunus Meade - up to 3200 m (M. armatus Kulczynski, Alps), 3000 m
(M. rhinoceros Canestrini, Alps), 2400 m (M. vignai Martens, Alps)

Melanopa Thorell - up to 2680 m (M. atrata Stolicka, Indian Himalaya)

Metagagrella Roewer - up to 2500 m (M. crassa Suzuki, Thailand)

Metaverpulus Martens - up to 2700 m (M. hirsutus Roewer), 2500 m (M.
kanchensis Martens, Nepal), 2400 m (M. multidentatus Martens, Nepal), 2200 m
(M. persimilis Martens, Nepal)

Metaplatybunus Roewer - up to 2200 m (M. carneluttii Hadzi,
Montenegro; M. strigosus L. Koch, Albania)

Metazaleptus Roewer - up to 2400 m (M. hirsutus With, Nepal)
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Fig. 9. Species of Opilionida above 4000 m in the Old World

Mitopus Thorell - up to 3675 m (M. glacialis Heer, Swiss Alps), 3300 m (M.
morio F., Alps, 3150 m, Atlas, 2929 m, Japan, 2800 m, Bulgaria)

Nepalkanchia Martens - up to 3300 m (V. pluviosilvestris Martens, Nepal),
2570 m (N. silvicola Martens, Nepal) (sub "Kanchia Martens", praeoccup.)

Odiellus Roewer - up to 3300 m (O. duriusculus Simon, Sierra Nevada),
2460 m (O. troguloides Lucas, Sierra Nevada)

Odontobunus Roewer (syn. Cheops Sorensen, Chelibunus Roewer) - up to
4200 m (O. armatus Sorensen, Kenya; 4000 m, Kilimanjaro), 3770 m (O.
africanus Roewer, Central Africa; 2780 m, Kivu), 3100 m (O. kenianus Roewer,
Kilimanjaro), 3000 m (O. longipes Sorensen, Kilimanjaro), 2780 m (O. leleupi
Roewer, Kivu), 2200 m (O. pupillaris Lawrence, Kenya)

Opilio Herbst - up to 4800 m (? Opilio sp., Karakorum), 4200 m (O. almasyi
Roewer, O. nigridorsus Caporiacco, Karakorum), 2650 m (O. saxatilis C. L.
Koch, Greece; 2400 m, Rila, Bulgaria), 2600 m (O. himalincola Martens,
Nepal)

Parodiellus Roewer - up to 3000 m (P. obliquus C. L. Koch = Strandibunus
glacialis Roewer, Alps)

Phalangium L. - up to 4500 m (? Phalangium sp., Karakorum), 2500 m (Ph.
opilio L., Alps; 2400 m, Pyrenees, Apennines, Rila)

Platybunus C. L. Koch - up to 2650 m (P. bucephalus C. L. Koch, Alps; 2530
m, Durmitor)

Pokhara Suzuki - up to 3500 m (P. yodai Suzuki), 2970 m (P. occidentalis
Martens), 2600 m (P. uenoi Martens), 2500 m (P. kathmandica Martens, P.
trisulensis Martens), 2150 m (P. minuta Martens), all from Nepal

Rafalskia Starega - up to 2700 m (K. olympica Kulczynski, Bulgaria)

Rhampsinitus Simon - up to 4600 m (RhA. bettoni Pocock, Kilimanjaro),
4000 m (Rh. ? mesomelas Sorensen, Kilimanjaro), 3870 m (RhA. discolor
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Karsch, Ruwenzori), 3800 m (RA. salti Roewer, Kilimanjaro), 3500 m (RA.

soerenseni Starega = Rh. pictus Sorensen, Meru), 3290 m (Rh. maculatus
Kauri, Lesotho), 2440 m (Rh. brevipes Kauri, South Africa), 2400 m (RA.
brevipalpis Lawrence, Hanang, Tanzania; Rh. nubicolus Lawrence,
Transvaal), 2360 m (RhA. ingae Kauri, South Africa), 2300 m (Rh. quadridens
Lawrence, Angola), 2200 m (Rh. angulatus Lawrence, Kenya, Rh. suzukii
Kauri, C. Africa)

Rilaena Silhavy - up to 3650 m (R. triangularis Herbst, Atlas; 2200 m, Alps)

Rongsharia Roewer - up to 3400 m (R. dhaulagirica Martens), 3300 m (ZR.
singularis Roewer), 3200 m (R. dispersa Martens), all from Nepal

Scleropilio Roewer - up to 3000 m (S. insolens Simon = Scutopilio elenae
Gricenko, S. tibialis Roewer, S. diadema Gricenko, Kyrgyzstan)

Sericicopus Martens - up to 2300 m (S. nigrum Martens, Nepal)

Strandibunus Roewer - see Parodiellus Roewer

Xerogagrella Martens - up to 3000 m (X. dolpensis Martens, Nepal)

Zaleptanus Roewer - up to 2380 m (Z. curvitarsus Suzuki, Mindanao)

Zaleptiolus Roewer - up to 2240 m (Z. implicatus Suzuki, Nepal)

Zaleptus Thorell - up to 2440 m (Z. ater Suzuki, Mindanao), 2410 m (Z.
albipunctatus Suzuki, Mindanao)

Sclerosomatidae - up to 3200 m (Nepal)

Astrobunus Thorell - up to 2414 m (A. bernardinus Simon, Alps), 2300 m (A.
pavesii Canestrini, Alps ?), 2240 m (A. laevipes Canestrini, Alps), 2160 m (?
2650 m) (A. helleri Ausserer, Alps)

Pseudastrobunus Martens - up to 2500 m (P. perpusillus Martens, Nepal)

Granulosoma Martens - up to 3200 m (G. umidulum Martens, Nepal)

Ischyropsalididae - up to 2700 m (Alps)

Ischyropsalis C. L. Koch - up to 2700 m (L. pyrenaea alpinula Martens,
[talian Alps), 2600 m (L. kollari C. L. Koch, I tirolensis Roewer, Italian Alps),
2500 m (I. reimoseri Roewer, I. h. helvetica Roewer, Alps)

Trogulidae - up to 2200 m (Alps, Durmitor)
Trogulus Latreille - up to 2200 m (7. nepaeformis Scopoli, Alps; T.
tingiformis C. L. Koch, Durmitor)

Sabaconidae - over 5000 m (Sabacon sp., Nepal)

Sabacon Simon - up to 4250 m (S. dhaulagiri Martens), 3300 m (S.
chomolungmae Martens), 3100 m (S. jirensis Martens), 2950 m (S.
palpogranulatum Martens), 2900 m (S. unicornis Martens), 2700 m (5.
relictum Martens), all from Nepal, 2300 m (S. altomontanum Martens,
French Pyrenees). In Nepal the genus Sabacon has been found higher then
5000 m also by Martens (in lit.)

Nemastomatidae - up to 2820 m (Alps)
Dendrolasma Banks - up to 2530 m (D. angka Schwendinger et Gruber,
Thailand)
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Mitostoma Roewer - up to 2820 m (M. chrysomelas Hermann, Alps), 2400
m (M. centetes Simon, Alps), 2200 m (M. alpinum Hadzi, Alps)

Nemastoma C. L. Koch - up to 2500 m (N. scabriculum Simon, Pyrenees),
2500 m (V. mackenseni Roewer, Albania), 2380 m (V. triste C. L. Koch, Alps)

Paranemastoma Redikorzev - up to 2650 m (P. radewi Roewer, Pirin), 2550
m (P. aurigerum-ryla Roewer, Pirin, Bulgaria), 2300 m (P. titaniacum Roewer,
Durmitor), > 2200 m (P. bicuspidatum (C. L. Koch, Alps)

Species of Opilionida in the Old World living at or above 3500 m

Homolophus Banks (syn. Euphalangium) nordenskioeldi (L. Koch)
(Phalangiidae) - 5600 m (Karakorum)

Himalphalangium palpale Roewer (Phalangiidae) - 5540 m (Nepal)

Sabaconidae gen. sp. - > 5000 m (Nepal)

? Opilio sp. (Phalangiidae) - 4800 m (Karakorum)

Hypoxestus accentuatus Sorensen (Assamiidae) - 4600 m (Kilimanjaro)

Rhampsinitus bettoni Pocock (Phalangiidae) - 4600 m (Kilimanjaro)

? Phalangium sp. (Phalangiidae) - 4500 m (Karakorum)

Diabunus laevipes Caporiacco (Phalangiidae) - 4400 m (Karakorum)

Sabacon dhaulagiri Martens (Sabaconidae) - 4250 m (Nepal)

Biantes pernepalicus Martens (Biantidae) - 4250 m (Nepal)

Himalphalangium dolpoense Martens (Phalangiidae) - 4200 m (Nepal)

Micrassamula thak Martens (Assamiidae) - 4200 m (Nepal)

Hypoxestus holmi Goodnight et Goodnight (Assamiidae) - 4200 m (East
Africa)

Gyoides himaldispersus Martens (Phalangiidae) - 4200 m (Nepal)

Odontobunus armatus (Sorensen) (Phalangiidae) - 4200 m (Kenya), 4000 m
(Kilimanjaro)

Opilio almasyi Roewer (Phalangiidae) - 4200 m (Karakorum)

O. nigridorsum di Caporiacco (Phalangiidae) - 4200 m (Karakorum)

Ereca undulata Sorensen (Assamiidae) - 4025 m (Ruwenzori)

E. simulator Sorensen (Assamiidae) - 4000 m (Kilimanjaro)

Metaereca abnormis Roewer (Assamiidae) - 4000 m (Ruwenzori)

Hypoxestus patellaris Sorensen (Assamiidae) - 4000 m (Ruwenzori)

Metabiantes punctatus Sorensen (Biantidae) - 4000 m (Kilimanjaro)

Guruia africana Karsch (Phalangiidae) - 4000 m (Kilimanjaro)

G. frigescens Loman (Phalangiidae) - 4000 m (East Africa)

Rhampsinitus ? mesomelas Sorensen (Phalangiidae) - 4000 m (Kilimanjaro)

Ereca maculata Roewer (Assamiidae) - 3975 m (Kilimanjaro)

Dhaulagirius altitudinalis Martens (Phalangodidae) - 3950 m (Nepal)

Cristina pachylomera Simon (Phalangiidae) - 3870 m (Ruwenzori; 3658 m,
Semien)

Rhampsinitus discolor Karsch (Phalangiidae) - 3870 m (Ruwenzori)

Himaldroma altus Martens (Phalangiidae) - 3830 m (Nepal)

Rhampsinitus salti Roewer (Phalangiidae) - 3800 m (Kilimanjaro)

Gyoides maximus Martens (Phalangiidae) - 3800 m (Nepal)
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Odontobunus africanus Roewer (Phalangiidae) - 3770 m (Kivu)

Gyoides gandaki Martens (Phalangiidae) - 3760 m (Nepal)

Bunochelis spinifera Lucas (Phalangiidae) - 3711 m (Tenerife)

Fudasylobus infuscatus Lucas (Phalangiidae) - 3650 m (Atlas)

Rilaena triangularis Herbst (Phalangiidae) - 3650 m (Atlas)

Biantes thakkhali Martens (Biantidae) - 3640 m (Nepal)

Randilea scabricula Roewer (Assamiidae) - 3630 m (Elgon)

Metabiantes trifasciatus Roewer (Biantidae) - 3600 m (Meru)

Mitopus glacialis Heer (Phalangiidae) - 3600 m (Alps)

Dacnopilio scopulatus Lawrence (Phalangiidae) - 3600 m (Meru)

Egaenus tibetanus Roewer (Phalangiidae) - 3600 m (Karakorum)

Harmanda medioimmicans Martens (Phalangiidae) - 3600 m (Nepal)

Simienatus scotti Roewer (Assamiidae) - 3505 m (Semien, Ethiopia)

Metabiantes convexus Roewer (Biantidae) - 3500 m (Ruwenzori)

Ereca lata Sorensen (Assamiidae) - 3500 m (Kilimanjaro)

E. affinis Sorensen (Assamiidae) - 3500 m (Kilimanjaro)

E. modesta Sorensen (Assamiidae) - 3500 m (Kilimanjaro)

Hypoxestus mesoleucus Sorensen (Assamiidae) - 35600 m (Kilimanjaro)

Harmanda latephippiata Martens (Phalangiidae) - 3500 m (Nepal)

H. nigrolineata Martens (Phalangiidae) - 3500 m (Nepal)

Pokhara yodai Suzuki (Phalangiidae) - 3500 m (Nepal)

Rhampsinitus soerenseni Starega (= Rh. pictus Sorensen) (Phalangiidae)
- 3500 m (Meru)

52 identified species above 3500 m

From them 20 are in Laniatores (Phalangodidae - 1; Biantidae - 5; Assamiidae
- 14) and 32 in Palpatores (Phalangiidae - 31; Sabaconidae - 1). Half of them (26
species) are from Africa, 26 - from Eurasia, North Africa and Tenerife.
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Bbpxy Bucokonaanunckume onuauonu
(Arachnida: Opilionida) na Cmapusa cBsam

[ITemsp BEPOH

(Peziw mMme)

Om mpume nogpaspega Ha Opilionida equn (Cyphophthalmi) ne ce cpewa nag 2000 m.
Muozobpoilinume Laniatores obumaBam 2aaBuo mponuuume. Bcuuku eBponeiicku
ONuAuOHU, HamepeHu Hag 2000 m, cnagam k®m nogpaspeg Palpatores, koilimo
npeodragaba 68 Xonapkmuka. B AAnume Hag 2000 m ca ycmanoBenu He no-manko om 33
Buga onuAuoHnu, 8 Beazapus - 11. B naanunume Ha mponuuecka A¢puka npegecmaBume-
Aume Ha Laniatores pazko npeobaagaBam.

B Cmapusa cBsam none 266 Buga onuauonu (109 Laniatores u 157 Palpatores) gocmuzam
uAu HagxBepasm Bucouyunama 2200 m. B EBpona 45 Buga ca noznamu Hag masu Bucouusa.
Te cnagam kwvm 6 cemelicmBa: Phalangiidae - 23 Buga, Sclerosomatidae - 4 Buga,
Nemastomatidae - 10 Buga, Trogulidae - 2 Buga, Ischyropsalididae - 5 Buga u Sabaconidae -
1 Bug. Camo 18 Buga gocmuzam uau HagxBepasm 2500 m, camo 2 Buga om pog Mitopusu 1
om pog Megabunus naBauzam B cybHuBaanama u HuBaanama 3o0na (Hag 3000 u 3500 m).
Aanutickusim engemum Mitopus glacialis e samupaH go 3675 m, a wupokopasnpo-
cmpadeHuam 8 naanunume Mifopus morio - na 3300 m. Megabunus armatus e ycmasnoBen
go 3200 m, M. rhinoceros - go 3000 m.

Hag 5000 m 8 Cmapua cBsam ca ycmanoBenu camo mpu Buga onuauosu: Homolophus
(syn. Euphalangium) nordenskioeldi (L. Koch) (Phalangudae) - 5600 m (Kapakopym),
Himalphalangium palpale Roewer (Phalangiidae) - 5540 m (Henaa) u Sabaconidae gen. sp. -
> 5000 m (Henaa). Hali-Bucoko 8 A¢puka ca yecmanoBenu Hypoxestus accentuatus Sorensen
(Assamiidae) u Rhampsinitus bettoni Pocock (Phalangiidae) - 4600 m (Kuaumaungzkapo).

HanpaBen e anaaus Ha BucokonaaHunckume onuauosnu 6 Xumasaume u gpy2u naa-
HUHU, npuAozkeH e nbA€H cnuckk HA onuaAuorume B8 Cmapusa cBam nag 2200 m.
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MoHUmMoOpuH2Z HA 0e32phOHaAuHama ¢dpayHa Ha
Hauuonaannusa napk Ilenmpanen Baankan

Aaekcu ITOITOB

[Tpu npoyuBane na daynama u ¢aopama na Bucokonaanunckama Gedaecna 30Ha Ha Hauyuonaavus
napk Llenmpanen bBaakan no npoekm na Bwmazapo-wBeliyapckama npozpama 3a onaszBane Ha
duopasnoodpasuemo (BILITOB) npes 1995-1996 6ewe yemanoBeno payHucmuytsomo pasnoodpasue u 6saxa
NnocoYyeHu mepumopuume ¢ yHukaanu ceoduiecmBa u uennu ekocucmemu 613 ocnoBa ha wecm MogeAHu
epynu Ge3zpbOnaunu >kuBomuu (MEWMHER, Tlonor, peg., 2000, Bucokonaanuncka oesaecna 30Ha na
Hauuonaasusa napk llenmpaaen Baakan, C., Pensoft ¢ nogpo6nu gannu; ITornoe, 1997, Hist. nat. bulg., 7: 34
8 pestomupan Bug). MacaegBanusma Hsxa npogbaXkeHu ¢ o6xBawane Ha ueaus napk npe3 1997-1998 no
npoekma GEF 813 ocnoBa na 26 2pynu teszpwdnauynu (CAKAASH, peg., 1999, Buoaozuyno pasnoobpasue 6
Hauuonaaen napk "llenmpanen baakan", C., Pensoft ¢ nogpoduu gannu; ITonoe, XyseHor, 1998, Hist. nat.
bulg., 9: 100 8 pe3tomupan Bug). EcmecmbBeno npogsakeHue Ha me3u npoyuBanusa 6e npemubnaBanemo um
8 koauuecmBen acnekm uypes nocmaBsaHemo Ha ocnoBume Ha MOHUMOpPUHZ2 HA Ccyxo3emHama
besepbrOHauna dayHa Bu68 Bucokonaanunckama sona na napka. ToBa ce ocwvwecm8Bu npes 1999-2000

omnoBo no unuyuamuBa na BIITIOB om cm.n.c. g-p Aaekcu ITonoB om HITM, cm.n.c. g-p Xpucmo JleayeB
u cm.H.c. g-p 3gpaBko XybenoB om VMncmumyma no 300A02us.

Monumoput2sm Ha 6e3zpbpbnaunume ob6xBana usasama enuzeoduonmHa ¢aysa ype3 memoga Hna
nouyBenume kananu mun Barber na nuBo Bucwu makconomuuynu kamezopuu, a 3a omgeaHu 2pynu - Ha
BugoBo nuBo, usinama xepboduonmua dpayna upes memoga Ha kocene ¢ enmomoaozuyven cak na HuBo Bucuu
kamezopuu u unguBugyasen MOHUINMOPUH2 3@ oMYyumate Ha nasmyocmma upe3 npedpoaBane na omgeAHu
BugoBe ¢ Bucoka koncepBauuonna cmotinocm. bsaxa uszbpanu nem monumopunzoBu cmanuuu (koempoAnu
naowagku): xwka Momuna noasna (mecmn. CenboBa noasina), Tposucku npoxog, 8p. Ambapuua, Bp. bome8
u mecmd. Paii. Tepceno 6e makcumanno pasHooGpasue mexkgy cmanuuume No OMHOWEeHUe Ha Cbe-
mabBhnama naaxnuna, nagmopckama Bucoyuna, usaokenuemo u HakaoHa Ha ckaona, xabumamma, pacmu-
meAHama Gopmauus, payHucmuunomo crobwecmBo u anmponozenus Hamuck.

[TpocaegaBanemo na enuzeobuonmuama ¢ayna oe uibspuweno ¢ mpukpamuo nocewaBaue va cman-
yuume u gBa nepuoga Ha cebupane Ha kananume 2oquuno. Omyemenu ca 20 881 eks. (6e3 mpaBkume) om
125 Bucwu makconomuuiu kamezopuu (mezkgy cemeiicnBo u paspeg) 3a gBeme 2ogunu. Xepboduonmnama
ayiia Gewe konmpoaupasa ypes kocene na 25 m’ (125 omkoca) npu eantueBo Bpeme go gBa nbmu 20guwiio
Ha Bcaka cmanuus. 3a gBeme 2ogunu om 12 npodbu baxa yaoBeHu, onpegeaeHu Ha MACMO U NycHamu
obpamno B8 npupogama 2018 ek3. om 54 Bucwu kamezopuu (npegqumnbo cemeiicmBa). Haii-Bucoka
nABLMHOCM Npu xeptobuonmume Ge nadaogaBana npu cemeticmBo Berythidae (Heteroptera) ¢ 4,88 eka./m’
(CenboBa noasna, cenmemBpu). Ha BugoBo HuBo om enuzeoGuonmuama dayna ca paspabomenu Araneae
- 40 Buga ¢ 322 eks., Orthoptera u pogemBenume paspegu - 24 Buga (6e3 aapBume) ¢ 543 eka. u Carabidae
(Coleoptera) - 38 Buga cbe 729 ek3. Om usnpotBanume 7 Buga nenepygu u ckakaauu 3a unguBugyasen
MoHumopunz ce npenoppuBam nenepygume Parnassius apollo (1..) nog Patckume ckaau, Caloptria
majorella (Drenowsky) na 8p. Bome8 u npaBokpuaume Bohemanella fiigida (Boheman) na 8p. bome8 u
Oedipoda germanica (Latreille) va 8p. Paticku Kyneit,

Jloceza 8 Dnazapus jie e usBspwBan moniumopub2 Ha ysaama enuzeoGuonmiia u xepboduonmuna
neszpuhnauna gayna u nopagu moBa uscaegBajiusma 8 Gessecnama 3oua va llenmpaanus baakan
om egila cmpayia npegemabBasBam gobpa ocnoBa 3a Gngew, MOHUMOpUIZ HA cbhbUlama mepumopus, a
Oom gpyzua cmpabna ca npumep 3a mukuBa nadamogenus 8 gpyz2u pationu ¢ koncepBayuonna
JHAUUMOCT.
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About the taxonomic status
of the Aeschrocnemis Weise, 1888 and the group
of A. serbica (Kutschera, 1860)

(Coleoptera: Chrysomelidae: Alticinae)

Blagoy GRUEV

The morphological characteristics and type of general distribution of the
taxa of Derocrepis and Aeschrocnemisleave no doubt that we are dealing with
two distinct genera and not with two subgenera of the genus Derocrepis
Weise, 1888. The begining of the development of Derocrepis and
Aeschrocnemis is lost somewhere around the end of the Mesozoic era (late
Cretaceous) (HEIKERTINGER, 1925) or, more probably, during the Tertiary.

The genus Derocrepis has a holarctic distribution, which HEIKERTINGER
(1925) explains with the disjunction of its once unbroken areal of habitat into
two parts - Palaearctic (Eurasia) and Neoarctic (North America). According
to him the cause was the breaking-up of land and the formation of the
Atlantic Ocean. Another hypothesis can be put forward: it is possible that the
holarctic distribution of the genus Derocrepis was due to the migration of its
representatives from one continent to the other over the Bering land of the
Tertiary and the following severance of the habitat due to the disappearance
of that "land bridge" (GRUEV, 1990). No conclusive answer to this question can
be provided for the time being. There is no doubt, however, that Derocrepis,
as well as the rest of the extant insect genera, have come into being not later
than the Tertiary. Now the genus is represented by the species rufipes
(Linnaeus) (in almost all of Europe and in Asia: Azerbaijan, West and Mid-
Siberia, the Sayan Mountains), sodalis (Kutschera) (in Europe: the Alps, the
Apennines), erythropus (Melsh) (in North America) and aesculi (Dury) (in
North America).

Aeschrocnemis was described by WEISE (1888) as a distinct genus, close to
Derocrepis. HEIKERTINGER (1925), though, qualifies it as a subgenus of
Derocrepis despite the morphological differences which demonstrate a clear
severance between them. It is evident that Aeschrocnemis has the
development of a distinct genus but shows a close relation to Derocrepis.
HEIKERTINGER (1925) assumes that both Derocrepis and Aeschrocnemis have
originated from a common hypothetical ancestor, which he even names
"Protoderocrepis'. The same author's explanation for the differentiation and
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geographical isolation of Aeschrocnemis within the territories from the
Balkans to the Crimea, the Caucasus and Asia Minor, owing mainly to the
geological development of the area during the Tertiary (orogenesis in various
geological phases, changes in the configuration of relief and sea basins,
climate changes), also sounds plausible. One could also add that it is possible
during the Pleistocene for an additional scattering of Aeschrocnemis to have
occured into "new" for its regional habitat mountains; first a migration from
the mountainous parts towards the lowlands, caused by colder climate, then,
probably during the interglacial periods, these basically mountain insects
migrated back from lowlands to higher ground. Having done that, they
remained isolated from one another in various mountain parts, which, as a
rule, is a prerequisite for the emergence of new forms.

The genus Aeschrocnemis includes the species serbica (Kutschera) (the
Balkans, Romania, the Crimea, the Caucasus, Asiatic Turkey), graeca (Allard)

(Greece), pubipennis (Reitter) (Georgia, Transcaucasia), delagranget (Pic)
(Syria), and whiteheadi (Warchalowski) (Asiatic Turkey).

Aeschrocnemis serbica is considered as a polytypic species (HEIKERTINGER,
1925) with 12 subspecies. But studying the morphology and distribution of
"serbica s.1." it is impossible not to point out clear differences in the structure
of the male genitalia of the separate taxa. These differences, along with the
secondary winglessness (characteristic for the whole genus Aeschrocnemis
and probably acquired during existance in mountain conditions) and the
geographical isolation of the taxa in separate mountain parts and regions,
determine a reproductive isolation among them on a species level. All this
provides grounds for considering the "serbica' complex as a group of self-
sufficient, closely related species, rather than as subspecies of serbica.
Incidentally, the status of one of them - anatfolica (Heikertinger, 1922) has
already been altered from subspecific to specific (DOGUET & BERGEAL, 2000).

A catalogue of the species of the Aeschrocnemis serbica - group

Genus Aeschrocnemis Weise, 1888 stat. resurr.

Aeschrocnemis Weise, In: Erichson, Naturgesch. Ins. Deutschl., Col. VI: 855.

Derocrepis subg. Aeschrocnemis. Heikertinger, 1922, Miunch. Kol. Zeitschr.,
vol. 4 (1922, p. 296, im Selbstverlag).

Derocrepis subg. Derocrepisomus Pic, 1911, L'Echange, 27: 109,

Aeshrocnemis anatolica (Heikertinger, 1922)

Derocrepis serbica var. anatolica, Miinch. Kol. Zeitschr., 1915, vol. 4 (1922,
p. 332; im Selbstverlag).

Derocrepis serbica anatolica. Heikertinger, 1925, Wien, Ent. Zeitung, 42, 4-
10: 171-172.

Derocrepis anatolica: Doguet et Bergeal, 2000, Nouv. Revue Ent. (N. S.), 17,
2: 131.

Distribution: Asiatic Turkey.
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Aeschrocnemis caucasica (Weise, 1886) comb. n., stat. n.

Derocrepis serbica var. caucasica Weise, In: Erichson, Naturgesch. Ins.
Deutschl., Col. VI: 690.

Derocrepis serbica caucasica: Heikertinger, 1925, Wien. Ent. Zeitung, 42, 4-
10: 161-162.

Distribution: Caucasian and Pericaucasian countries (South Russia,
Circassia, Georgia, Swanetia, Daghestan).

Aeschrocnemis hellenica (Doguet et Bergeal, 2000) comb. n., stat. n.

Derocrepis serbica hellenica Doguet et Bergeal, Nouv. Revue Ent. (N. S.),
17, 2: 131,

Distribution: Greece (North and Central).

Aeschrocnemis jailensis (Heikertinger, 1922) comb. n., stat. n.

Derocrepis serbica var. jailensis Heikertinger, Miinch. Kol. Zeitung, 1915,
vol. 4 (1922, p. 328, im Selbstverlag).

Derocrepis serbica jailensis: Heikertinger, Wien. Ent. Zeitung, 1925, 42, 4-
10: 165-166.

Distribution: Ukraine (Crimea).

Aeschrocnemis laterufa (Pic, 1909) comb. n., stat. n.
Derocrepis serbica race laterufa Pic, L'Echange, 25: 178.
Derocrepis serbicarace laterufavar. obscuricolor Pic, 1911, L'Echange, 27: 109.

Derocrepis serbica laterufa: Heikertinger, 1925, Wien. Ent. Zeitung, 42, 4-
10: 166-167.

Distribution: Georgia (Vladikavkaz and Mt. Kazbek).

Aeschrocnemis merditensis (Heikertinger, 1922) comb. n, stat. n.

Derocrepis serbica var. merditensis Heikertinger, Minch. Kol. Zeitschr.,
1915, vol. 4 (1922, p. 327, im Selbstverlag).

Derocrepis serbica merditensis: Heikertinger, 1925, Wien. Ent. Zeitung, 42,
4-10: 164-165.

Derocrepis serbica ab. bicolor. Apfelbeck, 1914, Glasnik Zem. Muz. Bosn.-
Herzeg., 26: 437.

Distribution: Albania (North: Mt. Merdita = Mt. Merdite and Mt. Pashtrik).

Aeschrocnemis ossetica (Heikertinger, 1922) comb. n., stat. n.
Derocrepis serbica var. ossetica Heikertinger, Miinch. Kol. Zeitschr., 1915,
vol. 4 (1922, p. 329, im Selbstverlag).

Derocrepis serbica ossetica. Heikertinger, 1925, Wien. Ent. Zeitung, 42, 4-
10: 167-168.

Distribution: Caucasus: Ossetia.
Aeschrocnemis peloponnesiaca (Heikertinger, 1910) comb. n., stat. n.

Derocrepis serbica var. peloponnesiaca Heikertinger, Verh. zool.-bot. Ges.,
Wien, 60: 52.
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Derocrepis serbica peloponnesitaca: Heikertinger, 1925, Wien, Ent. Zeitung,
42, 4-10: 170-171.

Distribution: Greece (Central: Mt. Parnassos; Peloponnese: Velia Vuna).

Aeschrocnemis rhilensis (Gruev, 1974) comb. n., stat. n.
Derocrepis serbica rhilensis Gruev, Ent. Arb. Mus. Frey, 25: 124-126.
Distribution: Bulgaria (Mt. Rila).

Aeschrocnemis rhodopensis (Gruev, 1973) comb. n., stat. n.

Derocrepis serbica rhodopensis Gruev, In: Tomov, Gruev, Trav. Sci. Univ.
Plovdiv, Bulgaria, Biol., 11: 98.

Derocrepis serbica merditensis: Mohr, 1965, Beitr. Ent., 15: 705.

Distribution: Bulgaria (Rhodopi Mts.); Asiatic Turkey (Artvin Distr.).

Aeschrocnemis serbica (Kutschera, 1860)

Haltica (gr. Crepidodera) serbica Kutschera, Wien. Ent. Monatschr., 4: 74,

Crepidodera stranqulata Allard, 1860, Ann. Soc. Ent. Fr. (3) 8: 61.

Crepidodera serbica: Allard, In: Schneider & Leder, Beitr. kaukas. Kaferfn.
- Verh. Nat. Ver. Brunn, 17: 339.

Derocrepis serbica var. bicolor Weise, 1886, In: Erichson, Naturgesch. Ins.
Deutschl., Col. VI: 690.

Distribution: Bulgaria, Croatia (Dalmatia), Greece (North and Central),

Romania (Comana Vlasca), Serbia, Ukraine (Crimea), Asiatic Turkey
(Istanbul Distr., Bursa Distr., Tokat Distr.).

Aeschrocnemis slavicus (Gruev, 1979) comb. n., stat. n.

Derocrepis serbica slavicus Gruev, Deutsche Ent. Zeitschr., N. F., 26: 134-135.

Distribution: Bulgaria (West: above Tran), Republic of Macedonia (Mt.
Baba), Serbia (Mt. Kraishte and Kosovo: Mt. Shar).

Material examined

Aeschrocnemis anatolica - Turkey (Perge)

caucasica - Caucasus
jailensis - Ukraine (Crimea: Mt, Yalla)

laterufa - Georgia (Caucasus: Sennoe Pole)

merditensis - Albania (Mt. Merdité)
peloponnesiaca - Greece (Peloponnese; Mt. Taigetos)

rhilensis - Bulgaria (Mt. Rila)

rhodopensis - Bulgaria (Rhodopi Mts.)

serbica - Bulgaria (Stara planina Ridge, Mt. Sredna Gora, MLt.
Strandzha, Mt. Sakar), Ukraine (Crimea)

A. slavicus - Bulgaria (above Tran), Republic of Macedonia (Mt. Baba),

Serbia (Mt. Kraishte)

DR RRRMM
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3a makconoMmuuHusa cmamyc
Ha Aeschrocnemis Weise, 1888 u epynama
Ha A. serbica (Kutschera, 1860)
(Coleoptera: Chrysomelidae: Alticinae)

baazou I'PYEB

(Pe3w Mme)

B3 ocHoBa Ha u3caegBanua na mopdoaoczuama u zeozpadpckomo paznpocmpaHeHue Ha
Aeschrocnemis Weise, 1888 e Bp3cmanoBen HezoBusam pogoB cmamyc, a nogbugoBusam
pane Ha 10 makcona om 2pynama nHa serbica (Kutschera, 1860) e usguenam 616 BugoB.

Jskazanu ca MHeHusd BBpxy xunomesu 3a Bpwezkama mexkgy pogoBeme Derocrepis u
Aeschrocnemis u pazBumuemo Ha apeaaume uM. CrcmaBen e kamanoz na BugoBeme om

pog Aeschrocnemis ¢ npeganozkkenume HoBu kombunHayuu u npomeHu Ha makcoHOMUYHUA
paHz.
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Historia naturalis bulgarica, 14, 2002: 72

IToAne3na knuza 3a nmuuume Ha Bumowa naanuna

3namozap BOEB

HIVPYAVIHKOB II1., 118, XPMCTOB. 2001. IlImuuume Ha npupogeH napk Bumowa.
Bu6auomeka "Bumowa", 'eocopm EOO/]], C. 1-156.

[Tmuuyume na Bumowa. KoaAko om xuaagume U mypucmu ca ce 3axaacBaau
no nechume um. Koako ca BnepBaau B3op B8 peewyume ce cuayemu Hag
BeauuecmBeHume u xpebemu? Owe 6 1953 2. nampuapxsm Ha GbA2apckama

3o0on02us g-p VI8, Bypew B cBosma "Bubauozpadusa no ¢aynama nHa Bumowa
e e i naaHuna" cnogeaa maka HyXkgama om egHa nogo6na knuza: "Haaaza ce u
ceemaBsanemo Ha egHO goOpe u kpacuBo uarocmpupano HapbsuHo prkoBogemBo,
koemo ga gaBa BvamoXknocm Ha Bceku nocemumen Ha mas moakoBa 6Auso
pa3noaoxkena go Codpusa kpacuBa naaHuHa, AECHO U CU2YPHO ga ce 3ano3Hae ¢
velihus nmuyu cBam." (c. 89). 1 emo, ye ... noumu noAoBuH cmoAemue cAeq
dopmyaupanemo na ma3su Heotxogumocm, Hue Beue gep2kum B8 ppueme cu egHa
npekpacna knuza - nopegiama om gocma ockbgHama Hu Bce owe Hay4Ho-
NONyAspHa opHumoaoz2uyHa knuxnuna.

M3ganuemo e godpe 3amucaeno u crulo maka ocswecmBeno - gxkodeH dop-
Mam, AdaMuHupaHu noAykapmoxeHu kopuuu, BeaukoaenHu (c eguHuuvHu
uskaoyeHusa) uAwcmpauuu, HayyHo usgbpXkan AakoHuueH mekcm, cegbpXkaw, naii-8Baxnume
ono3HaBameasu Oeae3du na Bumowkume nmuuu 3a onpegeAsne 6 "noaeBu" (m. e. naanuncku!)
ycaoBus, nokazaauu Ha HaydyHume aamuHcku naszBaHus Ha nmuuume, kakmo u umeHama um Ha
anzauticku, nemcku u ¢ppencku. [IpegemaBenu ca pasmepume (geakuna Ha MAAOMO U pa3Max Ha
kpuaama), cpokoBeme u ocnoBHume Mecmoobumanus Ha npebuBaBane, pationume om naasuiama, 6
koumo ce cpewam u omHocumeAHama yucaeHoem nHa omgeaHume Bugobe.

Knuzama e mom Bmopu om nopeguuama "Bubauomeka Bumowa". J[eao e na mpuma maagu (gopu
owe cmygenmu) 300a03u. XygodkHuksm Cmosn HukoaoB e nokazaa Beaukoaennomo cu uawcmpa-
mopcko ymeHue u 3agbaboyeHume nodHanusg no sawume nmuuu. C 600 yBemuu pucynku mot e
u3zodpasua Bcuukume 241 Buga nmuuu, yemanoBenu B npegeaume na npupogHusa napk. Kamo nbpBa
uzsBa na maagume abmopu, knuzama "[Imuuyume Ha npupogen napk Bumowa" He e HanbAHO AuWweHa
om nponycku. Hakou om uawcmpauuume He npegcmaBam gocmoBepHo uszobpasenume BugoBe.
[MTonakoza uma gpednu nemoynocmu 8 mekemoBume onucanus na omgeanu 6eaesu u np. B aumepa-
mypama om 21 nogbpanu 3a2aaBus, cpeg koumo uma u uyyXkgu aBmopu, He e nocoyeH nspBusm
nogodeH onpegeAumea 3a nmuuyume Hd ugAaama cmpala, ye u Ha baakanckusa noayocmpo8: CHMEOHOB
C., T. Muuge, 1991. ITmuyume na Baakanckus noayocmpo8. I® Usg. "l[Mlemsp Bepon", C., 1-250. Ha c.
7 nuwe, ye zayxapsm Beye He ce cpewa B naanHunama, Ho Bugem e Bkaouen B knuzama (c. 50).
Cpowomo ce omuacs u 3a HGpagamus u yepHus Aewosq. Pas3dupa ce, om moBa uszgaHuemo camo
neyeAu, 3awomo mesu BugoBe go neomgaBua ca obumaBaau kpacuBama nu naaHuHa.

Onpegeaumeasm Hu MO2ZBA a chbuemuae 3HaveHuemo cu u na nemeBogumea, ako B nezo 6sAxa
npegankeHu Ha mypucmume u na awdumeaume Ha nmuuume HskoAko nogbpanu mapwpyma C
obosnayenue na mecmama, B koumo mozam ga nadawgaBam nskou BugoBe ¢ no-cuaHo uspasena
fuomonuyna npubsplanoem kamo aewapka u cokepuua (8 pesepBama "Bucmpuwko Gpanuwe"),
obuknoBeno kamenapue u aanuticka uyuyauza (kpat 8p. Kamen gea u gpyzume kamenucmu 8spxoBe),
Bogen koc u 6aaa embpuyuonawka (B8 Baagailickama u gpyzume peku ¢ kamenucmo pycao) u np.

HesaBucumo om gpebnume cu noponycku, "ITmuuume na npupogen napk Bumowa" e egna
Beaukoacnna u noaeana knuza sacaykuBa ga sacme cBoemo mscmo B8 GubAuomekuma na Bceku
ObAazapcku npupogoalobumea.
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Rare Chrysopidae and Hemerobiidae
(Neuroptera) from Bulgaria

Alexi POPOV

The faunistic diversity of Neuroptera is well studied as a result of intensive
investigations in the last twenty years. Reviews of the families rich in species
have been published: Chrysopidae (Popov, 1990, 1991), Coniopterygidae
(Popov, 1983, 1986a), Hemerobiidae (Porov, 1986b, 1991) and Myrmeleontidae
(Popov, 1996). Besides the taxa reported in these reviews, another four
species have been found in Bulgaria: Peyerimhoffina gracilis (Chrysopidae),
Wesmaelius quadrifasciatus, Wesmaelius tjederi, Micromus angulatus
(Hemerobiidae). They have been published only preliminarily and, except for
M. angulatus, without mentioning that they (the genus Peyerimhoffina too)
are new to the fauna of Bulgaria. The aim of the present paper is to give
detailed data on the records of these species.

Chrysopidae
Peyerimhoffina gracilis (Schneider, 1851)

Bulgaria (Fig. 1). UTM 34TGM18, Rila Mts, Borovets: 1 @, 1300 m,
1.9.1967, I. Buresch; 1 ©, 1350 m, on Picea abies, 27.7.1968, A. Popov;
Shumnatitsa Chalet, 3 km NE of Borovets, 1330 m, on Picea abies, 5 0 J,
1 9, 9.8.1986, A. Popov. UTM 35TKG72, Rhodopes Mts, Orfei Chalet, 1200 m,
on Pinus sylvestris, 1 0, 23.9.1979, V. Bayryamova. The only representative
of the genus Peyerimhoffina, preliminarily reported for Bulgaria without
details about the collected material by Popov (Orthopteroidea and
Neuropteroidea in: HUBENOV et al., 1998, 2000a).

R an ge. Central and South Europe, Morocco, Algeria, Anatolia and the
Caucasus. On the Iberian Peninsula P. gracilis occurs only on the southern
slopes of the Pyrenees (MONSERRAT et al., 1994) in the provinces of Huesca
and Lerida. In Anatolia it is found in its northwestern (AsSPOCK et al., 2001)
and northeastern parts (ASPOCK et al., 1980: map 172). In the Caucasus it is
recorded in the Teberdinskiy Nature Reserve in the Karachayevo-
Cherkesskaya Republic (South Russia) according to DOROKHOVA (1979) and in
the Naxg¢ivan (Nakhichevan) Territory in Azerbaijan (KURBANOV, 1971). In my
opinion the latter record is doubtful because the species has been established
by KURBANOV (1971) on cereals. ASsPOCK and HOLZEL (1996) have also
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Fig. 1. Distribution of Peyerimhaoffina gracilis in Bulgaria

mentioned Tunisia in the range of P. gracilis (the country has not been noted
by ASPOCK et al., 2001). A Central-European—Mediterranean—Caspian species.
In Bulgaria it is a mountain species but in other countries in South Europe it
occurs in lowlands as well (PANTALEONI et al., 1994). The Bulgarian
populations are isolated in the mountains from the Central European and
other South European populations. A representative of a not numerous in
species ancient genus which had differentiated a long time ago. The range of
P. gracilis is isolated from the ranges of the remaining species in the genus.

Ecology. On conifers. A mountain species. Hygrophilous and cold-
loving. One of few chrysopids hibernating as imago. Probably a monovoltine

species in Bulgaria. The eventual single generation is very likely to fly from
the end of July until next spring.

Hemerobiidae
Wesmaelius (Wesmaelius) quadrifasciatus (Reuter, 1894)

Bulgaria (Fig. 2). UTM 34TGM18, Rila Mts, Borovets, 1350 m, 1 9,
29.7.1971, L. Buresch. Reported preliminarily for the country without concrete
data on the only specimen by Popov (Orthopteroidea and Neuropteroidea in:
HUBENOV et al., 1998, 2000a).

R a n g e. North and Central Europe, mountains of the Balkan Peninsula
(Durmitor Mts, Rila Mts, North Greece); Northeastern Anatolia and North
Asia. Siberian faunal element of a boreomontane distribution. As the species
occurs on conifers, its range reaches the extreme north of Europe and Asia.

E col ogy The only specimen comes from a coniferous forest
predominated by Picea abies mixed with Abies alba and single trees of Pinus
sylvestris. In the range of Larix decidua (the Alps, the Carpathians), W.
quadrifasciatus occurs mostly on this tree species (there are no data for the
inhabited vegetation in Asia). The absence of larch on the Balkan Peninsula
is most likely the reason for the very rare occurrence of the species in isolated
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Fig. 2. Distribution of Wesmaelius quadrifasciatus and Wesmaelius tjederi in Bulgaria

localities. A mountain species. Hygrophilous and cold-loving. Monovoltinism
can be presumed in Bulgaria.

Wesmaelius (Kimminsia) tjederi (Kimmins, 1963)

Bulgaria (Fig. 2). UTM 34TGMO02, Pirin Mts, Banderitsa Chalet, 1800 m,
on hght 1 d, 21.7.1965 and 1 1, 4.8.1967, H. Lukov. The genitalia of both
specimens have been examined. A pre iminary report about its occurrence in
Bulgaria without details was given by Popov (Orthopteroidea and
Neuropteroidea in: HUBENOV et al., 1998). The Pirin Mts are the easternmost
locality of W. tjederi.

R an ge. The Alps, Abruzzi Mts., Etna Mts, Szalafé in Western Hungary,
the South Carpathians (the Transylvanian Alps), Durmitor Mts, Pirin Mts and
Olympus Mts. A Central-European—Mediterranean species. Its disjunctive
range covers parts on both sides of the borderline between the Eurosiberian
Subregion and the Mediterranean Subregion. The origin of W. {jederi is very
likely found in the northern part of its recent range, i.e. the Alps. It is placed
in this category for chorological reasons but its ecological characteristics
distinguish it from the other Central-European— Mediterranean species, e.g.
Euroleon nostras (Geoffroy, 1785), and close to the mountain Central
European species from the same family, e.g. Wesmaelius fassnidgei
(Killington, 1933) and Hemerobius schedli Holzel, 1970.

Ecology. The material has been collected on light in a habitat of Pinus
heldreichii near the timberline. A mountain species. Wesmaelius tjederi and
Hemerobius schedli are the only species of Neuroptera not found below 1800
m in Bulgaria. Within its range the former inhabits the coniferous belt and
the subalpine belt of the mountains. Hygrophilous and cold-loving. The
number of generations in Bulgaria of this species and W. quadrifasciatus is
not clarified because of the availability of 1-2 specimens only. As in other
species occurring in Bulgaria only in the mountains, e.g. Sympherobius
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fuscescens (Wallengren, 1863) and Helicoconis lutea (Wallengren, 1871),
development with one generation can be expected.

Micromus angulatus (Stephens, 1836)

Bulgaria (Fig. 3). UTM 35TMJ00, Danube Plain, Koprivets near Byala,
200 m, on herbaceous vegetation, 1 Q, 5.8.1978, E. Popova. UTM 35TLH14,
Central Stara Planina Range, Troyanska Mts, Cherni Osam near Troyan, 600
m, on herbaceous vegetation, 1 @, 9.8.1985, A. Popov, E. Popova. UTM
34TGM18, Rila Mts, Borovets: 1 @, 1350 m, on herbaceous vegetation,
29.7.1971, I. Buresch and 1 @, 1300 m, on light, 6.8.1974, A. Popov. Known also
from the Kresna Gorge (Popov, 2001), UTM 34TFM72. The finding of the
species in the Central Stara Planina and Rila was reported preliminarily

without mentioning of concrete localities by Popov (Orthopteroidea and
Neuropteroidea in: HUBENOV et al., 2000a, 2000b).

43, ]
43|

4 42

Fig. 3. Distribution of Micromus angulatus in Bulgaria

R a n g e. The whole Holarctic (Europe, Morocco, North Asia and North
America). A Siberian—Nearctic (Holarctic) species, autochthonous in North
America.

Ecology. M. angulatusinhabits herbaceous vegetation in forest-steppe
and woodland habitats. A species with a wide altitudinal range. More than
one generation have been observed in other parts of its range.

* ok ok

The family Chrysopidae is represented in the Bulgarian fauna by 28
species: 25 species according to Popov (1990, 1991), Chrysoperla kolthoffi
(Navas, 1927) sensu THIERRY et al. (1992) and Chrysoperla lucasina (Lacroix,
1912) sensu THIERRY et al. (1992), both species reported for Bulgaria by
THIERRY et al. (1998), and Peyerimhoffina gracilis. The richest family among
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Neuroptera in Bulgaria is Hemerobiidae with 34 species: 31 species according
to Porpov (1986b, 1991) and the three species in the present paper. The
number of species in the other two families with relatively greater faunistic
diversity remains unchanged: Coniopterygidae - 22 species (PoPov, 1986a)
and Myrmeleontidae - 18 species (PoPoV, 1996). ASPOCK et al. (2001) report 16
species of Myrmeleontidae for Bulgaria. They have not mentioned Delfimeus
irroratus (Olivier, 1811) and Nicarinus poecilopterus (Stein, 1863) although
they have included Poprov (1996) with the only data on distribution in
Bulgaria in the synonymous lists of both species.
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Pegku BugoBe om cemeiicmBama Chrysopidae u
Hemerobiidae (Neuroptera) om bsazapus

Aaekcu IIOIIOB

(Pe31w Me)

CrobwaBam ce nogpobHu ganHu 3a nppBume Haxogku 8 Beazapus na Peyerimhoffina
gracilis (BopoBey 8 Puaa u xuka Opdeii 8 Pogonume), Wesmaelius quadrifasciatus
(BopoBeu), Wesmaelius tjederi (xuka Bpugepuua 8 ITupun; Haii-usmoyHo Haxoguwe 8
apeara Ha Buga) u Micromus angulatus (KonpuBey 6 CeBepousmouna Bbbazapusa, HepHu
Ockpm B8 Ilenmpaana Cmapa naanuna, BopoBey 8 Puaa u KpecHencku npoaom). C max
6poam na ycmanoBenume 8 Bpazapus BugoBe om cemelicmBo Chrysopidae napacm6a na
28, a om Hemerobiidae - na 34 Buga.
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Cyxo3zemnaume oxawobu (Gastropoda: Pulmonata)
B 3emenckus npoaom

Bepa AHTOHOBA, V8atiro JIEJIOB

Ybog

BugoBusam cbmcmaB u 3o00zeo2padusima Ha cyxo3zeMHume oxawoBu B
3emeHckuss npoaoMm He ca Ouau obekm Ha cneuuaaHu npoyuBaHusa go
Hacmosawusa MmomeHm, OmgeaHu cBegeHus 3a Hsakou BugoBe gaBam: WAGNER
(1934) - Tandonia kusceri om "3emeH, Pagomupcko", URBANSKI (1964) -
Chondrula macedonica 3a 3emen u c. Iloncka CkakaBuua, JTAMAHOB &
AMXAPEB (1975) - Vitrea contracta om 2apa 3emeH, WIKTOR (1983) - Milax
parvulus, Limax macedonicus om zapa 3emeH. [Io opuzuHannu ganHu B8
pabomama ce cbpobwaBa 3a owe 21 Buga u 3 Buga ca nomBwpgeHu.
HenomBbpgenu BugoBe ca V. contracta u M. parvulus. YcmanoBenume go
MmMoMeHma 3a 3emeHckusa npoaoMm 54 Buga npegcmaBagaBam 23% om
u3Becmyume 3a cmpaHnama 236 cyxo3zemHu oxawoB8u (DEDOV, 1998).

3emenckuam npoaom ce Hamupa 8 FOzo3anagna bwazapud. M3caegBanuam
pailioH 06xBawa mepumopusma om 2p. 3emeH go ¢. PrXkgaBuua, paznorokeHa
no goaAuHama Ha p. Cmpyma u goAHUme meuyeHusd Ha HeuHume npumouu p.
Bpecmnuua, p. IllazaBa u gp. Ibakunama Ha npoaoma no p. Cmpyma B8
nocoueHume zpaHuuu e okoao 22 km (HMKOAOB & JVIOPJAHOBA, 1997).
Hagmopckama Bucouuna B gBeme kpatinu mouku Ha npoaoma e: 588 m npu 2p.
3emen u 493 m npu c. PrXkgaBuua. [lenuBeaauuama HAMa crwiecmbBena poad
npu opopmsaHe Ha payHucmuuHume kommaekcu. XapakmepHa 3a npoaoma e
BapoBukoBama ckaana nogaozxkka (BEAUEB u gp., 1993).

MamepuaAu u Memogu

Mamepuarbm e cbOupan upe3 pbueH cOop. Hauunem Ha omOop Ha
obekmume e cayuaeH, HenoBmopeH (ITECEHKO, 1982). IpebHume no pasmep
BugoBe ca crOupaHu upe3 npecsiBaHe Ha npbCM U AuCmMHa nocmuaka ¢ nomouwyma
Ha cumo ¢ pa3Mepu Ha omBopa 0.5 x 0.5 em. Ekzemnasipume 6sxa onpegeasiHu ¢
nomowyma Ha cmepeomukpockon MBC-9 no anamomuunu Geae3u (noaoBa u
XpaHocMuAameAHa cucmema) u MopdoaozuuHu ocobeHocmu Ha mfAAOmMOo u
yepynkama. Mamepuaasm e onpegeasH no JAMAHOB & AMXAPEB (1975),
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WIKTOR (1983), KERNEY et al. (1996). MimeHama Ha cyxo3eMHume oxatoBu ca no

DEDOV (1998). Mamepuaasm ce cbpxpansaBa 8 70% emanoa 8 koaekuuama na
nspBusa aBmop.
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(Due. 1. N3caegBanu naxoguwa B 3emenckusi npoaom

Mamepuaabm e ¢csdupad 6 8 muna 6uomonu (AHKOB, 1997; HANGGI et al.,
1995), kem koumo cnagam cromBemuume Haxoguwa (Bxk. ¢uz. 1):

1) nanocHu 30HU okoao p. Cmpyma (nepuoguuHo 3aauBanu) - Haxoguwa 14, 25;

2) ckaau u cuneu - Haxoquwa 2, 9, 18, 38, 39, 40, 44, 47, 50;
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3) kcepopumnu mpeBru crodbwecmBa B nognokuama na ckaonoBeme u no

buaama - Haxoguwa 27, 28, 30, 34, 51;

4) me3opumnHu mpeBHu crobwecmBa - Haxoguwa 1, 5, 10, 12, 16, 35, 54;

5) xuzpopumHu mpeBHu crodwecmBa - Haxoguwa 6, 7, 19, 45, 52;

6) kcepodumnu wmupokoaucmnuu 2opu (Quercus pubescens, Quercus cerris,
Carpinus orientalis u gp.) 8 nognoXkuemo u no ckaonoBeme - Haxoguwa 26,

29, 33, 36, 41, 56;

7) mezopumnu 2o0pu (Carpinus, Quercus, Corylus) cbec cuny3uli om MbX
(Mnium sp.) (nokpai Bagu-npumouu) - Haxoguwa 4, 20, 23, 24, 31, 32, 46, 53;
8) kpalipeunu xuzpodumHu wupokoaucmnu zopu u xpacmaasauu (c
yyacmuemo Ha Alnus, Populus, Aceru gp.) - Haxoguwa 3, 8, 11, 13, 15, 17, 21,

22, 87, 42, 43, 48, 49, 55.

Tunem Ha Ouomonume e onpegeseH Ha ocHoBama Ha pacmeHud-

ungukamopu cnopeqg HEJIAAKOB (1998).

TadAauuyual

Cnucsk na BugoBeme cyxozemnu oxaiwbBu, csopanu 8 3emenckusn

npoAoM. * - noB 3a pationa Bug

Takcon Haxoguwa
Ellobiidae
Carychium mintmum Miiller, 1774 11, 25
Pleurodiscidae
*Pyramidula rupestris (Draparnaud, 1801) 2, 11
Vertiginidae
Truncatellina cylindrica (Ferussac, 1821) 10, 24, 25, 26, 35, 51
Pupillidae
Pupilla muscorum (Linnaeus, 1758) 5, 7,9, 11, 14
Orculidae
Orcula doliolum (Bruguiere, 1792) 25
Chondrinidae
Chondrina avenacea (Bruguiere, 1792) 39
Chondrina clienta (Westerlund, 1883) 23, 39
Valloniidae
Vallonia costata (Miiller, 1774) 1, 2, 6,7, 10, 11, 14, 17, 21, 37, 38, 49
Vallonia pulchella (Miiller, 1774) 1,5, 14, 51
Vallonia enniensis (Gredler, 1856) 6, 7, 14, 21, 41
*Vallonia excentrica Sterki, 1892 11
Acanthinula aculeata (Miiller, 1774) 13, 24, 25, 32

Enidae

Ena obscura (Miiller, 1774)
Zebrina detrita (Miiller, 1774)

Chondrula tridens (Miiller, 1774)

Chondrula macedonica A, Wagner, 1915

2,4, 9, 11, 16, 23, 24, 29, 54
1,9, 10, 14, 18, 19, 27, 28, 29, 35, 38, 40,
47, 56

6, 12, 16, 18, 26, 29, 32, 33, 35, 38, 40,
51, 54, 56

10, 25, 26, 27, 28, 29, 32, 34, 35, 39, 40,
47, 50
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Cochlicopidae
Cochlicopa lubrica (Miiller, 1774)

Clausiliidae
*Cochlodina laminata (Montagu, 1803)

* Macedonica frauenfeldi (Rossmissler, 1856)
Laciniaria plicata (Draparnaud, 1801)

* Balea biplicata (Montagu, 1803)
Succineidae

Succinea oblonga Draparnaud, 1801
Vitrinidae

Vitrina pellucida (Miiller, 1774)

* Fucobresia diaphana (Draparnaud, 1805)

* Phenacolimax annularis (Studer, 1820)
Euconulidae

Euconulus fulvus (Miiller, 1774)
Punctidae

Punctum pygmaeum (Draparnaud, 1805)
Zonitidae

*Vitrea subrimata (Reinhardt, 1871)

*Vitrea bulgarica Damjanov et Pinter, 1969

*Vitrea neglecta Damjanov et Pinter, 1969

*Aegopinella minor(Stabile, 1864)

*Oxeychilus draparnaldi (Beck, 1837)
*Oxychilus inopinatus (Ulicny, 1887)
Oxychilus glaber striarius (Westerlund, 1881)

* Daudebardia rufa (Draparnaud, 1805)
*Daudebardia brevipes (Draparnaud, 1805)
* Zonitoides nitidus (Miiller, 1774)

Milacidae

*Tandonia serbica (Wagner, 1931)

Tandonia kusceri (Wagner, 1931)
Limacidae

Limax macedonicus Hesse, 1928

* Lehmania brunneri (Wagner, 1931)
Agriolimacidae

* Deroceras turcicum (Simroth, 1894)

* Deroceras sturanyi (Simroth, 1894)
Bradybenidae

Bradybaena fruticum (Miller, 1774)
Helicidae

Cepaea vindobonensis (Ferussac, 1821)

Helix pomatia Linnaeus, 1758
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1 2

Helix lucorum Linnaeus, 1758 4, 17
Helicidontidae
Lindholmiola corcyrensis (Deshayes, 1839) 12, 19, 21, 24, 25, 26, 27, 28, 29, 31,
32, 33, 36, 38, 39, 43, 44, 48, 49, 56
Hygromiidae
Helicella obvia (Menke, 1828) 1, 5, 6, 10, 11, 19, 25, 30, 35
Helicopsis rhabdotoides (A. Wagner, 1927) 5, 8, 10, 11, 12, 17, 25, 27, 28, 29, 32,
| 34, 35, 37, 40, 42, 56
Pseudotrichia rubiginosa (Schmidt, 1853) 1,2,38,11, 14, 17, 21, 23, 49
Perforatella incarnata (Miuller, 1774) 3, 4, 8, 11, 12, 14, 15, 16, 17, 20, 22,
25, 35,39, 42, 48, 49, 51, 56
Monacha cartusiana (Miuller, 1774) 1. 4.8, 611, 17, 30, 37
* FEuomphalia strigella mehadiae 1,4, 7,9, 12, 14, 20, 25, 26,
(Bourguignat, 1881) 35, 36, 43, 48
Pe3zyaAmamu

B xoga Ha u3caegBanemo, 6 paliona Ha 3emeHckus npoaoM 6sxa ¢cprOpaHu
u oopadomenu 1672 ekzemnagpa cyxozemHu oxawobu. YemanoBenu ca 54 6uga,
koumo npunagaekam kvm 41 poga u 22 cemeilicmBa (maba. 1). Tezu BugoBe
npegcmaBagBam npudauzumeano 23% om cwrodweHume 236 Buga 3a
cmpanama (DEDoV, 1998).

Om ycmaHnoBeHume 54 Buga, 21 ca HoBu 3a uscaegBanusa pauon, 30 6uga 3a
kopekmHocm He ca BkatoueHu kbsm HOBume, Bsnpeku ue He ca cwrobwabBanu
konkpemno 3a 3emeHckusa npoaom. Te ca cpodbwaBanHu 3a no-odwWwupHU
mepumopuu Ha cmpaHama (3anagHa beazapus, Kpauwemo, goauHama Ha p.
Cmpyma) uau kamo noBcemecmHo pasnpocmpaHeHu y Hac. Tpu Buga ca
nomBbpgenu 3a paitona (Ch. macedonica, T. kusceri, L. macedonicus). He
osxa Hamepenu BugoBeme V. contracta - crobwieH 3a npoaoma om JJAMAHOB
& AMXAPEB (1975) u M. parvulus - om WIKTOR (1983). Omkpumu ca XkuBu
ekzemnafapu om H. rhabdotoides, koumo cnopeq [JIAMAHOB & AMXAPEB (1975)
B8 bpazapus He ca HamupaHu.

YemanoBenu ca 9 6ankancku Buga u 1 6bazapcku engemum (V. neglecta)
(maba. 2). B pationa ce cpewam 3 pegku 3a cmpanama Buga - V. excentrica,
Ch. macedonica u Ch. clienta. YcmanoBenume BugoBe B 300zeozpadcku
acnekm npuHagaekam kvm EBpocubupckusa u Megumepaunckusa komnaekcu
(maba. 2), kamo 42% om oxaroBHama cyxozemHa ¢ayHa 8 3emeHckusa npoaom
cnaga kbm MegumepaHnckusa komnaekec, a ocmanaaume 58% - kbm
EBpocubupckus. Om HanpaBenama aumepamypHa cnpaBka cmaBa sicHo, ue
npu cyxo3eMHume oxAoBu B u3caegBaHusa palioH npoueHmbBM HA
MegumepaHckume BugoBe e no-6ucok om mo3u Ha gpyzume, Npoy4eHu go
MOMeHma 2zpynu 0Oe3zpbOHauHu kuBomuu. DELTSHEV & BLAGOEV (1992)
cpobwaBam 7,9% megumepancku BugoBe nasguyu om cem. Lycosidae, CAKAATH
(1985) - 36% megumepancku BugoBe om cem. Carabidae u MAPMHOBA (2000) -
37% megumepancku BugoBe om nagcem. Pentatomoidea (Heteroptera).
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N3Bogu u 3akarouenusn

Bbnpeku maankama cu naow (0,07% om ma3u Ha cmpaHama), 3emenckusam
npoaoM npegcmaBagBa patoH, 6ozam Ha cyxo3emHa oxawBHa ¢ayHa,
gocmuzawa 23% om Bcuuku uzBecmHu go momenma oxawBu 3a Bbwbazapus
(DEDOV, 1998). To3u ¢akm ce gbazku, cnopeg Hac, ocHOBHO Ha BapoBukoBama
nogaoXka (BuXk BEAUEB u gp., 1993). 3o0zeoz2padckusam odauk Ha cyxozemMHama

manrakodayna B8 3emenckus npoarom ce onpegeas om npuckecmBuemo 2aaBHo Ha
megumepancku, ©ankaHcku, xoaapkmuunu, eBponeticku u eBponeticko-
naaHuHcku BugoBe. B no-maanka cmenen ca 3acmbsneHu BugoBeme om
ocmanaaume 3002eo0z2padpcku kamezopuu - naaeapkmuunu BugoBe u 6bazapcku
eHgemumu. J3oozeozpadckama cmpykmypa Ha cyxozeMHuUme o0xawBu om
3emenckus npoaomM noguepmaBa poAama Ha goauHama Ha peka Cmpyma,
kamo kopugop 3a npoHukBaHe Ha megumepahncku daynucmuuHu u ¢aopu-
CmuuyHuU eAeMeHmu Ha ceBep (BEAUEB u gp., 1993; KUTAHOB, 1983).

baazogapnocmu

BaazogapuMm Ha cm.H.c. I cm., g.6.H. M. VMocudoB 3a uennume npenopnku
OMHOCHO 3002e02padusama Ha oxawoBume, kakmo u na g-p II. MumoB 3a
cbBemume npu obocobaBanemo Ha munoBeme Guomonu. baazogapum u Ha
Dr B. Hausdorf om 3ooaozuueckusg uHcmumym c¢ mMy3ed B8 Xambype,
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IToemwsnuaa Ha 16.10.2001

Agpec Ha aBmopume:

Bepa AumonoBa, JIBaiiao /Iegob

ITermpaana aabopamopusa no obwa ekoaozua
ya. 10. I'azapun 2

1113 Codusa

Terrestrial gastropods (Gastropoda: Pulmonata)
in the Zemen Gorge (SW Bulgaria)

Vera ANTONOVA, Ivailo DEDOV

(Summary)

No special studies on the land snails of the Zemen Gorge (SW Bulgaria) have been done
till now. WAGNER (1934), DAMYANOV & LIKHAREV (1975), WIKTOR (1983) and URBANSKI (1964)
mentioned five species for the region. 23% of the Bulgarian snail fauna is present in the
Zemen Gorge. Out of all the 54 collected species 21 are new for the region. Out of them 30
species, given by other authors for wider territories in Bulgaria, have been specified for the
region and three species have been confirmed. In a zoogeographical aspect, 31 species
belong to the Euro-Sibirian complex and 23 to the Mediterranean complex. Nine species

are restricted to the Balkan Peninsula, one is Bulgarian endemic and three species are
rarely found in the country.
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HobBbu nocmenaenusa 6 munepannama koaekuusa na
Hauuonaanus npupogoHaydeH Myi3eu

YaBgap KAPOB, CBemocaaB IIETPYCEHKO

[Tpe3 2000 u 2001 2. 8 omgea "Ckaau u Munepaau" na HauyuonaaHus npupogonayues my3seii (HITM)
nocmbnuxa uHmepecHu u pegku muHepaAHu ofpa3uu om pa3AuyHu Hawu u vyXkgecmpaHHu
Haxoguwa.

[ToayyeHume om [[-p J1. Augepcen om Muagypa (ABcmpaausi) oGpa3yu npegemaBasBam egna
snayumeana koaekuus om 236 Gpoa om u3Becmnu u pegku aBempaautlicku naxoguwa. ToBa ca
ampakmuBrume gpaBumoBu u mona3oBu kpucmaau om Kyuncaang; gpy3u om kpokoum, uepycum u
nupomopdum om ocmpoB Tacmanusa u mHozo gpy2u muHepasu. Cpeg msix ca 18 woBu 3a ponga na
HIIM Buga, kamo gengacum (monomun), puBecum, koponagum u gp. Te ca nokaszanu 658 Bpemenna
u3nrozxkba B 3aaume Ha Mmy3es, 3aegHo ¢ kapmu u cHumku, Al06e3no npegocmaBenu om g-p Poc Byzesn
(ABcmpaauiicku my3seil - Cugnu).

[Tpu nocewenumo cu 8 Codpusa npes 2001 2. g-p U. ITekoB om MockoBckus ynuBepcumem nHu
nogapu pegku munepaanu BugoBe, yvacm om koumo omkpumu om Hezo 8 Xubuuncku u AoBozepcku
MacuBu Ha noAyocmpoB Koaa. Om msx 11 Buga: kopo6umcunum (monomun), komapoBum, kankpucu-
Aum u gp., ca noBu 3a ¢ponga Ha my3ses.

Om nawus gwazozoguweH Oea2ulicku npuamea g-p Ban TuxeAen noAyyuxme ofGpasuyu om
ABcmpus, HIBetuapus u ABcmpaausa. Om msax 2 Buga: Hamubum u cupusoBum ca HoBu 3a ponHga Ha
HIIM.

3A. 3anameB u J1. YanpasoB nogapuxa Ha my3es 2o0aemu asaauyumoBu kpucmaau om egHo HoB0
3eoAumoBo naxoguwe npu c. Bapauu (o6wuna KpymoBzpag).

[Tocmsnuxa u xyb6aBu obpa3zuu om camopogHa meg, kynpum, maraxum u asypum om egHo HoBo
Haxoguwe B8 boboweBcko.

C8. [Tempycenko npegage npegcmaBumeana koaekyusa om puacku ckapnoBu munepaau: 2pocyaap,
BesyBuan, mpemoaum, guoncug, ckanoaum, xabasum u myaum, kakmo u o6pa3zuu om naxoguue
KpemukoBuu - "ecmbskaenu 2aaBu” om zemum, pegkus aenugokpokum, nupoAy3um u ncuAOMeAaH.

YygecHu wnuneaoBu kpucmaau u popemepum 8 mpamop om Mozok (Bupma) vHu nogapu pupma
"nmepzeopecype" O0]I.

HoBume munepaasu BugoBe nocmenuau 8 HITM npea 2000 u 2001 2oguna ca odwo 31, kamo yacm
Om max ca om munoBume um Haxoguuwa.
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BugoB cscmaB u 300zeozpadcka
xapakmepucmuka Ha cyxozemHnama uepynuecma
manakodayna (Mollusca: Gastropoda)

8 Jlo6pocmanckusa gaa om 3anaguu Pogonu
¢ ekonozuunu 6eaezkku

Amanac IPVIKOB

BnBegenue

Ho ceza B bpazapua ca ycmaHoBenu 236 Buga u 40 nogBuga cyxo3zemHu
Gastropoda (DEDOV, 1998). Cnopeg JIEAUEB u gp., (1993), manakodpaynama Ha
Pogonume ce xapakmepusupa ¢ Bucoka cmenen Ha eHgeMu3®sM - HA nbPBo
Mecmo B cmpanama no 6pou Ha 6ankancku engemumu ¢ 9 Buga u Ha Bmopo
no opou Ha owpAzapcku engemumu ¢ 14 Buga.

CruiecmByBam He manko manakonozuuHu padomu 3a Pogonume, om
koumo no-soBu ca: URBANSKI (1964); RIEDEL (1967); OSANOVA & PINTER (1968);
PINTER (1968); DAMJANOV & PINTER (1969); PINTER & PINTER (1970); HUDEC &
VASATKO (1971); PINTER (1972); NORDSIECK (1973); CrLAUSS (1977); VIPMKOB
(1999); "PUKOB & VPMKOBA (2000).

IToBeuemo npoyuBanusa o6xBawam ueHmpasnHume yacmu Ha Pogonume,
MHo020 om koumo kacaam goaunama Ha peka UYeneaapcka. 'acmponogume ca
cpOupaHu ¢ppazMeHmapHo om obwupHu mepumopuu. CroowaBam ce HoBu
Haxoguwa Ha BugoBe u Hali-uecmo ce u3dbposBam gpyzume ycmanoBenu
zacmponogu kamo cenemcemBawa manakodpayna. AuncBam ganHu 3a nbAHUA
cbemab Ha maaakodaynama 8 opozpadpcku o6ocobenume naanuncku ganoBe,
npumezkaBawu komObunayusa om uzkarouumeAHo pa3zHooOpa3Hu u cneuuduu-
HU ycAaoBusd.

[TocmaBuxme cu 3a uen ga ycmanoBum BugoBomo 6GozamcmBo u ga
xapakmepusupame 300z2eo02padcku cyxozemnama uepynuecma masakodpayna
B8 Hob6pocmanckusa gsaa om 3anagnu Pogonu. Pationem go ceza e npoyuBan
yacmuuyHo, a Hali-MHO020 gaHHuU uma 3a ckaoHoBeme kbm p. Yeneaapcka.
Cnopeg Ouozeozpadpckomo pationupane Ha bwazapus Ha T'PYEB (1988),
Hobpocmanckusam gaa Hag 1000 m Hagmopcka Bucouuna e yvacm om Puao-
Pogonckus nogpation na Ilaanunckusa pation, a ceBepnume ckaonoBe na no-
manka nagmopcka Bucouuna nonagam 8 nogpationa na 'oppompakutickama
Hu3uHa Ha CpegHoObAazapckus paiioH.
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Hlodbpocmanckuam gaa ce xapakmepusupa ¢bhbC CbhbYemaHue Ha npexog-
HokonmuHenmaaHo, cyomegumepancko u naanuncko kaumamuuno Bausnue,
uzkarouumeaHo 20AAMO pa3HooOpasue u cneyuduka nHa cmauuu, Bepmukaana
nodcnocm (om 700 go 1500 m H.8.), 6o2amcmBo Ha pacmumeanu ¢opmayuu,
cneyuduunu zeomopdonokku ocobenocmu u uzobuaue om kapcmoBu
mepeHu. Ha mepumopusma My ce Hamupa bBuocdepen pesepBam
"JepBenama cmena' ¢ pasnoodpasna paopa u payna. I[IyoaukyBanu ca MmH020

gaHHu (uumupaHume aBmopu no-Hanpeg) 3a marakodpayHama Ha goauHama
Ha p. Ueneaapcka, koumo ce uznoa3Bam 3a cpaBuenue.

Mamepuana u Memogu

Ja nocmuzaHe Ha nocmaBenama uea ca uszcaegBanu Hag 25 000 ekzemnasapa
CyX03eMHU uepynuecmu 2acmponogu. Mamepuaasm e c¢cvbupan om Bcuuku
paudoHnu Ha Jlodopocmanckus gsa, ¢ pa3audHa 30HaAHa pacmumeAHocm go 700 m
H.8., Bepmukaanu pacmumeanu noscu (om 700 go 1500 m 1.8.) u no ckaonoBe c
paszauuyHa ekcno3uuusd. JJonbAHUMeEAHO e u3BbpwieHo u mpaHcekmhno (25
MapwpymHu omceuku) cwOupaHe Ha zacmponogu B pa3auuHu yuyacmbuu.
Mamepuaabsm e cpbOupaH Beceku mecey 8 nepuoga anpua-noemBpu, 1997-2000 e,
no memoga Ha ANT (1969), ¢ usMeHeHus U gonbAHEeHUA. 3a npodu om nouBeHu u
nouBeno-aucmuu cyocmpamu e uznoa3zBana memanna pamka (25x25 cm), koamo
upe3 3abuBane Ha 10 cm geaGovuHa 0popmsA 0OeMa Ha egHa caMocmosmenHa
npoba - kBagpam (PQ). Cymama Ha PQ om nouBeHo-aucmen cybcmpam B8
gbpBecHa pacmumeaHa dopmMauuf uau cmauud odbo3zHauaBame kamo usgsocmHa
obemna npooa (PV), Bmecmo npuemama om ANT noBspxHocmua npoda (PF).

Ja omgeAfiHe Ha zacmponogume om nouBeHuda cydocmpam e u3noa3Bana
cucmema om cuma ¢ pasAudeH guamemsbsp Ha omBopume.

B mpeBHu dopmauuu u xemepo3zonasHu ckaaucmu cmauuu BuBexkgame
eguHuuyHa npoba-kBagpam (PQ) ¢ pa3mep 1 m*, a 2zacmponogume ca ¢cboupanu
ppuHO. Cymama om PQ B8 egna mpeBHa dopmayusa uau ckaaucma cmauud
npuemamMe 3a ufgaocmHa noBspxHocmua npobda (PF).

bpoam na PQ B8 pazauuynume pacmumeAHu ¢popmayuu u cmayuu Bapupa
om 16 go 28. Hacmosawomo npoyuBane ce 6a3upa Ha 39 na opoii PV u PF,

l'acmponogume ca nocmaBanu B8 70% emaHoa. [lemepmunupaHemo Ha
BugoBeme e u3Bvpweno no xapakmepnu ©eae3u Ha uepynkama
(konxuoAo2uuHU npu3Hauu) u aHamomo-MOp¢doAO2UYHU ocobeHocmu B
ycmpoicmBomo Ha noaoBama cucmema, upe3 gucekuusa 6 aabopamopHu
ycaoBus u usnoaszBane Ha cmepeoayna. [Ipu gemepmuHupane Ha BugoBeme ca
u3noaszBanu ocHoBno JJAMAHOB & AMXAPEB (1975), KERNEI et al. (1983),
NORDSIECK (1973, 1974), URBANSKI (1969) u gp.

3a ouenka Ha uecmomama Ha cpewaHe Ha BugoBeme B8 PV u om
npoyuyBanus patlion e uznoa3zBana cucmemama om 2pynu (om I go V) Ha ANT
(1969), ¢ gonbAHEHUA.

I -camo B 1(2.6%) om PV uau PF - pagsk Bug.
IT - 8 noBeue om 1 PV uau PF go 25% om PV u PF - Bug ¢ nucka cpewaemocm.
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[1I - B8 25 go 50% om PV u PF - Bug ¢ Hucka go cpegHa cpewaemocm.
IV -6 50 go 75% om PV u PF - yvecmo cpewan Bug.
V-875go 100% om PV u PF - Bug ¢ Bucoka go noBcemecmna cpewaemocm.

B 2pyna II goneaBame, ue MuHUMaaHama cpeuiaemocm e: B noBeue om 1
PV uau PF. BB3 ocHobBa Ha npouenma Ha cpewaemocm 6 PV u PF e BrBegena
ycaoBHa kamezopuszauusa nHa BugoBeme. Pumckume uyudpu om I go V
cpomBemcemBam Ha kamezopuume cpeuly msax.

Ekoaozuunama xapakmepucmuka nHa BugoBeme e 8 3aBucumocm om
usuckBanuama um kem BaakHocmma, memMnepamypama u munem Ha
cmauuume, 8 koumo ce cpewam.

3a 3002eo02padckomo munuszupane ca uznoazBaHu mpygoBeme na: GRUEV
(1995), T'PYEB (1999) (8: I'PYEB & KY3MAHOB, 1999), I'PYEB (2000), I'PYEB & BEUEB
(2000), JAMAHOB & AMXAPEB (1975) u KERNEY et al. (1983). Bzemu ca npegBug
chulo ugAOCMHUME apeaau Ha BugoBeme, ekorozuunama um xapakmepucmuka,
munbm Ha cmayguume u pasnpocmpaHeHuemo umMm 8 npoyuBanusa paiioH.

3oo0zeozpadckume kamezopuu (komnaekcu, enAemenmu, nogeaeMeHmu) u
cpkpawienusama ca no 'PYEB & BEUEB (2000).

Pezyamamu u oocrkgane

B pationa Ha npoyuBane ca ycmanoBenu 61 Buga u 8 nogBuga cyxozemnu
Gastropoda ¢ nepygumenmaphHu uepynku (mata. 1), koemo e 25.8% om
cyxo3emHama wmaaakopayHa Ha bwazapuda u 31.1% om cyxozemMHume
yepynuecmu 2acmponogu ¢ HepygumenmapHu uepynku. YemanoBenu ca BugoBe
om 22 cemeucmBa om odwo 25 ¢ HepygumenmapHu yepynku u 29 uzBecmnu 3a
bbazapusa. Masakodaynama na Jloopocmanckus gfa e uzzpageHa ocHOBHO om
5 cemelicmBa (64.0%): Clausiliidae - 12 Buga (19.7%), Zonitidae - 10 Buga (16.4%),
Enidae - 7 Buga (11.5%), Helicidae - 5 Buga (8.2%), Hygromiidae - 5 Buga (8.2%).
CaegBam: Valloniidae - 3 Buga (4.9%); Orculidae, Chondrinidae, Vitrinidae - no 2
Buga (mo 3.3%); Pomatiasidae, Aciculidae, Ellobiidae, Pleurodiscidae,
Vertiginidae, Pupillidae, Cochlicopidae, Succineidae, Ferrussaciidae,
FEuconulidae, Punctidae, Bradybaenidae, Helicodontidae - no 1 Bug (no 1.6%).
[Togpezkganemo no Opoii Ha BugoBeme Ha nbEpBume 5 cemeticmBa (¢ uzkarouenue
na cem. Enidae) crBnaga ¢ o6wama 3akonomeprnocm Ha Bogewiume cemelicmBa
8 maanakodpaynama Ha Bwazapusa. CpaBHumeanHo Bucokomo npoueHmMHO
npuckecmbBue Ha BugoBe om cem. Enidae, e pesayamam om uspazena apugusauyus
u wupoko paznpocmpaHeHu kcepomepMHU cmauuu, U okapcmeHu mepeHu c
gpAOOko noHupaHne Ha Baaexknu Bogu.

3a npeB nepm ce cpodwaBam 5 Buga 3a npoyuBanusa pation: Argna
macrodonta (Kesse, 1916), Eubrephulus bicalosus (L. Pfeiffer, 1847),
Bulgarica (Bulgarica) intricata bulgarica (Kuster, 1861), Ceciloides acicula
(Muller, 1774), Vitrea pygmaea (O. Boettger, 1880), om koumo 4 Buga (c
uszkarouenue na V. pygmaea) ne ca pezucmpupanu go ceza 8 Pogonume.

I'pyna I e cbcmaBena om 9 pegku Buga (maba. 1) ycmanoBenu c
Aokanumemu B8 npoyuBanusd paiion: Me30- go Me30xu2poduaHU U ME30MEPMHU
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go OMHOCUmMEeAHO XAagHoawbubu [35, 40, 58], kcepoduanu u kecepomesoduanu,
monaoato6uBu [20, 38, 41 u kaauyuduanu 10, 25], u Baakancku engemum [6] -

apabckume uudpu B8 ckodbume cromBemcmBam Ha HOMepupanemo Ha
BugoBeme B8 maoa. 1.

Hali-eoanAama u pasnopogHa 6 ekoaoz2uuHo omuHoweHue e zpyna II,
cbemaBena om 23 Buga ¢ Hucka cpewaemocm 8 PV u PF. B Hes ce BkarouBam
caegnume BugoBe: meszoduaHu, mezomepmHu [22, 29, 54, 59], Me3oduaHu,
xaagHoA06uBu u B pasauuHa cmenen xaagHoycmotiuuBu [3, 13, 49, 55, 62, 47],
Me30Xxuz2poduanu, xaagHoao6uBu [2, 36], MmezoxuzpoduneH, cmygoycmotiuuB
[34], kcepoduanu, monaoawdbuBu, cyxoycmoiiuuBu, uecmo cpewanu B
Xxemepo3oHaAHu cmauuu [5, 18, 24], kcepomeszoduanu, monaoarwduBu,
cyxoycmotivuBu, noHacAwu 3HauumeAHu memnepamypHu éaykmoauuu [4,
46, 53], bankancku engemumu [44, 48] u 6pazapcku engemumu [32, 51].

I'pyna III e cecmaBena om 13 Buga ¢ Hucka go cpegna cpewaemocm 6 PV
u PF: me3zoduanu, mezomepmuu [22, 28], me3zoxuzpodpurnu, xaagHOAOOUBU,
cmygoycmouuuBu [11, 12, 21], kcepoduanu, monaoarwouBu, cyxoycmoiiuuBu,
uecmo cpewaHu B xemepo3zonaaHu cmauuu [9 - kaauuduaen, 17, 19, 57],
kcepomesoduaen, monaoaroduB u cyxoycmotiuuB [52] u 6sazapcku engemumu

[8, 28, 30].

Hau-maaka e 2pyna IV, ceemaBena om 6 Buga, uecmo cpewanu 6 PV u PF
Ha npoyuBanusa pation: me3oduanu, mezomepmuu [15, 23, 42], kcepoduaen,
monaoAw6uB, cyxoycmotiuuB [16], 6aakancku engemum [31] u ©wazapcku
engemum [27].

KbpMm 2pyna V ce omuHacam 10 Buga c¢ Bucoka go noBcemecmna
cpewaemocm B8 PV u PF: me3oduanu, monaoaro6uBu, Hsskou omHocumeaHo
cyxoycmouuuBu [1, 7, 14, 43, 50, 56, 60], mMe3oduaen, xaagHoarwoub,
cmygoycmotuuB [37], bankancku engemumu [33, 39].

Hatli-zonsima e 2pynama Ha Me3oxuzpoduaHume BugoBe (20 Buga), noBeue
om koumo ca me3omepMHU, gpy2u xaagHoaw6uBu u (uau) xaagHoycmoiiuuBu,
[IToumu paBhHocmolina Ha npegxogHama e 2pynama om kcepoduanu u
kcepomesoduanu BugoBe, uecmo cpewanu 8 xemepo3zoHaanu cmauuu (17 Buga).

CrwecmByBam u gBe no-maaku 2pynu om BugoBe: monaoarwbuBu,
me3oduanu (5 Buga), nonacawu B pazauuHa cmeneH HezoAeMu 3acywaBanud
u Me30- go Me30xu2poduAaHu, XxAagHOAOOUBU u cmygoyecmoiiuubu (5 Buga).

Engemuunume BugoBe ca cpuio 3Hauuma no zoaneMuHa 2pyna - 12 Buga.

C nau-Bucok npouenm Ha cpewaemocm 8 PV u PF, pecnekmuBno, naii-
wupoko pasnpocmpanenu B8 npoyuBanuAa pailion ca wMe3odpuaHuUmeE,
monAoAdOuBu u engemuunume BugoBe om zpyna V.

Manakodaynama na Jlobpocmanckus gfa e uszpageHa om cAegHuUmMe

3002e02padpcku komnaekeu, eAemenmu, nogeaAeMeHMU U eHgeMUuuHa 2pyna om
BugoBe (maba. 1).

Cubupcku komnaeke (Siberian complex) - C (7 Buga):

1. EBponetckoa3zuamcku naneapkmuuen eaemenm (Euroasiatic Palearctic
element) - EAII (1 Bug):

a. EBponetickocutupcku nogeaemenm (Eurosiberian subelement) - Ec6 (1 8ug);

2. Xonapkmuuen eaemenm (Holarctic element) - X (6 Buga).
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EBponeiicku komnaeke (European complex) - E (36 Buga):

1. CpegnoeBponeticku eaemenm (Central European element) - CpE (25 Buga);

2. Cyomegumepancku eaemenm (Submediterranean element) - CoM (11 Buga):

a. Xonocyomegumepancku nogeaemenm (Holosubmediterranean subelement) -
XcoM (3 Buga);

0. Miamounomegumepancku nogeaemenm (Eastsubmediterranean subelement) -
VcoM (7 Buga);

8. EBkcuncku nogeaemenm (Euxinian subelement) - E (1 Bug).

I0zo3anagnoa3zuamcku kovmmaeke (SW Asiatic complex) - FO3A3
(4 Buga):

1. Cyoupancku eaemenm (Subiranian element) - ColVp (4 Buga):

a. Vipanomypancku nogeaemenm (Irano-Turanian subelement) - YIT (3 Buga);

0. Maaoa3zutiicku nogeaemenm (Asia Minor subelement) - MA3 (1 Bug).

Engemumu (Endemics) - EHJI (12 Buga):
1. Bankancku (Balkan) - BE (6 Buga);

2. beazapcku (Bulgarian) - B2E (6 Buga):

a. 3a Pogonume (Rhodopean) - P (3 Buga).

Cudupckuam daynucmuuen komnaeke om BugoBe 8 [Joopocmanckusa gda e
¢cbcmaBen om gBa eaemenma (maoda. 1): EBponelickoazuamcku naaeapk-
muueH [42] u Xoaapkmuuen [11, 12, 21, 36, 37, 49]. Bug [42] e ¢ no-02paHU4€HO
paznpocmpaneHue 8 ITaaneapkmuka u ce omHaca ksm EBponetlickocudupckus
cybeanemenm Ha EBponetlickoazuamckusa nasneapkmuueH eaemenm. ToBa e Bug
¢ Bucoka ekoaozuuHa naacmuuHocm, cudupcku no npousxog, kolimo e
ekcnanzupaa wupoko Hatli-Beue Ha 102 u w203anag, 3aceaBailiku noumu usaaa
EBpona.

BugoBeme om xonapkmuuHus eAeMeHm ca ¢puo ¢be cubupcku ueHmsbp HA
pasnpocmpaHeHue, HO ca ekcnan3upaau wupoko Ha 3anag u usmok,
obxBawatiku ysasa [Taaeapkmuka uau no-zoassma wacm om Hefd, a CBHWO U
yacmu om Heapkmuka. Xapakmepu3upam ce ¢ Bucoka ekoanozuuna naacmuu-
HUCmM, pa3AuuHa cmened Ha cmygoycmotiyuBocm u me30- go xuzpodpuaHocm.

C uskaioueHue Ha gBa Buga: [37] u [42], ocmanaaume om Cubupckus
daynucmuuen komnaeke ca ¢ Hucka go cpegna cpewiaemocm 8 Jloopocmanckus
gsA.

Hati-zoagma e 2pynama om BugoBe, npunHagaeXkawa kvm EBponetickus
daynucmuuen komnaeke. B Jloopocmanckus gsia mo3u komnaeke e cbemaBen
om gBa eaemenma: CpegHoeBponeticku [2, 4, 5, 9, 10, 13, 14, 15, 18, 22, 26, 29,
34, 35, 40, 43, 47, 52, 54, 55, 57, 58, 59, 60, 62] u Cyomegumepancku [1, 3, 16,
17, 19, 23, 38, 45, 46, 50, 56].

CpegHoeBponetlickume zacmponogu u3zzpazkgam ocHoBama nHa maaako-
daynama 8 npoyuBanusa pation (41.0% om BugoBeme). Cnopeg I'PYEB (1999)
cpegHoeBponetlickume BugoBe ce xapakmepuszupam c¢ Bucoka ekoaozuuna
naacmuuHocm., Te ca ekcnan3zupaau om cpegHoeBponelickume Aucmonagsu u

CMeCeHU 20pu Ha 102, U ca HaMepuAu wupoko pasnpocmpaHeHue 8 Hawmume
HU3UHU U nAaHUHU gopu Hag 2100 m H.6.
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[IpexogHocpegu3iemMHoMopckomo kaumamuuno BAufgHue u Haauyuemo Ha
xemepo3oHaaHu, kcepomepmHu u kapcmoB mun cmauuu ca c¢wm3gaau
oAazonpuamHa 8u3moxkHocm 3a ycmaHoBsaBane Ha zoasiMma 2pyna om BugoBe,
npunagaeXkauwu Ha cydbmegumepaHckusa esemenm. Cpeg m#Aax npeodragaBa
uzmouHocyoMegumepanckusa nogeaemenm om BugoBe, koumo ca pasnpo-
cmpaHeHu B usmouHama yacm Ha cyomegumepaHckama npoBunuusa (1, 19,
23, 45, 46, 50, 56]. ToBa nomBspzxkgaBa mHeHuemo Ha I'PYEB (2000), ue B8 Bba-
zapufd me3u BugoBe ca mMH020 no-uecmu omkoakomo mpaHc-cyomegume-
panckume. B ma3su zpyna Helicigona trizona rumelica (Rossmaessler, 1835)
[60] u Lindholmiola corcyrensis corcyrensis (Deshayes, 1839) [56] ca
oueHsaBaHu go ce2a kamo 6ankancku engemumu, HO pa3npocmpaHeHuemo uM
e ¢bC cyOengemuueH xapakmep, a apeaaume umM Hanyckam zpaHuyume Ha
baankanckusa noayocmpoB. BeB Bpw3ka ¢ moBa Hue 2u paszaekgame 3002e0-
2padcku omgeAHO om 2pynama Ha eHgeMumume.

Tpanccyomegumepancku apeaau umam BugoBeme [3, 16, 38}, koumo che-
maBam xoaocyOmMegumepaHcku nogeaemenm. B ma3su zpyna Phenacolimax
annularis (Studer, 1820) [38] umMa munuuHOo mpaHc-cyoMegumepaHcko
pasnpocmpaHenue, makap ue kem apeasna na Buga JJAMAHOB & AUXAPEB
(1975) BkarwuBam u CpegnHa Asusa, koemo ce HyXkgae om npoBepka u
nomBbwpzxkgenue, EBkcuHckuam nogeaemenm, paszaexkgan B8 HoBus acnekm
om I'PVEB (2000), e npegcmaBen om eguH cydomegumepaHcku Bug [17].

Benpeku, ue mHo20 aBmopu xapakmepuszupam Hakou om z2opekomenmu-
panume BugoBe kamo megumepancku, umatiku npegBug godpe odbocnobanu-
me padomu Ha GRUEV (1995), I'PYEB (8: I'PYEB & KV3MAHOB, 1999) u I'PYEB
(2000) Hue cMmamame, ye me ca yacm om cyomMegumepaHckama 6GuomuyHa 30-
Ha, pecnekmuBHo, munuuHu koMmnoneHmu Ha cyomegumepaHckusa eaemeHm
B8 6mAazapckama manakodayna.

B npoyuBaHuAm pailioH He ca ycmaHoBenu BugoBe, npuHagaeXkawu Ha
MegumepaHnckusa ¢aynucmuuen komnaeke.

FOzo3anagHoaszuamckuam ¢payHucmuueH komnaeke e nali-mankama zpyna
om BugoBe, ¢ uenmpoBe Ha pasnpocmpaHeHue 8 Mpanckama obaacm, popmu-
pawu CyOupancku dayHucmuueH eaeMeHm ¢ gBa nogeaemMeHma: upaHoO-
mypancku [7, 41, 53] u manoasuticku [20]. Eubrephulus bicalosus (Pfeiffer,
1847) [20] uma aokaaHO pasnpocmpaHeHue u munuudeH 3a Masoaszuickume
BugoBe apean. Pazeaezkganemo Ha mo3u Bug kamo megumepancku (no mouHo
ceBepuomegumepancku) e HenpuemauBo, Bvnpeku ue ce cwroOwaBa om
JTAMAHOB & AMXAPEB (1975) 3a ceBepo3zanagHnomo kpaiidpekue na Cpegu-
3eMHO Mope. PaznpocmpaHeHuemo My Ha 3anag 8 CpeguzemHnomopuemo €
HenomBbpgeHo u BeposmHo me3u aBmopu, o6o6wabaiiku apeaaa, ca umanu
npegbBug ceBepouzmounomo Cpegu3ieMHOMOpuUe.

Bmopama no zoaemuHna zpyna B8 Jlo6pocmanckus gfaa e u3zpageHa om
engemuuHu makconu: 6ankancku engemumu [6, 31, 33, 39, 44, 48] u 6Bazapcku
engemumu [8, 27, 28, 30, 32, 51]. Om Omazapckume engemumu mpu Buga ce
cpewam camo B8 ueimpaanHume patioHu Ha Pogonume [8, 27, 30]. Bucokama
cmeneH Ha eHgeMu3bsM nokasBa, ue npoyuBanusm pauoH e He camMo yacm om
npomuvyawume ¢opmoobpasyBameanu npouecu Ha bBaakaHume, HO u
camocmosameaeH, He3aBucum uenmsbp HAa makuBa npouecu.
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N3bogu

B Jodpocmanckusim gaa om 3anagHu Pogonu ca ycmanoBenu 61 Buga u 8
nogbuga cyxo3eMHU uepynuecmu 2acmponogu ¢ HepyguMeHmapHu uepynku.

Maaakodpaynama Ha JloopocmaHckusa gfAa e uszpageHa ocHoBHO om 5
cemeiicmBa (64.0%): Clausiliidae - 12 Buga (19.7%), Zonitidae - 10 Buga
(16.4%), Enidae - 7 Buga (11.5%), Helicidae - 5 Buga (8.2%) u Hygromiidae - 5
Buga (8.2%).

3a npoyuyBaHud patod 3a nppB6 nem ce cpodbwaBam 5 Buga: Argna
macrodonta (Hesse, 1916), Eubrephulus bicalosus (L. Pfeiffer, 1847),
Bulgarica (Bulgarica) intricata bulgarica (Kuster, 1861), Ceciloides acicula
(Milller, 1774), Vitrea pygmaea (O. Boettger, 1880), om koumo 4 Buga (c
uzkaroueHue Ha V. pygmaea) He ca pezucmpupasu go ceza 8 Pogonume.

B npoyuBanusa pation 9 Buga ca pegku, 23 ca ¢ nucka, a 13 ¢ Hucka go

cpegHa cpewaemocm; 6 ca uecmo cpewanu, a 10 ca ¢ Bucoka go noBcemecmna
cpewaemocm.

Maaakodpaynama Ha Jlo6pocmanckus gaa e cecmaBena ocHoBHoO om gBa
ekoAozuuHu muna: mMe3oxuzpoduaHu, noBeyuemo om koumo me3zomepmHu,
gpy2u xaagHoatodbuBu u (uau) xaagHoycmouuuBu (20 Buga) u kcepoduanu,
yecmo cpewaHu 6 xemepo3onaaHu cmauuu (17 Buga). ITo-maakume 2pynu ce
chcmosAm Om: monaoAwouBu, me3odpuaHu, noHacAwu B paszauuHa cmeneH
HezoAeMU 3acywaBaHusd (5 Buga) u me30- go me3o0xuzpoduaHu, xragHoAOOuBu
u cmygoycmotiuuBu (5 Buga).

Manakodpaynama Ha Jlo6pocmanckus gfan e cbcmaBena om mpu
¢ayHucmuunu komnaekca (Cubupcku, EBponeticku u F0zo3zanagHoa3zuamcku)
U eHgeMUuu4Ha 2pyna.

HoMuHupaHemo Ha cpegHoeBponelickus eaemenm om EBponetlickusa ¢paynu-
cmuued kommaekc nokaszBa naili-eonsimo cxogecmBo Ba manakodpayHama Ha
Jloopocmanckus gsa ¢be cpegHoeBponeiickume AucmonagHu u cMeceHu 20pu.

3nauumMama 2pyna om cyomegumepancku BugoBe u omecscmBue na megu-
mepaHncku nomBspxkgaBa 3akaroueHuemo Ha I'PYEB (2000), ue mepumopuama
Ha bwazapusa usysso ce BkawouBa B8 cydomegumepanckama 6Guozeozpadcka
npoBuHuuda u gonsaBa cnucrka Ha OGbazapckume cydomegumepancku daynu-
CMUYHU eAeMeHnmu.

Haauuuemo Ha 2zpyna om BugoBe om Cubupckusa dayHucmuuen komnaeke,
nokasBa eBponelickama 6Auzocm Ha marakodaynama om npoyuBanusd palion
u npuHagaeXknocmma u kbsm EBponeticko-3anagnocubupckama 6uozeozpad-
cka o6aacm Ha ITaneapkmuka.

Bucokama cmenen Ha okapcmsaBane u Haauuuemo Ha kcepomepmHu
pauoHu e dbaazonpuamcmbBano HaBauzanemo u ycmanoBsaBanemo na maask
opol BugoBe ¢ 1zo3anagnoa3zuamcku ueHmBp Ha pasnpocmpaHeHue,

B Jlo6pocmanckuam gsaa ca yecmanoBenu 12 engemuuHu makcona: 6 Buga
ca engemuuHu 3a bBaakanckusa noayocmpoB; 6 Buga ca engemuuHu 3a bba-
2zapud, 3 om koumo ce cpewiam camo B ueHmpaaHume yacmu Ha Pogonume.
IIpoyuBaHuam paiion e uacm om ¢opmoobpaszyBameaHume npouecu Ha
Baakanume u akmuBen, HezaBucum uenmsbp Ha dopmoobOpaszyBane.
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baazogapHnocmu

N3kaszBam moama guaboka 6aazogapHocm kbMm npenogaBameas no oowa
ouozeozpadusa B ITaoBguBcku ynuBepcumem '"Ilauculi Xuaengapcku" npod.
gon. bBaazoi I'pyeB 3a HeoueHumama nomou; u chbgelicmBue npu
3002e02padpckomo xapakmepusupane Ha BugoBeme. VMzkazBam owe gvaboka
oaazogapHocm u Ha npod. goHn. ITaBea AnzeaoB 3a kpumuunume 6eaexkku u
noAe3Hu ¢cbBemu, koumo noayvux 3a opopMsaHe Ha HacmoAuwama padoma,
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Species composition and zoogeographical characterization
of the terrestrial shell malacofauna (Mollusca:
Gastropoda) in the Dobrostanski ridge of the Western
Rhodopes with ecological notes

Atanas IRIKOV

(Summary)

In the Dobrostanski ridge of the Western Rhodopes there are 61 species and 8
subspecies of terrestrial shell gastropods established, which belong to 22 families. Five
species in the investigated region are reported for the first time, four of which are new for
the Rhodopes. The species are divided into 5 groups (from I to V) depending on the
frequency of occurrence in the analyzed samples and conditional categories for
designation of frequency of occurrence are introduced. The distribution of species within
these categories is as follows: group 1 - 9 rare species with established localities; group II
- 23 species with low occurrence frequency; group III - 13 species with low to middle
frequency of occurrence; group 1V - 6 frequently occurring species; group V - 10 species
with high to common occurrence frequency. The ecological type of species in relation to
their requirements to humidity and temperature is indicated. The mesohygrophilic forms,
most of which are mesotherm, others cool-loving and (or) cool-resistant (20 species) and
xerophilic and xeromesophilic (17 species), are predominant. The malacofauna in the
Dobrostanski ridge is composed of three zoogeographical complexes (Siberian, European,
Southwestern Asiatic) and Endemics. The Middle European and submediterranean
zoogeographical elements of the European zoogeographical complex are clearly
predominant. Twelve endemic taxa are established: 6 endemics for the Balkan peninsula;
6 endemics for Bulgaria, 3 of which are found only in the central parts of the Rhodopes.
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Historia naturalis bulgarica, 14, 2002: 103-108

Nxmuodayna Ha 6bazapckua yuacmsk
om peka Cmpyma

Muaen BACUAEB, Avuesap IIEXAVIBAHOB

¥Bog

Cmpyma e egHa om zoaemume Obazapcku peku om cucmemama Ha
Ezelickua Bogocoopen OaceliH. Hellhama gwakuHa Ha mepumopusma Ha
Bwazapus e 310 km, ¢ BogocOopHa naow, om 10 800 km®. B 2zopHomo meueHue
Ha pekama ca u3zpagehnu gBa a3zoBupa. [IepBusm om msax - A3. Cmygena e
pasnoaokeH Ha 840 m H.B8. ¢ naow, 1410 gka u 06em 22 maH. m®, 308up Aobow
(TTueauna) oo6xBawa naow 5380 gka u o6em 54 man. ky6. m’,

[IepBume uzcaegBanusda Bepxy cbcmaBa Ha uxmuodayHama na p. Cmpyma ca
3anouHaau 8 Havanomo Ha 30-me zoguHu om KOBAUEB (1921, 1922). Toi
omb0Oeas3B8a 15 Buga pubu 3a pezuona. lndopmauusd 3a pudbHOMO HaceAeHue om
Bogocobopa Ha p. Cmpyma ce gaBa 8 pabomume Ha IPEHCKHA (1926, 1928, 1948,
1951), MopPoB (1931) u KARAMAN (1924, 1955). CrwiecmBen npuHoc Kkbm
uzyuaBanemo Ha uxmuodayHama Ha ObAzapckume peku om Ezetickusa 6acetln
uma IIIMNIKOB (1936, 1937, 1938, 1939, 1940, 1943). Toti crobwaba 3a p. Cmpyma
18 Buga pubu. IIpe3 caegBawjume 20guHU gaHHU 3a pubOHOMO HaceAeHue Ha
pekama u Hgkou om HelihHume npumouyu ce gaBam 6 pabomume Ha BYATYPKOB
(1958), MAPMHOB (1964, 1989), MIXAVIAOBA (1964, 1965, 1970), JIMKOB & 2KIMBKOB
(1985), SIVKOV & DOBROVOLOV (1984), AHKOB & 2KMBKOB (1988), KAPAIIETKOBA U
gp. (1993). HENEBA (1991) u BACMAEB (1994) gaBam gannu 3a BugoBus crcmab na
pubume 8 sizoBup ITueauna. CTEQ®AHOB (2001) ycmanoBsBa 3a yuacmbka Ha p.
Cmpyma mezkgy KouepunoBo u BauBanemo na p. Cmpymewnuua 9 Buga pudu.

Mamepuaa u Memogu

JIxmuoAo2uuHUAM Mamepuaa e ceOupaH npe3 nepuoga 1990 - 1997 20g. no
uAAOmMO nopeuue Ha Cmpyma Ha ObpA2apcka mepumopus U HeuHume npumouu.
Ikepman, Puacka peka, BaazoeBzpagcka Bucmpuua, [IaBoacka peka,
Cangancka Bucmpuua, Aebnuua, Cmpymewnuuya u ITupuncka Bucmpuua.
YaoBume ca u3bbpuienu ene cepkme, maabsk 2pub (L=15m, h=2 m), cemku u
uxmuoaozuued cak, Yacm om mamepuasa e onpegeAfdH Ha MfAcCmMoO, a
ocmaHanama yacm e ¢ukcupan B6v8 PopmasuHoB pasmBop, cbXpaHeH € u
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obpabomeH B aabGopamopHu ycaoBus. [Io omHoweHue Ha makcoHOMu4Hama
npuHagaezkHocm Ha pubume, aBmopume ce npugbpzkam kbm kaacuduka-
uusama Ha PACC & AVHBEPT (1971).

PesyaAmamu u oo6csikgane

Jlo ceza, om pasauuHume aBmopu ca ombeasa3aHu 3a 6bpazapckama yacm Ha
p. Cmpyma u netiHuda Bogocoop oo6wo 35 Buga u nogBuga pudu, npunagaezkauu
kbMm 8 cemeticmBa. ITpe3 30-me - 40-me 2oguHu ca 6uau cprodweHu 23 makcona.
[Tpe3 50-me - 60-me me ca 18, a nocaegHume npoyuBanus (caeg 1990 2.) ycma-
HoBABam Haauyuemo Ha 29 Buga u nogBuga pubu.

Obodbwenama undopmauud 3a BugoBusdg crcmaB Ha uxmuodayHama B
obazapckusa yuacmwk om Oacelina Ha p. Cmpyma BkawouBa mpu ocnoBnu
nepuoga Ha uscaegBanus: npe3 1920-1950 2., 1955-1985 2. u gaHHume Ha
aBmopume om 1990-2000 2. (maba. 1).

[TeecmbpBoBume pubu ce cpewam camo B 20pHUME meueHUs Ha p.
Cmpyma, yacm om HeliHume npumouu u 8 f3. CmygeHna. IToHacmosweMm,
msaxHama omHocumeAHa uucaeHocm e manka, kamo 2aaBHu npuuuHu 3a

moBa ca HekoHmpoaupaHuf puboAoB u MuHuMaaHOmo 3apubsBane npes
nocAegHume 20guHu.

[Ilykama, kosmo He e chobwaBana B nyoaukauuume caeg 50-me 2oquHu, o€
ycmanoBena om Hac 6 p. CmpymewHuua npe3 1997 2. ToBa ca egHopa3smepHu
gByaemHnu (1 + ) ekzemnaspu, aBrho uzkycmBeno nycHamu 8 pekama.

[IpeobaagaBawa yvacm om BugoBusa cecmaB Ha uxmuodpayHama 3aemMam
[IlapanoBume pudu - odowo 18 makcona. CroduieHuemo Ha KOBAYEB (1921,
1922) 3a Haauuuemo Ha 6sina mpsina B p. Cmpyma e HemouHo. Caeg moBa mo3u
Bug He e HamupaH. CbMHUMEAHO e u Haauuuemo Ha Oaakancka (uepHa)
mpfAHna, kosmo ce cnomenaBa B8 pabomume Ha JIPEHCKM (1948, 1951) u
MIXAMAOBA (1965). Cnopeg Hac me3u gBa Buga He ce cpewam 6 pekume om
Ezelickua ©Oacelin. Ilo Bpeme Ha Hawume u3caegBanusa 8 p. Cmpyma u
HelHUmMe npumouu e ycmaHoBeHa eguHcmBeno mapuuwkama mMpsana. Om
[ITapanoBume pubu 8 6bAzapckus yuacmbk Ha p. Cmpyma Beue Hali-BeposmHO
He ce cpewam pacnepa u guBama dopma Ha wapana. He e crobwaBana u
peunama 3muopka. Mxmuokomnaekcbrm ce e obozamua ¢ Hakoako Buga:
badbywka, cpedopucma u 3aamucma kapakyga, moacmoao0, nceBgopasbopa.
HoBu 3a BogocHopa Ha Cmpyma ca u BugoBe om gpyau cemelicmBa: cabHueBa
puba, Buiwon, Osraa puba u kocmyp. IloBeuemo om me3u BugoBe ca
UHMPOgyuupaHu HapouHO UAU cAyvailiHo kamo 3apubumeaeH Mmamepuaa caeg
nocmpofaBanemo Ha f3. Aobow U 3aceza ce cpewiam camMo B Hezo.

CaegBawama no d¢ayHucmuuyHo paszHooOpa3zue z2pyna cbhcmabBasgBam
npegcmaBumeaume Ha cem. Cobitidae. [Io omHoweHue Ha makcoHoOMuuHuUA
cmamyc Ha Hakou om BugoBeme, Bce owe uma CnopHu U Heu3sCHEHU
Bvnpocu. Onucanuam om JIPEHCKHU (1928) cmpymcku zyaew (Noemacheilus
bureschi), no-kbscHo ce npuema kamo nogBug Ha N. angorae (ILINIIKOB, 1939),
Brnpeku aABHume pa3auuus (no AumepamypHu ganHHu) MmeXkgy gBama
makcona. Hue Bb3npuemamMe Haauuuemo Ha camocmoameanen 8ug N. bureschi
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Tadoauua 1
Nxmuodayna na omsazapckusa yuacmbsk om p. Cmpyma u HellHus
Bogocb6op (no Aumepamypnu u coocmBenu gannu)

CemeiicmbBo/Bug 1920-1950 2. 1955-1985 2. 1990-2000 2.
Salmonidae

Salmo trutta fario Linnaeus, 1758 + + +
Salmo gairdneri irideus Gibbons, 1855 + - +
Esocidae

Esox lucius Linnaeus, 1758 + - +
Cyprinidae “

Leuciscus cephalus (Linnaeus, 1758)

Leuctiscus borysthenicus strymonicus

Marinov et Jankov, 1989

Phoxinus phoxinus (Linnaeus, 1758)
Scardinius erythrophthalmus (Linnaeus, 1758)
Aspius aspius (Linnaeus, 1758)

Tinca tinca (Linnaeus, 1758)

Chondrostoma vardarense Karaman, 1928
Gobio gobio (Linnaeus, 1758)

Barbus barbus (Linnaeus, 1758)

Barbus meridionalis petenyi Heckel, 1847
Barbus cyclolepis Heckel, 1840

Alburnus alburnus (Linnaeus, 1758)
Alburnoides bipunctatus (Bloch, 1782)

Vimba melanops Heckel, 1840

Rhodeus sericeus amarus (Bloch, 1782)
Cyprinus carpio Linnaeus, 1758

Carassius carassius (Linnaeus, 1758)
Carassius auratus gibelio Bloch, 1782 -
Rutilus rutilus mariza Drensky, 1926 -
Pseudorasbora para (Schiegel, 1842) -
Hypophthalmichthys molitrix

Valenciennes, 1840 - -
Centrarchidae

Lepomis gibbosus (Linnaeus, 1758) - -
Cobitidae

Noemachetlus bureschi Drensky, 1928 +
Cobitis taenia Linnaeus, 1758 +
Cobitis strumicae Karaman, 1955 -
Cobitis peshevi Sivkov et Dobrovolov, 1984 -
Sabanejewia aurata balcanica Karaman, 1922 +
Misgurnus fossilis (Linnaeus, 1758) -
Anguillidae

Anguilla anguilla (Linnaeus, 1758) + + .
Percidae

Perca fluviatilis Linnaeus, 1758 - - +
Stizostedion lucioperca (Linnaeus, 1758) - -
Siluridae

Silurus glanis Linnaeus, 1758 + + +

+ +
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I 1
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3a BogocOopa Ha p. Cmpyma. KARAMAN (1955) onucBa HoB nogBug Cobitis taenia
strumicae om p. CmpymewHuua. ITo-kbcHo, ECONOMIDIS & NALBANT (1996)
gaBam Ha mo3u makcoH pane Ha camocmosameaen Bug - C. strumicae. Hue cme
HamMupaau mo3u Bug u 8 p. Cmpyma, nog 2p. Cangancku. Ilpe3 1984 2. SIVKOV

& DOBROVOLOV onucBam HoB Bug 3a nHaykama - Cobitis peshevi u nocouBam
kamo egHo om HezoBume Haxoguwia p. EAemnHuua (npumok Ha Cmpyma meXkgy
2pagoBeme Krocmengua u booouieBo). ECONOMIDIS & NALBANT (1996) cmamam,
ye C. peshevi e cunodum Ha C. strumicae uau Hez08 nogBug. ITo Bpeme Ha
Hawume u3caegBanusd, Hue He cme ycmaHoBsaBaau C. peshevi 3a p. Cmpyma.,
CaegoBameano, mo3u 8enpoc ce Hyzkgae om gousficuaBane.

Om cwvoOweHume go ceza BugoBe u nogBugoBe pudu, kamo engemuuHu 3a
pezuoHa Ezelickus Bogocbop mozam ga ce nocouam caegHume 6 makcona:
Vimba melanops, Barbus cyclolepis, Chondrostoma vardarense, Leuciscus
borysthenicus strymonicus, Noemacheilus bureschi, Cobitis strumicae.

[IpomeHume Hacmbnuau B8 cbcmaBa Ha uxmuodayHama 3a maknB
cpaBHumeAHO gBAB2 nepuog ce gbakam Hali-Beue Ha aHmMpPONOZEHHOMO
Bp3gelicmBue. Kamo uaao, moxke ga ce kaxke, ue npomenume 8 odbwusa opou
Ha BugoBeme He e MH020 noka3zameaeH 3a uaMeHeHuAma B cecmosgHuemo Ha
uxmuodpayHama B pationa. ITo-uHnpopmamuBHu om masu 2aegHa mouka ca
usMeHeHuAma B8 omHocumeaHama uucaeHocm Ha omgeaHume BugoBe. B Au-
mepamypama HAMa konkpemHu ganHu, koumo 6uxa mozau ga nocayxkam 3a
koauuecmBenu cpaBienusa. Ho moXe kocBeHo ga ce ¢bgu 3a usMmeHeHuama B
omHocumeAHama uucAeHocm Ha cmonaHcku uenHHume u no-macoBume Bugo-
Be pubu. 3HauumeaHo e HamaAfAA0 koauuecmBomo Ha neecmBbpBoBume pubu,
koemo e cBvp3anHo Haili-Beue ¢ npekomepHo u3aaBsne, 6e3 cromBemHomo
3apubsaBane. Om uxmuodayHama Ha Owazapckusa yuacmsk Ha pekama ca
omnagHaau BugoBeme pacnep u 3muopka. Mixmuokomnaekcbem ce e 0602amua
Hali-Beue ¢ BugoBe om cem, IllapanoBu, koumo Hali-BepoAsmHo ca nonagHaau
B8 pekama 3aegHO c¢bc 3apubumeseH wapaHoB mamepuaa. VMskycmBeHno ca
BceaeHu Osaama puda u kocmypa, koumo ca npegumHo a3o08upnu BugoBe (aA3.
AoBow). Mapumkama MpsAHa e eguH om macoBume u mHozouucaeHu Bugobe B
pekama u eguHcmBeHo HeA cMe HaMupaau gopu B Hau-zopHume mevyeHus Ha
Hakou om npumouume. /Ipyeu macoBu BugoBe ca: mopyHawsm, peyHusIm
kedan, zoBegapkama, capHueBama puba.

Kamo ocHoBHu anmponozedHHu d¢akmopu, okaszBawu 6Bausgne BBpXy
kauecmBeHusa u koauuecmBen cecmaB Ha pubHOMO HaceaAeHUE NO nopeyuemao
Ha CmpymMa moz2am ga ce nocovam:

1. 3ambpcsabBane (npomuwiaeno u 6umoBo) Ha Bogama. B pesyamam, Hakou
palioHU ca HanBeAHO 00e3pudbeHnu;

2. PudonaoB u opakonuepcmBo, kamo crpweBpemMenHo npe3 nocaegHume
20guHU He ce u3BbpuwiBa 3apubsabBane;

3. XugpocmpoumeacmBo u uimen3uBuo BogonoazBane. Om egHa cmpaHa,
caeg nocmposaBanemo Ha A30B8upume kauecmBomo Ha Bogama 3HauumeAHO
ce nogo6pu, HO oM gpyza cmpaHa ce HapywaBam ecmecmBeHume muzpa-
UUOHHU nbBmMuwia Ha pudume.
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The ichtyofauna of the Bulgarian part
of the Struma River

Milen VASSILEV, Luchezar PEHLIVANOV

(Summary)

The Struma River is one of the three main rivers on the territory of Bulgaria flowing
directly into the north part of the Aegean Sea. The length of its course on Bulgarian
territory up to the frontier with Greece is 310 km.

Till now a total of 35 fish species and subspecies, belonging to 8 families, have been
announced by different authors for the ichthyofauna of the Bulgarian watershed of
Struma. Twenty-nine fish species and subspecies have been established with certainty
since 1990. Most of the fish species are representatives of both families Cyprinidae (18
taxa) and Cobitidae (6 taxa). The species Aspius aspius, a wild form of Cyprinus carpio,
and Anguilla anguilla have not been found in recent years. The authors consider these
species to have generally disappeared from the Bulgarian stretch of the Struma River.

The ichthyofauna is enriched by other species: Rutilus rutilus mariza, Carassius
carassius, Carassius auratus gibelio, Hypophthalmichthys molitrix, Pseudorasbora parva,
Misgurnus [fossilis, Lepomis gibbosus, Stizostedion lucioperca and Perca fluviatilis. Most of
these species have been specially or accidentally introduced mainly in the Lobosh dam built
on the Struma River. Most of the autochthonous fish species from the Bulgarian rivers of
the Aegean Sea watershed are zoogeographically related to the Ponto-Caspian province of
the Mediterranean subregion. Nine endemic taxa for Bulgaria and the Balkan Peninsula
are also characteristic for the region of the Struma River: Rutilus rutilus mariza Drensky,
1926, Vimba melanops Heckel, 1840, Barbus cyclolepis Heckel, 1840, Chondrostoma
vardarense Karaman, 1928, Leuciscus borysthenicus strymonicus Marinov et Jankov, 1989,
Noemacheilus bureschi Drensky, 1928, Cobitis strumicae Karaman, 1955, Cobitis peshevi
Sivkov et Dobrovolov, 1986 and Sabanejewia aurata balkanica Karaman, 1922.
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Fossil record and disappearance of peafowl
(Pavo Linnaeus) from the Balkan Peninsula
and Europe (Aves: Phasianidae)

- Zlatozar BOEV

Introduction

The Balkan Tertiary avifauna is still poorly studied. A total of 21 Tertiary
sites, containing fossils of birds are known from all 10 Balkan countries
(including the Balkan parts of Romania and Turkey), 10 of them from
Bulgaria (MLIKOVSKY, 1996a). Because of their unique geographical position,
the Balkans served as a bridge for the terrestrial faunal migrations during
the whole Tertiary period and later as well, a fact that was well documented
by the fossil mammalian fauna (Spassov, 2000). This determines their
significance as a region of considerable palaeozoogeographical interest for
the whole European continent. Some of the latest (end of 1999)
palaeontological discoveries contribute to the evaluation of the importance of
the Balkan Peninsula as one of the regions of Europe of the last "tropical”
elements among the terrestrial fossil bird fauna as well.

The fossil record of peafowl from the Balkan Peninsula

Recently five bones, four of them originating from Bulgaria and one from
Greece, have contributed to the so far scanty fossil record of the genus Pavo on
the Balkans. The Bulgarian finds represent four pedal phalanxes of an adult
individual, kept in the National Museum of Natural History (Sofia): phalanx 2
dig. II pedis; phalanx 2 dig. III pedis; phalanx 3 dig. IV pedis; phalanx distalis
dig. I pedis. The phalanx 2 dig. III pedis is broken and the proximal articular
part of the bone is not preserved (BoEv, 2001). All other finds are of excellent
preservation and even the tiny vascular pores on the bone surfaces are clearly
seen. The find from Greece represents a distal half of the left tibiotarsus of an
adult individual. The surface of the bone is damaged, but the distal end is
preserved in good condition. The find is kept in the Laboratory of Geology and
Palaeontology of the University of Thessaloniki (BOEV & KoUFo0s, 2000). All

these finds are referred to the fossil Bravard's Peafowl Pavo bravardi (Gervais,
1849), known until now from Western Europe only (BOEV, 2001). A detailed
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morphological description of the Bulgarian and Greek fossil remains of P.
bravardi is given in BOEV (2001) and BOEV & KOUFOS (2000).

Short data on the Balkan localities of peafowl

Muselievo locality (Bulgaria). The site is a rock shelter of up to 1,5 m
depth in a destroyed Pliocene cave in ? Sarmatian limestones, about 1 km SE
of the Muselievo Village (Lovech District, N Bulgaria) and 350 m off the right
bank of the Ossam River: 150 m a. s. 1. (43.36 N, 24.50 E). Associated fauna:
Reptilia: Chelonia fam. indet.; Aves: Accipiter sp., Falco sp. ex gr. cherrug,
Lagopus aff. atavus, Pavo bravardi, Passeres fam. indet. and Aves indet.
(Boev, 2001); Mammalia: Mimomys occitanus, Pseudomeriones abbreviatus,
Rhagapodemus hautimagnensis, Myomimus dehmi, Sus minor, Sciurus sp.,
Glis sp., Apodemus sp., Rhinolophus sp., Miniopterus sp., Dolichopithecus sp.
(Porpov & DELCHEV, 1997), Talpa cf. csarnotana, Blarinoides mariae,
Deinsdorfia kordosi, Mafia csarnotensis, Episoriculus gibberodon, Hypolagus
brachignatus, Trischizolagus cf. dimitrescuae, Pliopentalagus cf. dietrichi,
Pratilepus kutschurganicus, Ochotonoides csarnotanus, Dolomys odessanus,
Pliomys hungaricus, Dryomimus cf. eliomyoides, Glis minor, Apodemus cf.
dominnans, Allocricetus cf. bursae, A. ehki, Trilophomys pyrenaicus,
Prospalax priscus, Pliospalax compositodontus, Myotis sp., Pliopetaurista sp.
and Sciurotamias sp. (POPoV, in press), Vulpes sp., aff. Nyctereutes sp.,
Felidae gen.(? Dinofelis sp.), Sus arvernensis minor, Cervus cf. pardinensis,
Procapreolus sp., aff. Gazella sp., Tapirus arvernensis, cf. Stephanorhinus
jeanvireti, Lynx sp., aff. Macaca sp. (Spassov, 2000). Taphonomy: Most
probably the accumulation of the avian remains is a result of the life activity
at a feeding place of large owls (Strigiformes) and carnivore mammals
(Carnivora) that shared the cave. Age: The site dates back to the second half
of the Middle Ruscinian, MN 15; 3,3-3,1 MA, the Early Pliocene (POPOV &
DELCHEV, 1997). The chronostratigraphy follows MEIN (1990). Latterly the age
has been determined the second half of MN 15 (Spassov, 2000).

Megalo Emvolon locality (Greece). The site is situated 20 km SW of
Thessaloniki, Macedonia, N Greece (40:35 N; 22:46 E). It is the best known
Ruscinian locality containing fossils of Tertiary vertebrate fauna in Greece.
Associated fauna: Reptilia: Testudo cf. graeé¢a, Testudo sp.; Mammalia:
Oryctolagus odessanus, Trischizolagus dumitrescuae, Trischizolagus cf.
maritsae, Microspalax odessanus, Dolichopithecus ruscinensis, Nyctereutes
tingi, Hipparion longipes, Parabos macedoniae, Koufotragus bailloudi,
Gazella borbonica and Sus minor (BoEV & Kouros, 2000). Taphonomy: The
deposits are fluvial and consist mainly of cross-bedded sands, gravel, silts and
sand-silts. The character of the sediments indicates a very rapid deposition,
while the faunas from the different horizons do not differ (BOEV & KOUFOS,
2000). For this reason all the material is referred to as Megalo Emvolon
fauna. Age: The associated megafauna dates the site back to the Early

Pliocene (Ruscinian, MN 15 zone) (BOEV & KOUFo0s, 2000).
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Review of the fossil record of peafowl in Europe

The fossil record of the genus Pavo is based on two species - Pavo bravardi
and P. aesculapi (Gaudry, 1862). Adding the new discoveries of Pliocene
peafowl in the Balkans, the summary data on the history of these birds will
look as follows: .

The Bravard's Peafowl is known from seven sites (Fig. 1) in four countries, all
in Europe (France, Moldova, Bulgaria and Greece): Serrat-d'en-Vacquer (MN
15), Arde (MN 16), Saint-Vallier (MN 17), Seneze (MN 17) in France (MOURER-
CHAUVIRE, 1990, 1993, 1996), Lucheshti (MN 16 /or ?15/) in Moldova (BOCHENSKI
& KUROCHKIN, 1987; MLIKOVSKY, 1996b), Muselievo (MN 15) in Bulgaria (BOEV,
1996, 2001) and Megalo Emvolon (MN 15) in Greece (BOEV & KoUFos, 2000).

The other species, Pavo aesculapi, is known from five sites in four
countries, all European as well (Greece, Moldova, Ukraine and Hungary):
Pikermi (MN 12-13) in Greece (JANOSSY, 1991; MLIKOVSKY, 1996¢), Kolkotova
Balka (MN 9-10) in Moldova (JANOsSY, 1991; MLIKOVSKY, 1996b), Odessa
catacombs (MN 15) (JANOSSY, 1991; MLIKOVSKY, 1996d) and Novoelisavetovka
(MN 11) in Ukraine (JANOSSY, 1991; MLIKOVSKY, 1996d) and Polgardi (MN 13)
in Hungary (JANOSSY, 1951; MLIKOVSKY, 1996e).

Thus, the fossil record of peafowl in Europe proves their distribution in
twelve sites on the continent, three of them on the Balkan Peninsula. Greece
is the only country where both Tertiary peafowl were spread, but their
occurrence there was not contemporaneous. The Late Miocene record of P.
aesculapi from Pikermi antedates the new find of P. bravardi from Megalo
Emvolon by about 3 million years.

It is worth to mention that in SW France (Sansan, MN 6, 15-12 Ma) remains
of Miophasianus altus have been found (CHENEVAL, 1996). Later this species
has been considered to be much more closely related to peafowl (CHENEVAL,
2000). That fact could indicate the much older (MN 6) "European" history of
the lineage of the peafowl than what has been considered until now (MN 9).

The habitats of the fossil peafowl

The palaeobotanical analysis of the localities where P. bravardi was
established shows the presence of some exotic thermophilous floral elements.
Their analogues now are spread out of the Western Palearctic - the Caucasus,
the Himalayas, Japan, Southeast Asia or Central America (MOURER-
CHAUVIRE, 1989). At all these sites the remains of deers are numerous. They
are considered indicators for woodland habitats with scattered trees. At the
new Balkan site of Muselievo an abundance of finds of Cervidae (Cervus cf.
pardinensis, Procapreolus sp.) is also well established (Spassov, 2000). The
Macromammalian fauna indicates presence of forested savanna, light forests

to open lands with scattered bush (SpAssov, 2000). The same habitats are
recognized at the other Balkan site, Megalo Emvolon (BOEV & KOUF0Ss, 2000).

In the Western Europe (France) mixed broad-leafed woods were the
preferred habitats of the Bravard's Peafowl and their remains have been
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Fig. 1. Geographical distribution of the genus Pavo in Europe: Pavo bravardi (1-7): 1 -
Serrat-d'en-Vacquer; 2 - Ard¢; 3 - Saint-Vallier; 4 - Senéze (1-4: France); 5 - Lucheshti
(Moldova); 6 - Muselievo (Bulgaria); 7 - Megalo Emvolon (Greece); Pavo aesculapi (8-11): 8
- Pikermi (Greece); 9 - Odessa; 10 - Novoelisavetovka (Ukraine); 11 - Kolkotova Balka
(Moldova) (Drawing: Vera Hristova)

found in fluviatile, loessic, or lacustrine sites (MOURER-CHAUVIRE, 1990).
Actually, the two recent species of the Asian peafowl are spread mainly in the
open forest with undergrowth along streams, open woodlands, forest-edge

and riverine forest, a peculiarity that could explain the occurrence of the
Pavo remains 1n the European localities.

Disappearance of peafowl from Europe

The Bravard's Peafowl roamed South-European forests, both in the West
and the East of the continent. This species must have appeared there not
later than the Late Miocene - Early Pliocene. Possibly, P. aesculapi was of a
more eastern distribution, where it had spread much earlier than P. bravardi.
It is considered that the European peafowl disappeared soon after the first
cold phases of the Pretegelen (Pretiglian) (MOURER-CHAUVIRE, 1990), i. e. over
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1 million years ago, together with the disappearance of the whole "tropical"
complex.

Muselievo and Megalo Emvolon are the 6" and the 7" site of Pavo bravardi
up to now. These sites mark its distribution on the Balkans, both in the
extreme North of the Peninsula and in its southern regions. Together with the
third site of Pikermi, providing finds of Pavo aesculapi, they proved the Late
Miocene - Early Pliocene distribution of peafowl in the South-east corner of
the continent. Being on the cross-road of the terrestrial zoogeographical
influences, the Balkans were one of the European territories where the last
heat-loving elements disappeared. The Bravard's Peafowl survived in the
western parts of the continent (S France) much longer, i.e. by the very end of
the Tertiary (the Late Pliocene - Early Pleistocene border) in MN 18.

Summarizing the data available so far, it is clear that the stratigraphic
range of Pavo bravardi is MN 15-17 (Early to Late Pliocene). P. aesculapi was
in existence between MN 9 and MN 15 (Late Miocene to Early Pliocene). Pavo
aesculapi was spread in Eastern and Central Europe, while P. bravardi
roamed the whole Southern Europe, both Western and Eastern Europe. In
Western Europe the latter survived up to the very end of the Pliocene
(MOURER-CHAUVIRE, 1996). It is likely that in SE Europe this peafowl had
survived in the relatively warmer habitats until more recent time, i.e. by the
beginning of the Pleistocene.
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docuaHama Aemonuc u udue3dBanemo na naynume
(Pavo Linnaeus) Ha Baakanckusa noayoempo8 u 6 EBpona
(Aves: Phasianidae)

3aamo3ap BOEB

(Pe31w Mme)

docunnama aemonuc Ha naysume 8 EBpona e mBwvpge ockbgna. O6ebkgam ce
omkpumume nanocaegbk kocmuu naxogku om naxoguwa om pasnHusa nauoued (MN 15 ¢
Be3pacm ok. 3,3 - 3,1 maH. 2.) 6 CeBepna bvazapusa u Cebepna I'spuusa. B me3u cmpanu
gockopo ¢ocuanu nayHu He 6axa usbecmuu. Haxogkume ca omuecenu kbem 6paBapgoBusa
nayu (Pavo bravardi) - naii-egpama z2opcka nmuuya 6 EBpona npe3 ueaua mepuuep. Te
gonbABam ucmopusma Ha nayHume Ha baakanHume - 1020ouzmouHume npegeAu Ha
pasnpocmpaHenuemo uMm 6 EBpona.

Om nanpaBenus npezaeg Ha Haxogkume om usBecmuume goceza Haxoguwa Ha poga
Pavo 6 EBpona Auvu, ue Bsnpeku no-zoasmama zeozpadcka d6ausocm na Baskanume go
ceBpeMeHHusa apeaa HaA poga, Ha Baakanckua noAyocmpoB nayHume ca uszuezHasu npegu
nocaegHume nayHu 8 3anagua EBpona. EquucmBeno om I'spuyusa ca uzBecmnu ocmaunku
om gBama ¢ocuaHu mepuuepHu Buga - eckyaanoBusa nayu ( Pavo aesculapi) u P. bravardi.

Cmpamuzpadckomo pasnpocmpanenue Ha Pavo bravardi e MN 15-17 (paHeH - cpegex
nauoueH). EckyaanoBusm naysH e cerwecmByBan npes MN 9-15 (kecen muoueH - paHen
nAuouyeH) u e 6ua pasnpocmpasen 8 VMiamouna u Cpegua EBpona. P. bravardi obumaBaa
102kHume npegeau Ha ueaud kommunenm - kakmo 3anagna, maka u JMsmouna EBpona.
Paskpumama cenpmcmBawa 603aiina ¢ayna 6 naxoguwama Ha Bankanume e cxogha c
ma3su om Haxoguwama 6 3anagua EBpona (Opanyusa). [Taynume, kakmo u no6euemo om
ocmanasaume npegcmaBumeau Ha monaoawbuBama "mponuuna" dayna, npocmuie-
cmByBaau Ha Bankanume none go kpas na panHus nAauoueH, a Beposmuao u go Hauaaomo
Ha nAeucmoueHa.
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Knuea 3a eBponeiickume oBecapku

3aamo3ap BOEB

TRYJANOWSKI, P., T. OSIEJUK, M. KUPCZYK (eds) 2001. Bunting Studies in
Europe. Poznan, Bogucki Wydawnictwo Naukowe, 1-127.

— YHemupume poga oBecapku (Plectrophenax, Calcarius, Emberiza u
_Q_[ N T ]‘FJ Miliaria) 8 ceBpemednama aBudpayna na EBpona ca npegecmaBenu ¢ obuwpo 17
_[JJE\ _[ ‘xJ'x_ L| | Buga - egna mBupge marka yacm om obuwus obem na cemeticmBomo B cBema.
SR M MORNH: | Anec ce cmsama, ye Emberizidae HabposBa nali-maako 315 Buga, om koumo 286
cpBpemMentu u 36 ¢pocuanu. 3aegHo ¢ manazpume (Thraupinae), xaBaiickume
uBemapnuuyu (Drepaniinae), kapgunaaume (Cardinaliinae), aAacmoBuuyoBume
manazpu (Tersininae) u narowoz2aaBume yunku (Catamblyrhinchinae), koumo
Bce owe MHO20 OpHUMOAO3U NpoghAXaBam ga omuacsm ksm OBecapkoBume,
cemeiicmBomo nadposaBa 552 peuenmnu Buga om 136 poga. C moBa Geacnopno
Emberizidae e naii-mHozo6polinomo cemelicmBo He camo cpeg BpaGuyono-
gobHume, HO u Brodule B ueaun kaac, BkarouBawo 5.7 % om Bcuuku csBpemennu
nmuuu. [[o neomgaBna OBecapkoBume 0saxa pa3szaekganu kamo nogce-
meucmBo na cem. HunkoBu (Fringillidae), ¢ koumo umam mHozo exoghu 6eaesu,
HO ce omauvyaBam 2aaBHo no mopdoaozuama Ha karona u Heduemo.

Y nac ce pasznpocmpanenu 13 Buga oBecapku om 4-me cnomenHamu poga. Ocem Buga 2neagam B
npegeaume Ha cmpanama. Om msax Hali-psigka e neneasBama oBecapka ( E. caesia), pa3npocmpaHena
8 nai-tockHume yacmu Ha BsAzapus.

ToBa e nepBama knuza 3a eBponeiickume oBecapku (cem. Emberizidae) 8 EBpona u 6eszcnopxo, ms
we 3aeme cBoemo gocmoliHo mAcmo cpeg oprumoao2uyHama knuknuna Ha Cmapusa koHmuHenm.
[loaBama u e pesyamam om npoBegeHus om 1 go 4 wHu 2000 2. 8 EkoaozuyHama cmanuyus Ha
YnuBepcumema "Agam MuukeBuy" kpaii Iloznan (Iloawma) Tpemu mexgyHapogeH cumno3uym,
npegBapumeano 3asBen kamo cumno3uym 3a 2paguHckama oBecapka (Emberiza hortulana).
ObxBamsm na npegcmaBenume 16 gokaaga e mBnpge wupok - paynucmuka, OGuoakycmuka,
ekoaozusn, xopoao2us, onazBane u gpyzu 8snpocu, ne camo na 2paguickama oBecapka, Ho u na gpyau
BugoBe.

Bhazapckomo yuyacmue 8 mo3u unmepeceH He camMo 3a OpHUMOAO3ume Hayven cBopuuk ce
npegcmaBs om maagume udcaegoBameanu, nonacmosulem gokmopanmu, [lemsp LLypyaunko8, Bopuc
HukoaoB8 u Pocen 1loneB ¢ npoyuBanemo um 3a pasnpocmpaseHuemo Ha yepHozaaBama oBecapka (E.
melanocephala) 8 Buazapus 3a 10-2oguuwieH nepuog om 1990 go 1999 2.

Bcuuku cmamuu, Bkarouenu B uzganuemo ca na anzauiicku esuk. Knuzama mozke ga ce gocmabu
om agpeca Ha uzgameacmBomo:

Gorna Wilda 90, 61-576 Poznan. www.bogucki.com.pl

., T
rEEs

T e ey o g B ST

116



Historia naturalis bulgarica, 14, 2002: 117-121

First record of Pipistrellus pygmaeus (Leach, 1825)
(Chiroptera: Vespertilionidae) for Bulgaria

Christian DIETZ, Isabel SCHUNGER, Dietmar NILL,
Bjorn M. SIEMERS, Teodora IVANOVA

Introduction

Since the first publications about the possibilities of a phonic
discrimination of bats with bat detectors, it has been found that two types of
specimens with different echolocation calls exist within the well known
European species Pipistrellus pipistrellus (Schreber, 1774) (AHLEN, 1981; WEID
& V. HELVERSEN, 1987). Later, it was detected that these types occur in
sympatry and differ genetically (BARRATT et al. 1993; 1995; 1997; MAYER & V.
HELVERSEN, 1999). These observations indicated that two sibling species occur
in Europe (JONES & PARIJS, 1993): P. pipistrellus (45-kHz form)' and P.
pygmaeus (65-kHz form). Finally, studies in Germany (HAUSSLER et al., 2000)
have shown that these sibling species can be distinguished on the basis of
morphological differences in external characters, too: a) the 2™ and the 3™
phalanges of the 3™ finger are of the same length in P. pygmaeus, while in P.
pipistrellusthe 3™ phalange is in most cases shorter than the 2™ by more than
1 mm; b) the colour of the penis integument in adult P. pygmaeus is orange
without a distinct median band in contrast to the greyish penis with a light
median band in P. pipistrellus, c) P. pygmaeus has a longitudinal ridge-like
structure, between the nostrils, that P. pipistrellus lacks.

During a Bulgarian-German co-operation project about the ecology of the
sympatric Rhinolophus-species we spent some time in the Eastern Rhodopes Mts.
On 12" September 2001 we found a single male pipistrelle, which we determined
as Pipistrellus pygmaeus according to the above criteria. Having in mind that the
distribution of the species is still poorly known, we present here a description of
the specimen and data on the area, locality and roost. Beside this, a tissue sample
for genetic characterization was taken, but it has not been analyzed up to now.

' The taxonomic legitimacy of the name Pipistrellus pygmaeus (Leach, 1825) is still
unclear. Another possible name for the 55-kHz pipistrelle (JONES & PARWS, 1993) is

Pipistrellus mediterraneus(Cabrera, 1904). Here we use the currently more common name
P. pygmaeus.
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Description

Area, locality and roost. The single Pipistrellus pygmaeus male was found
on a slope over the river Arda near Madjarovo (41°38'41" N, 25°52'24" E),
Kardjali district, in the Eastern Rhodopes Mts. at an altitude of 180 m a.s.l.

The roost was about 1.5 m above ground behind the loose bark of a dead
oak (Quercus spp.) that was broken at a height of four metres and measured
25 cm in diameter. The tree was situated at the edge of a low growing oak
forest near a rocky area with sparse vegetation.

Age and sexual activity. According to HAUSSLER et al. (2000) in individuals
born in the same year, the coloration of the fur is more uniform than in our
individual, showing that it had not been born in the year it was found. Since
the teeth were very sharp the epididymis black (indicating that the male had
not been sexually active before) and the bare skins on the face were darker
than in older individuals from Germany, it was estimated to be one and a half

years old. The male had been sexually active because it had an intensive
musk-like odour, strongest near the face, and the testes were swollen.

Pelage. Olive brown and slightly shorter at the back than in P. pipistrellus.

Bare skin parts. Not so dark as in P. pipistrellus. The skin areas around
the eyes and between the eyes and ear were pale brownish. The inner margin
of the auricle and the basis of the tragus were also pale.

Flying membrane. The margin of the plagiopatagium between the 5th
finger and the leg, and the epiblema were white. The fur at the dorsal part of
the uropatagium reached further distally than in the sibling species, more
comparable to P. nathusii.

Measurements taken of the living individual (Table 1) - The length ratio
between the second and third phalange of the third finger is nearly 1:1. In
this respect it is similar to P. pipistrellus mediterraneus (now P. pygmaeus)
as described by CABRERA (1904).

Tablel
Measurements of P. pygmaeus, male, adult, from Madjarovo, 12.09.2001

Length of Length of Length of 2 Length of 3" Ear length Weight Peak

forearm 5" finger ph. of the 3“ ph. of the 3" frequency
finger finger
292mm 35,6 mm 8,0 mm 7,95 mm 6,9 mm 42 g 55 kHz

Ears and muzzle. The ears were short (shorter than in P. pipistrellus),
more narrowly rounded at the tip and the inner border of the conch curved
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Fig. 1. Portrait of Pipistrellus pygmaeus male, adult, 12.09.2001 Madjarovo, Bulgaria.
Photograph: C. Dietz

Fig. 2. Echolocation call of Pipistrellus pygmaeus male, adult, 12.09.2001 Madjarovo,
Bulgaria, recorded in flight tent, with the animal held in hand. The signal is represented
as sonagram (center), time signal (bottom) and averaged power spectrum (right). Peak fre-
quency: 55 kHz. Record: B.M. Siemers

inwards (Fig. 1). The "longitudinal ridge-like structure...between the nostrils",
characteristic for P. pygmaeus (HAUSSLER et al., 2000) was found, too.

Penial morphology. The excellent discrimination character of the penial
morphology was present: the penis had no pale medial stripe and was visibly
orange, not grey-brown like in P. pipistrellus.

Echolocation. In the flight tent and when held in hand the individual
emitted echolocation calls with peak and terminal frequency around 55 kHz
(Fig. 2), characteristic for the separated sibling species, P. pygmaeus
(BARRATT et al., 1997). For methods of sound recording and analysis see
SIEMERS & SCHNITZLER (2000).

Discussion

The characteristics of the first P. pygmaeus recorded in Bulgaria
correspond very well to those given by HAUSSLER et al. (2000) for southern
Germany, indicating that these characteristics, specifically the penial
coloration and morphology and the internarial ridge, are valid also on the
Balkan peninsula and allow to determine living pipistrelle bats. Like in many
other regions, the sibling species P. pipistrellus occur in the area around
Madjarovo, too (IVANOVA unpubl.). The German P. pygmaeus seem to prefer
roosts in or near forests, especially bat-boxes (BRAUN & HAUSSLER, 1999; KOCH
& V. HELVERSEN, 2000). If we assume, based also on our Bulgarian record, that
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this species is predominantly a tree-dwelling bat, suitable roosts cannot be a
limiting factor in most of the Bulgarian forests, where many trees have
cracks or crevices. In Great Britain the preferred hunting habitats of P.
pygmaeus are water edge habitats with woodland or hedgerows (OAKELEY &
JONES, 1998), which are also quite common habitat types in Bulgaria. In our
case possible hunting areas around the roost are the oak forests along the
river Arda. Accordingly, we expect P. pygmaeus to be a fairly common
species, at least in the southern parts of the Balkan peninsula, where our
record is not too far away from sites in Greece (WEID & V. HELVERSEN, 1987:

HANAK et al., 2001) and the Turkish Aegean coast (NAGEL, DIETZ & SCHUNGER
unpubl.), where the species was also found.
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IIsp6o crobwenue na Pipistrellus pygmaeus (Leach, 1825)
(Chiroptera: Vespertilionidae) 3a bbpazapusn

Kpucmuan JUTII, V3abea HIYHI'EP, JumMmap HUA,
Bropun M. CUMEPC, Teogopa VIBAHOBA

(Pe310 Me)

3a nspBu nbm ce cpobwaba 3a Hamupasemo Ha Pipistrellus pygmaeus (Leach, 1825) 6
Bpazapusa. HanpaBeHo e onucadue Ha Haxoguwemo u Ha HamepeHuA 6 okoanocmume Ha

MagxkapoBo, Mamounu Pogonu, mbkku eksemnasp. IlocoueHu ca pasmepume u
xapakmepucmukume Ha Hakou cucmemamuuyHu 6GeAe3u u ca cpabHeHu ¢ me3u Ha
uHguBugu om I'epmanus.
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Historia naturalis bulgarica, 14, 2002: 122

IIspBu mezkgynapogen konepec "CBemsm Ha caronoBeme",
16-20 okmom6Bpu 2001, Pum, Mimaaus

['eopzu H. MAPKOB

Opezanusupad om komumem B8 ceemaB Giuseppe Cavaretta, Patrizia Gioia, Margherita Mussi u
Maria Rita Palombo, ITepBusm meXkgynapogen konzpec "CBemwsm na caonoBeme" 8 Pum cwvdpa
yyacmuuuyu om 30 empanu. [IpegemaBenume patomu (Hag 150) paszaexkgaxa wupok kps2 npobdaemu,
cBep3anu ¢ paszpega Xo6omHu - eBoawuus u cucmemamuka Ha cbBpemeHnume u uzkonaemu
makconu, naaeoekoaozus (Bkawoyumeano B3aumogeiicmBuemo c¢ woBewkume nonyaauuu u
ekemunkuyuume), anHamomus u $puzuoao2us, cmenen Ha 3acmpaweHocm u mepku 3a onasBane na
cbBpemennume BugoBe. Omgeana cecus Ha konzpeca 6e nocBemena na npucscmBuemo Ha cAoHoBeme

B8 voBewkama kyamypa, kakmo u Ha u3znoazBanemo Ha mexHume ocmaHku 3a uzpabomkama na
ceyuBa, npegMmemu Ha naseoaumHomo udkycmeBo u gp.

Konzpecrm Oe npoBegen B8 uskawuwumeano nogxogaw, momenm. I[Ipe3 nocaegnume mnsakoako
2oguHuU u3cAegBaHusma Bbpxy xobomHume 0GsAxXa MHO20 uHmMeH3uBHu: Oaxa HanpaBenu nskou
karouoBu omkpumus u cs6panu noBu ganHu, koumo npeotspHaxa peguua ycmaHoBenu npegcmabu.
[Tpearogus kbm konzpeca 8 Pum Ge cecusma, nocBemena Ha xo6omHume na Ocmusa mexkgynapogen
mepuonozuved konzpec 8 Cxn Cumu, H0Xna Adppuka, npes aBzycm 2001.

Cpeg naii-8Baknume HoBu omkpumus, koumo 6sxa npegecmaBenu Ha konzpeca u koumo npegemou
ga 6bgam nydaukyBanu 8 nayunama npeca, ca:

- HoBomo npumumuBHo xo60mHo om paHHusa eoueH Ha Mapoko, Bce owe Ge3 ume, cp00weHo om

Gheerbrant et al. Ha egna 8s3pacm ¢ onucanus npe3 geBemgecemme kamo nat-gpeBruo xobomno

dochamepuil, HO MHO20 pa3auyHa om He20, HoBama naxogka gokasBa kocBeno cruecmByBanemo

Ha pa3pega oule npe3 naaeouena, kakmo u pannama my guBepzenuus.

- Kbcnooauzouenckume xob6omnu om Epumpes (6ce owe nenybaukyBanu), cvobwenu om J.

Shoshani. [loceza ucmopusima Ha 2pynama npes kKbcHusa oAauzoueH 6e npakmuuecku neuszBecmua.

Tesu naxogku ca Hali-panHume nozxnamu xofomHu ¢ Xopu3soHmaana 3amsHa Ha 3bpdume.

- Kscnomuouenckusm caon om pog Elephas om Aomazam, Kenus, kolimo npegcmou ga 6mnge

nyoaukyBan om Pascal Tassy. Ta3u naxogka okonyameaHo omxBspas npumumuBHusA CAOH

Primelephas (Ha chuiama B8b3pacm) kamo eBenmyaren npeguiecmBenuk Ha mpume npozpecuyu
poga caonobe.

EguncmBenama 6wA2apcka uncmumyuus, npegcmaBena na IIbpBua mexkgynapogen konzpec
"CBemsm na caonoBeme", 6ewre Hayuonaanusm npupogonayyed my3seii 8 auuemo na em.n.c. g.6.1.
3aamo3sap BoeB u Meopzu H. Mapko8 - gokmopanm 8 HITM. [Tocmepnama npesenmauus Ha 3. boeB
8bpxy naeticmouenckume opHumodayHu Ha Beazapusa 6e nocpewnama ¢ unmepec 8 konmekcma Ha
guckymupanume naaeoekorozuunu npobaemu. I'. MapkoB npegemaBu paboma Bepxy BeHwnuA Bug u
XpaHeHemo Ha guHomepuume, Hanucana B8 cwaBmopemBo ¢ Hukoaalt CnacoB8 u Beausap
CumeonoBeku, kosmo npegu3Buka oxkuBena guckycus.

Besynpeuno opzanusupad om gomakunume, konzpecesm 8 Pum 6e naucmuna 3nayumo croumue 8
uscAegBanusma Ha paspeqg Proboscidea. CumBoauuen e ¢akmsbm, ye nbpBusm maksB konzpec ce
chCmMos npes nbpBama 2oguna Ha HOBOMO XuAsgoAemue.
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Historia naturalis bulgarica, 14, 2002: 123-140

Status of the Marbled polecat
(Vormela perequsna perequsna Guldenstaedt)
in Western and North-eastern Bulgaria
and data on the status of its potential main prey

and competitors

Nikolai SPASSOV, Nevena IVANOVA,
Kiril GEORGIEV, Vassil IVANOV

Introduction

The objectives of this study are framed by the conservation significance of
the European Marbled polecat and are related to its study and conservation
in Bulgaria.

The European Marbled polecat (Vormela peregusna peregusna Guldenstaedt)
is included in the 1996 and the 2000 TUCN Red Lists of Threatened Species as a
vulnerable (VU) subspecies. At present, the biology, ecology and ethology of the
species are poorly studied. It occurs in habitats actively utilised by man - the
open landscapes - the conditions of which are constantly deteriorating. This
species is typical of the Central Asian fauna, while for Europe it is a rare steppe
element of a limited distribution (SPASSOV & SPIRIDONOV, 1993; MITCHELL-JONES
et al., 1997). It is assumed that Europe is inhabited by one subspecies - Vormela
perequsna perequsna Guldenstaedt, 1770 (= V. p. euxina), characterised by less
distinct lighter spots on its body (SPASSOV & SPIRIDONOV, 1993).

The ecology and biology of the Marbled polecat, especially of the European
subspecies, are inadequately studied while the knowledge about them 1is
essential to the conservation of the species population (KORNEEV, in press).
The Russian polecat (Mustela eversmanni) and in a number of cases the
Stone marten (Martes foina) are considered to be very strong competitors to
the Marbled polecat in Europe. The habitats of the species are largely related
to the distribution of the large colonial rodents, which are the optimal prey
for the species, in terms of size (SPASSOV & SPIRIDONOV, 1993).

In the last 200 years the species has probably retreated by 1,000 km
eastwards in the territory of the former Soviet Union and, according to some
data, subsequently disappeared from the Hungarian steppe more than a
century ago (HEPTNER et al., 1967). At present, the species seems to form two
sub-populations in Europe, that have recently been fragmented:
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Fig. 1. Distribution of the Marbled polecat (Vormela perequsna) in Dobrudja after the
questionnaire

1. The Balkan Peninsula (without its southern and western parts) sub-
population: Romanian Dobrudja, Bulgaria, the European part of Turkey,
Northern Greece, the Republic of Macedonia, Serbia, Southern Dalmatia, and
possibly Albania.

2. The Northern Black Sea coastline sub-population: Ukraine, where the
range seems to be fragmented in the region of Odessa.

According to some data the species still exists in Moldova (ROBINSON, 1997
- Draft Report of the European Vormela Project of IUCN/SSC), but other
authors believe that the species has been extinct from Moldova (AVERIN et al.,

1979; HAHIN, 1985). Obviously, additional studies are needed. Anyway, even if
the species still exists in Moldova, it will be just an isolated micro-population.
According to the Red Data Book of the former USSR (HAHIN, 1985), less than
a hundred breeding individuals occur in fragmented habitats in Ukraine
Apparently, the "populations" of V. peregqusna peregusna on the Balkans and
along the northern coastline of the Black Sea are already fragmented. The
species 1Is rare everywhere within this range (SPASSOV & SPIRIDONOV, 1993).
In Bulgaria the species is included in the Red Data Book, as special
protection measures on the European level were proposed, in view of the quite
critical status of the population on the continent (SPASSOV & SPIRIDONOV, 1985).
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Fig. 2. Distribution of the Marbled polecat ( Vormela peregusna) - ® and European souslik
(Spermophilus citellus) - X in the investigated region of Western Bulgaria

It is considered that the species has a mosaic distribution in the country. It is
rare everywhere and its status is poorly studied. It is supposed that the
population number is the highest in the Bulgarian and Romanian parts of
Dobrudja (and the adjacent part of North-eastern Bulgaria), as well as in the
Western Bulgaria and Southern Serbia (SPAsSsov & SPIRIDONOV, 1993;
MILENKOVICH et al., 2000). Bulgaria is at the centre of the range of the most
numerous sub-population - the Balkan sub-population. Most data about the
occurrence species is reported exactly from this region. Therefore, the
conservation of the Marbled polecat in the country is of strategic importance
for its preservation in Europe in general (SPIRIDONOV & SPASSOV, 1998).

As already mentioned, given the critical status of the population in Europe,
the Bulgarian Red Data Book (1985) recommends special conservation measures
to be taken on European level. The problems of the status and the conservation
of the Marbled polecat have found a special place in the Action Plan for the
Small Carnivores elaborated by IUCN/SSC Mustelidae and Viveridae Specialist
Group (SCHREIBER et al., 1989). Conservation measures on national or regional
levels are proposed in Appendix 2 of this Plan. It is recommended to study the
marbled and the Russian polecat within their European distribution range
because of the reduction of both their populations and steppe habitats.

Recently the EEP Small Carnivore Advisory Group - IUCN/SSC
Mustelidae, Viverridae and Proccyonidae Specialist Group - have undertaken
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Fig. 3. If you saw a Marbled polecat in your region, please indicate:
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the elaboration of European Action Plan for the conservation of this
carnivore species (ROBINSON, 1996).

Methods

The method of questionnaires was chosen as the leading approach. In
spite of some disadvantages (inability for direct control of the reliability of all
the answers) this method is suitable for studying species which are difficult
to observe but have characteristic features. For a greater reliability of the
results, the questionnaires were distributed among the hunters who may be
considered as the group having the best knowledge among the local
population.

The questionnaires consist of 17 questions to which drawings of the
species and data on their sizes were added, to facilitate their identification.
The questions included: availability of data on the species' occurrence in the
given region; how this data was obtained; how the occurrence of the animal
was registered (by direct observation, animal's fir seen, den noticed, etc.);
availability of data on the historical range of the species; what 1s the type of
habitats; what are the reasons for extermination; statistical data about the
respondents (see the figures). The questions aimed at studying the past and
the present distribution and the relative number of the Marbled polecat, its
habitats, the negative factors and other mammalian species related to its
biology. It is also important that a number of these species are by themselves
species of conservation importance included in the Bulgarian Red Book or the
1996 and 2000 IUCN Red Lists:
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Species Red Book 1996 and 2000 TUCN
of Bulgaria Red Lists

European Marbled polecat + VU
(Vormela peregusna perequsna)

Russian polecat + - main
(Mustela eversmanni)

European polecat - - probable
(Mustela putorius)

Stone marten - . competitor’s
(Martes foina)

Common hamster | + - main prey
(Cricetus cricetus)

Newton's hamster + VU
(Mesocricetus newtoni)

European souslik - VU rodents)
(Spermophilus citellus)

(large colonial

The questionnaires were sent in 1996 by mail to all settlements (more than
200) in Southern Dobrudja (NE Bulgaria). Eventually, answers from 90
settlements were received - which is about 45% of the questionnaires sent out.

In parallel, questionnaires’ were sent to the scarcely populated, hilly and
semi-open areas of Western Bulgaria - west of Sofia in the region just west of
Pernik to the border with Serbia and from Zemen (to the south) to Dragoman
(to the north). The survey in the Western Bulgaria was carried out in the

beginning of 1997 through personal interviews in some 40 settlements,
therefore the answers to the questionnaire are 100%.

The main material - the data collected through the questionnaire survey
was processed by a statistical computer software - SPSS. The proportions of
the different answers to the same questions, as well as that of the answering
and not answering respondents' number were calculated. The relationships
between the different questions and their answers were analysed.
Comparative analysis was carried out through comparing the numerical and
graphic expressions of the data collected.

Results and discussion

The Marbled polecat and the other small carnivores

Status of the Marbled polecat. The positive answers give a satisfactory
picture of the population distribution and density in both Southern Dobrudja
and Western Bulgaria during 1996 and 1997 (Fig. 1 and 2) which makes us
believe that the species stil maintains a sufficiently viable population in
these optimal habitats. This finding is promising and eliminates the concern
that the population is in a critical state everywhere in the Balkans. This

‘with a reduced number of questions because of the specific conditions and the
characteristics of the fauna.
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Fig. 4. Do you have information about the past occurence of Marbled polecat in your region?
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conclusion is supported by the data according to which most of the reports
refer to live animals (Fig. 3) and by the recent reporting of the occurrence of
the species which date back mostly to the last decade - since 1990 (Fig. 4). It
should be noted that the graph of the distribution of this, as well as of the
other species, depends on the method of dissemination of the questionnaires.
The questionnaires along the Black Sea coastline involved personal interviews
and answers were received in all the settlements, while in the Central
Dobrudja the questionnaires were mailed and not all the respondents
answered. The positive answers about the presence of the Marbled polecat in
both Dobrudja and Western Bulgaria (west of Pernik) are considerably more
than 50% (31 answers of all the 44 responding, including the positive,
negative and uncertain presence answers) (Fig. 5). It should be added that
the lack of observation in this case is not a guarantee for the absence of the
species in a region. The population appears to be the largest along the Black
Sea coastline, but this may also be due to the fact that the answers there were

Fig. 5. Do you have data on the occurrence of any of these species in your region?
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Fig. 6. Russian polecat (Mustela eversmani) in Dobrudja after the questionnaire

received through interviews and practically there was no unanswered
questionnaire. Therefore it is unclear whether the absence of data on the
occurrence of Marbled polecat in the central parts of Dobrudja (around the
town of Dobrich) is due to the species extinction or to the greater number of
unanswered questionnaires in the region (see the map). However, it can be
assumed that there is a trend of decline of the species numbers in certain
parts of Central Dobrudja (for example, around General Toshevo) i1f we judge
by the number of answered questionnaires. A possible explanation for this
might be the extremely intensive agricultural practices in these regions,
which affect negatively the species habitats.

Status of the other small carnivores. Serious concern rises the very
low number of the answers about the occurrence of Russian polecat (Steppe
polecat) (Mustela eversmanni) in Dobrudja (Fig. 6). Recently the species seems
to have dramatically reduced its number everywhere within its European
range. It is not impossible that some European polecats might have been
mistaken for Russian polecats, but in general the ratio between the answers
about the two species indicates a sufficient reliability of the questionnaire (one
personal observation is reported from the region of Kamen Briag - 1999).

According to the data from the questionnaires, the European polecat
(Mustela putorius) population in Dobrudja (Fig. 7) and Western Bulgaria 1s in
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Fig. 7. European polecat (Mustela putorius) in Dobrudja after the questionnaire

the highest number relatively. The population of the Stone marten (Martes
foina), which has been in expansion in the recent years also, has an optimal
status (Fig. 8). These conclusions were confirmed by the data from the fur
stores and by direct observations in the recent years.

Habitats and competition among the species. The most numerous
reports on observations of the Marbled polecat are the ones concerning the
folowing habitat types: 1. house backyards; 2. stony open spaces; 3.
abandoned (waste) lands.

The high number of answers for occurrence of the species in the yards,
mentioned about the other polecats as well, (Fig. 9, 10 and 11) must be due to
the fact that the highest probability to find these animals is where people
spend most of their time. Nevertheless, this indicates the synanthropisation
of the mentioned species, which look for an easy prey in people's yards. This
also explains the high number of answers according to which all three species
of polecats are killed mainly for the damages they cause. The higher numbers
and maybe the higher synanthropy of the European polecat seem to be
confirmed by the answers to the same question.

The significant number of cases of observation of the Marbled polecat in
abandoned lands and stony open spaces (including observation around waste
dumps) is impressive (Fig. 9, 10, 11 and Fig. 12, 13, 14). This confirms existing
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Fig. 8. Stone marten (Martes foina) in Dobrudja after the questionnaire

data from the relevant literature. Apparently the abandoned lands and
pastures are better habitats for the marbled and the Russian polecats than
the cultivated lands. The percentage of occurrence of the European polecat in
forested areas is higher, which is logical and confirms the data from the
relevant literature and the assumptions about its biology, the preferred prey
and habitats. Nevertheless, the high density of the European polecat
population and its presence in the regions inhabited by the Russian and the
Marbled polecats probably leads to competitive relations the extent of which
is worth an in-depth studying. The Russian polecat is probably in direct
competitive relations with the Marbled polecat (see below the distribution of
the colonial rodents), which is also mentioned in the relevant literature
(Spassov & SPIRIDONOV, 1993). One Russian polecat (M. eversmanni) was
captured near Kamen Briag in 1999 (SpAssov, 1999) and two young Marbled
polecats were captured in the same region, in natural conditions in 2000.

Negative factors. In spite of the obviously high percentage of marbled
and Russian polecats killed because of the damages caused by them, most of
the respondents believe that the main reason for the extermination of the
Marbled polecat (and the two other polecat species) is "occasional" trapping.
Obviously the falling in traps, set for Stone martens and European polecats,
and sometimes deliberately set for the protection of domestic birds in yards,
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Fig. 9. Where have you seen a Marbled polecat in your region?
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is a factor with a strong negative effect on the species. Other factors are the
use of chemicals against rodents and the car accidents (Fig. 15, 16 and 17). In
general, the latter seems to be a factor of a significant impact on the small
carnivores' populations.

The use of chemicals against pest rodents, as it could be supposed, is one of
the main negative factors according to the respondents (Fig. 18). Nevertheless,
the Marbled polecat, and seemingly the Russian polecat as well, have in most
regions survived the big campaign in 1987-1988 when large quantities of poison
were scattered at random to fight the calamity of rodents. It is difficult to judge
from the questionnaires to what extent this action had a pernicious influence
on the populations. The increase in the number of cases of observations of the
Marbled polecat in the period from before 1990 to the recent years is difficult
to be evaluated in terms of statistical reliability and might be due to the
insufficient number of answers. It is striking that the cases of observation of
the two other species were the smallest in number between 1980 and 1990,

Fig. 10. Where have you seen a Steppe polecat in your region?
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Fig. 11. Where have you seen a European polecat in your region?
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which can be interpreted, although slightly biased, as a reduction in number as
a result of the big action with chemicals in the 1980's.

Colonial rodents

Given the high probability of mistakes in the identification of the two
Dobrudja hamsters (Cricetus cricetus and Mesocricetus newtoni), general
question about their occurrence was posed in the questionnaires. The number
of the hamsters' localities in the region of Dobrudja is considerably lesser
than that of the souslik (Spermophilus citellus) (Fig. 19 and 20) which
supports the existing zoological field studies in the region. I. Boyadjiev and N.
[vanova observed a common hamster (Cricetus cricetus) in the region near
the village of Kamen Briag in 1999. The questionnaire gives data about the
distribution of colonial rodents included in the Red Data Book of Bulgaria and
constantly decreasing in number in all of its European habitats. The
European souslik with a number of localities in Dobrudja and Western
Bulgaria (Fig. 2) is included in the 1996 IUCN Red List. These data could be
important for future monitoring and specialised studies in the region.

It is important to note that the places where large colonial rodents are
predominantly reported overlap with the distribution of the marbled and the
Russian polecats. This is extremely evident in the case of the souslik, which
occurs in larger numbers.

There are regions where hamsters (as a whole) occurred in the recent past,
but not any more (for example relatively near to the Black Sea coast). It is
difficult to assess how much the souslik population has decreased in number
and how much it was affected by the use of chemicals. Having in mind the
wide use of chemicals it can be assumed that this factor has had a significant
negative effect. According to the information given by farmers in the region
of Trun (Western Bulgaria) the species almost does not occur in regions where
it had mass presence 10-20 years ago.
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Fig. 12. Where in your region have you noticed Marbled polecat's dens or female with cubs?
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A Draft Framework Management Plan
for the Marbled polecat Population in Bulgaria

1. Expand the questionnaire survey of the Wilderness Fund to study the
status of the Marbled polecat on the whole territory of Bulgaria and in the
neighbouring countries.

2. Carry out field ecological studies on the largely unknown biology and
ethology of the Marbled polecat and a more detailed study on its feeding
behaviour and its competitive relations with other carnivores.

3. Monitor the status of the souslik’, as well as of the European, the
Russian and the Marbled polecats in model areas with the assistance of the
Regional Environmental Inspectorate of the MOEW and the Union of Hunters
and Fishermen.

Fig. 13. Where in your region have you noticed Steppe polecat dens or female with cubs?
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‘a species of the IUCN Red List and possible optimal prey for the marbled polecat.
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Fig. 14. Where in your region have you noticed European polecat dens or female with cubs?
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4. Establish new protected areas in some larger abandoned lands:

- Enlarge the Kaliakra reserve where some native steppe elements and
biotopes closest to the primary biotopes of the species are preserved.

- Declare a Nature park in the region of the northern Black Sea coast
covering areas with a different use status in order to protect the preserved
natural steppe elements and to create conditions for territorial conservation
of the species.

5. Awareness raising campaign among the local population in relation to
the protection of the Marbled polecat and promotion of the importance of the
Bulgarian population for the species conservation in Europe.

6. Preservation of the field protection belts in southern Dobrudja and
efficient ban on burning the hedges where they exist.

7. Develop and introduce methods of alternative use of chemicals for
coping with the calamities caused by rodents.

8. Exercise efficient control on the trapping ban.

9. Look for ways and means of efficient isolation (nets, tunnels for small

animals) of parts of the road network in the region, especially in the most
traffic-intensive sections.

Fig. 15. According to you, what are the reasons for the extermination of the Marbled polecat?
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Fig. 16. According to you, what are the reasons for the extermination of the Steppe polecat?
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10. Establishment of a network of zoos interested in breeding the species
in captivity in order to help its reintroduction in suitable natural areas in
Bulgaria and other countries to enhance the existing populations. The
implementation of the project of the Wilderness Fund for a station for captive
breeding and observation of the species will also contribute to that effect.

11. Co-ordinate the Bulgarian efforts for the conservation of the species
with the Action Plan for the European Marbled polecat of the Mustelidae,
Viverridae and Procyonidae Specialist Group to IUCN/SSC. Initiating the
establishment of an European network for research and conservation of the
European Marbled polecat.

This Action Plan might serve as the basis for a regional plan including

Bulgaria's neighbouring countries, and thus become an element of the
European Action Plan for the conservation of the European Marbled polecat.

Fig. 17. According to you, what are the reasons for the extermination of the European polecat?
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Fig. 18. Chemical treatment in Dobrudja
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Fig. 19. Hamsters (Cricetus cricetus and Mesocricetus newtoni) in Dobrudja after the ques-
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Fig. 20. European souslik (Spermophilus citellus) in Dobrudja after the questionnaire
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Chcmosinue na nscmpusa nop (Vormela perequsna
peregusna Guldenstaedt) 8 3anagna u CeBepousmouna

bpAzapus u gannu 3a bugoBeme npuemanu 3a Hezobu
ocnobBnu }kepmb6Bu u konkypenmu

Hukoaati CITACOB, HeBena UIBAHOBA,
Kupua TEOPTUEB, Bacua UBAHOB

(Pe3w me)

CnrBpemennomo cnrcmosHue Ha eBponeiickua nwsecmbp nop (Vormela peregusna
peregusna Guldenstaedt), nezoBama ekoaoz2usa u emoao2ua ca noumu Heu3yueHu, a mesu
3HaHuA ca ocobeno BakHu 3a onasBanemo Ha nonyaauusma Ha nogBuga, Bkaiouen 6
UepBenume cnuckuu Ha IUCN om 1996 u 2000 zog. Ileaume Ha moBa u3scaegBaue ca
oyepmanu om koHcepBayuonHama 3HayuMocm Ha eBponelickug nscmbp nop u
c6pp3anume ¢ moBa npoyuBanusa u npoekmu 3a onaszBanemo my 6 Beazapua.

IIpoyuBanemo e npoBegeno 6 I0kna [Jo6pygxka u 3anagua Brazapusa npes 1996 - 1997
20g. kamo ca usnoazBanu BpnpocHuunu. Cerbpana e undopmayusa 3a MUHaAAOMO U
HacmoAwomo pasnpocmpaHeHue Ha Buga, vezoBusa 6poili, MecmoobumaHuama, ompuua-
meAHO BAusewume ¢dakmopu, kakmo u 3a kuBomuume, cBpp3anu ¢ 6uoaozuama my.
Ankemnume gaHHu 20Bopam 3a omHocumeAHO yecmu HabaiogeHusa Ha necmpus nop 6
3anagna Beazapusa u lobpygika, koemo npegnoaaza 6auszka go Hopmasnama yucAeHocm u
NABPMHOCM Ha nonyAauyusma B8 me3su pauonu. Haili-zcoaemusm 6Gpoii nabarogeHus ca B8
nycmeewu 3emMu u 6 omkpumu kameHucmu npocmpancmba. CrweBpemenHo Bugrm e
ya36um om peguua uoBewku geiinocmu. Yecmo kuBomuume 3azuBam B kananu, nocma-
B8aHu 3a npegnasBane Ha goMawHUmMe Nmuyu om gpedHuU XuwHUUU.

Ha ocHoBama Ha pesyamamume om npoyuBanemo Ha cbcmosgHuemo Ha Buga u ¢ak-
mopume, koumo my Bauaam, e paspabomen npoekm na pamkoB naau 3a ynpaBaenue na
nonyaauyuama 6 beazapus.
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Reconstruction of the facial morphology
of Deinotherium gigantissimum Stefanescu, 1892
based on the material from Ezerovo,
‘South Bulgaria

Georgi N. MARKOYV, Nikolai SPASSOV, Velizar SIMEONOVSKI

In another paper (MARKOV et al., 2001) we discussed the facial morphology
of deinotheres, basing our reconstruction on the Eppelsheim skull of
Deinotherium giganteum Kaup, 1829 (Fig. 1). There, we argued against a long
elephantine proboscis and discussed the position of the lower lip. As far as the
purpose of the paper was to challenge some broadly established and, as we
believe, wrong 1deas about the appearance of these bizarre mammals, we did
not discuss differences at the genus or species level, focusing on features that
we assume typical for the whole family.

Our analysis of the still unpublished” deinothere skeleton from Ezerovo,
near Plovdiv, South Bulgaria, showed that there are significant cranial
differences between the Ezerovo skull and the skull of D. giganteum (Spassov
& Markov in prep.). Some of the more important ones are:

The Ezerovo skull (Fig. 2) is higher and shorter, roughly inscribing within a
square and not a rectangle as the skull of D. giganteum. The orbit is situated
above M1 and not P4 (for this character in D. giganteum see HARRIS 1978). There
is also a difference in the shape of processus angularis of the mandible, which 1s
much more developed in the Ezerovo specimen (for the real shape of the
mandible of D. giganteum, which is a plaster reconstruction in the Eppelsheim
skull, see for example BERGOUNIOUX & CROUZEL, 1962 a, b). The larger processus
angularis in another find from Southeastern Europe was noted by TARABUKIN
(1974) and included in his revised diagnosis of D. gigantissimum.

All our reasons to accept D. gigantissimum Stefanescu, 1892 as a bona fide
species (and not a junior synonym of D. giganteum) and to refer the Ezerovo
specimen to this species are going to be published elsewhere (Spassov & Markov

'‘Some preliminary data are given by NIkoLov (1967). A photo of the mounted skeleton
(Faculty of Geology and Geography, Sofia University) can be found in TOBIEN (1986); there
are some metric data in TOBIEN (1988). On the age of Ezerovo - Middle to Late Turolian -
see SPASSOV (in press). The name "D. thraciensis' is occasionally used (e.g. NIKOLOV, 1985)
referring to the Ezerovo specimen, but this is not a valid name because it does not
correspond to the rules of the International Code of Zoological Nomenclature.
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Fig. 1. Reconstruction of the head of Deinotherium giganteum Kaup, 1829, based on the
Eppelsheim skull. (after MARKOV et al., 2001)

in prep.). Here, we present a reconstruction of the head of D. gigantissimum
based on the Ezerovo specimen (Fig. 3) pointing out the differences with D.
giganteum and trying to explain them from an ecological point of view.

The similarity between the relatively high and short skull of the Ezerovo
specimen (which we believe is characteristic for the species D. gigantissimum)
and D. bozasi from the Pleistocene of Africa has been noted by other students
too (K. Huttunen, pers. comm.). We believe that this similarity between the late

Fig. 2. Skull of the skeleton from Ezerovo, South Bulgaria (coll. of the Paleontological
Museum, Faculty of Geology and Geography, Sofia University) in norma lateralis
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Fig. 3. Reconstruction of the head of Deinotherium gigantissimum Stefanescu, 1892, based
on the Ezerovo skull. Drawing: Velizar Simeonovski

Miocene species from Southeastern Europe and the Pleistocene African form is
an example of parallel evolution. In both cases, this was a response to the
aridification of the climate in the corresponding regions. A shorter and more
elevated skull provides better mastication, and the shape of the mandible also
indicates a stronger masticatory apparatus. It seems possible that the forms
with a shorter and higher skull possessed a better developed trunk in
comparison to D. giganteum.

In conclusion, we suppose that the aridification that took place about the
second half of the Late Miocene, led in Eastern Europe to the emergence of a new

deinothere species - Deinotherium gigantissimum, which was better adapted to
more arid conditions than the earlier West European D. giganteum. In some of

its cranial features the East European species "presaged" the Pleistocene D.
bozasi. In both cases this was an attempt to deal with aridification, and in both
cases this was apparently the limit of the adaptation abilities of this group.
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Pekoncmpykuus na 2aabama
na Deinotherium gigantissimum Stefanescu, 1892
853 ocnoBa na mamepuana om EzepoBo, I0zkna bbpAazapusn

'eopeu H. MAPKOB, Hukoaaii CITACOB,
Beauzap CVIMEOHOBCKU

(Pe310 Mme)

BrrwHusm Bug Ha 2aaBama Ha Deinotherium gigantissitnum, cpgeliku no yuepena om
EzepoBo, ce omauyaBa om mo3u Ha D. giganteum (Eppelsheim) nopagu 3HayumeAHume
yepenHu pasauku mexkgy gBama Buga. Te3zu pazauku ca ¢pynkuyuoHannu u zoBopam 3a
aganmauusa ksMm no-cyx knumam npu D. gigantissimum.
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Be3syBbuan om kaauueBu ckapnu 6 Puaa naanuna

CBemocaaB IIETPYCEHKO

YBog

B mMuHepaannusa cbcmaB Ha kaauueBume ckapnu 8 Puao-Pogonckama
obaacm ywyacmBam Hali-uecmo guoncug, 2pocyAap, aHgpagum, enugom,
amduoboau. Ilo-psagko u 8 nezonemu koauuecmBa ce cpewa 6esyBuan. B Puaa
ca uszbecmnu Hakoako ckapuoBu nHaxoguwa, 8 koumo npucsecmBa BeszyBuan.
IITespBama xapakmepucmuka Ha Be3yBuan om Puaa npunagaezku na FOHUEB
(1912), kolimo u3caegBa ckapnoBa 3o0na mexkgy epanumsa anodusza Ha Puao-
Pogonckusa Gamoaum u mpamopu 8 mecmnHocmma Beaus yayk, ceBepo-
usmouHo om Puackusa manacmup. [Togpo6Ho onucanue Ha mopdoaozusima u
Xxumu3ma Ha BesyBuana om ckaphu nog Bpex ITlemaume npaBam BPECKOBCKA
& TABPOBCKA (1964). ITpuckcmBuemo Ha BezyBuan e omoOeasizZaHo npu
onucanuemo Ha ckapnoBu MmuHepaauzauyuu om MaaboBuwkusa gsa na Puaa u
om KOCTOB (1960, 1962), APHAYJIOB & ITETPYCEHKO (1968), IIETPYCEHKO (1969,
1990), APHAYIOB (1975), KAMEHOB u gp. (1979). Xapakmepucmuka Ha
BesyBuan om ckapnu npu Cegemme e3epa e HanpaBena om aBmopa npu
uscaegBane zeonrozuama Ha paioHa (2KEAI3KOBA-ITAHAVIOTOBA u gp., 1972).

B HacmosAwama paboma ca ompas3eHu HOBu gaHHu 3a mopdoaozusma u
xumu3ma Ha BesyBuana om ckapnoBu munepaauzayuu 8 CeBepo3anagha Puaa.

beaexkku 3a 2eonozusma na paiona

Pationpm wmexkgy Puao-Pogonckus 6amoaum u Kaaunckus zpanum, 8
koliimo ce paskpuBam ckapHoBume 30HU ¢ Be3yBuan, e usepageH, cnopeg
JIVMOB & JIAMAHOBA (1996), om gBe cunMmemamopdHu mekmoncku eguHuuu:
IIpekopeuka memazpanumoBa eguHuua u MaaboBuwka nbcmpa eguHuua.
[Inacmuuna 30Ha Ha cpaA3Bane, koamo ce npocaegaba meXkgy xuxka CkakabBuua
u Puackus manacmup, pasgeas MaaboBuwkama egquHuya Ha gBe nogeguHuuu
- goAaHa, Ha OuomumoBume napazhaiicu (enaticu, kBapucwvgbpZkauu
ampudboaumu, pegku, maromowHU npocaoiku om mpamopu u masaku meaa om
Memayampadazumu), U 20pHa, hbCmpa nogeguHuua (napazHaiicu, 2Hauco-
wucmu, 2paHam-CAI0geHu wucmu, MpamMopu, Memaguopumu, Mmemada3umu u
Memayampaotazumu). IIpeodbaragaBamama yacm om mpamopHume npocaotku
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(Que. 1. Cumempuuno pa3zBuma ckapnoBa munepaauszauus okoao uHmen3uBHo npomeHena
nezmMamumoba zkuaa om naxoguwe Ilemaume. 3apucoBka na oépaseu HIIM No 7893

1 - mpamop; 2 - peaukmu om nezmamum; 3 - BoanacmoHum; 4 - 2pocyaap; 5 - uousum
/myaum/; 6 u 7 - BesyBuanoBu kpucmaau cbsc cBemaozkbamoszeneno agpo u keamokadaba
nepugepus

uszpaxkgam o0ocobeH Xxopu3zoHm cpeg ckaaume Ha MaaboBuwkama
MemamopdHa egunuua, kolimo ce npocaegaBa kamo npekscHama uBuua na

paszcmosanue okoao 20 km, mekgy CkakaBuwkomo e3epo na C3 u
JZkengemckume e3epa Ha HOMN,

CkaphHu ca obpa3yBanu Ha MHO20 Mecma B8 mpamopu, koHmakmupauwu c
2Haiicu u amduboaumu, u 0coOEHO uecmoO Ha 2paHuuume ¢ nezmMamumdu,.
M3epageHu ca npeguMHO om guoncug, Boaacmonum, 2pocysap, aHgpagum,
ckanoaum, Be3yBuahn, uousum, enugom. Ha omgeanu mecma, 8 acoyuauuume Ha
ckapHoBume MuHepaauszauuu, ca ycmasoBenu u ¢aozonum, ampudoAU, araHum,
kaunououszum, xeaBun, Oepus, weeaum, kakmo u d¢ayopum, moaudgeHum,
xasnkonupum, OucMymuHum, OucMymum, 3e0AumMuU U gp. XUgpomepMainHu
muHepaau (APHAVJIOB & IIETPYCEHKO, 1968; APHAVIOB, 1975; 2KEAA3KOBA-
[TAHATIOTOBA u gp., 1972; KOCTOB, 1960, 1962; ITETPYCEHKO, 1969, 1990).

CkapnoBu munepanuszauuu c BesyBuan

BesyBuaHn e HabarogaBan 6 ckapHu npu [IZkengemckume e3epa u MecmHocmma
Muacmupcka mangpa, Beaus yayk, ceBepnomo nogHoXue Ha BbpxoBeme 3ausd
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Que. 2. TunoBe 3onannocm 6 ouBemsaBanemo nHa BesyBuanoBu kpucmaau 8 naockocm
ycnopegha na {001}. Haxoguwe l'oaama Ypguna peka. (a) - cBemaoZkbamoseaeno Agpo c
mbHka XkbvamokadaBa nepudepus; (b) u (¢) pummuubo pegyBane nHa cBemao u MBMHO
ouBemenu 3onu. IIpu (¢) uma npomsana B xabumycnama ¢opma Ha kpucmaaa

360, OpaoBeu, [lemaume, Mana Ypguna peka, Hauanomo Ha ['oaama YpguHa peka,
ezepama bwOpeka u bauznaka om Cegemme puacku e3zepa. B ckapnupanama
MpamopHa uBuua, kosmo ce npocaegaBa meXkgy Manacmupcka maHgpa u
JZkengemckume e3epa, usamouHo om Bpex TeogocueBu kapayau, kbvamo-3eaen,
3bpHECM UAU paguasHoAbYecm gbazZonpuiMamuueH BesyBuan, ce nadarogabBa
3aegHo C 2pocyAaap, guoncug, ckanoaum, amdubdoau, yousum (myaum).

B ckapnoBomo Haxoguuwie Beaus yayk BesyBuanem e caabo npegcmaBen.
ITo6pe ob6ocobenu ckapnoBu 30nu - BoaAacmonumoBa, 2pocyaapoBa u guoncug-
naazuokaaszoBa, ca pazBumu Ha 2paHuyama mexkqy egpo3bspHECMU MpaMopu
¢ 2panumHa anoduza u masomowHu 'ckapnoughu" nezmamumoBu XKuau.
Be3zyBuanbm oOpa3zyBa maaku (7-8 x 2-3 mm) 2He3ga, nNpeguMHO cCped
epocyaapa u psgko He goope opopmenu kpucmaau (¢ gbazkunHa go 2.5-3 cm).

BesyBuanem e eguH om xapakmepHume MuHepaau 8 ckaprume npu
BupxoBeme OpaoBeu u Ilemaume. CumempuuHo UAU acuMempuuHo pasBumu
ckapHoBu 30HuU ce natawgaBam okoao maanomouwiHu (om 2-3 go 30-40 cm)
neemamumoBu XKuau, npecuvawu MpamopHu npocaoiiku cpeg 6GuomumoBu
2natlicu. Hai-8sHwnHama 3o0Ha 6 cumMempuuHO ycmpoeHume ckapHu e
oouknoBeno BoaacmoHumoBa, caegBana kM neemamuma om zpocyaapoBa, B8
koamo ce HabarogaBam uBuuyu uau aewiu om 3ppHecm BesyBuan, kakmo u
omgeAHU, yecmo 30HaAHO ouBemenu, BesyBuanoBu kpucmaau (¢ue. 1). Po308
youzum (myaum) npuckcmBa He psagko Ha zpaHuuama ¢ naazuokaazoBama
"soHa" (no-ckopo xudpugen "ckapnougen”" neemamum), kbgemo mMozam ga ce
HaoawgaBam pegku guoncugoBu u asanumoBu unguBugu (APHAVAOB &
[IETPYCEHKO, 1968). B cAyuaume ¢ acumMempuuHa 30HaanHocm, obuknoBeno om
egHama cmpaHa Ha nezmamuma e pa3nosoXkeHa zpocyaapoba 3oHa, a om
gpy2zama - BesyBuanoBa. OcBen moBa, 8 Mpamopume ce HabarogaBam u
omgeAHU, 3acedeHu naacmoodbpa3Hu, uau zHe3goBugHu ckapnoBu meaa, c
pazmepu om 1 cm go 50-60 ¢cm, Hali-uecmoO MOHOMUHepaAHU, u3zpagesu om
BesyBuan, 2pocyaap, uau guoncug c¢bc ckanoaum.
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(buz. 3. Bepmukaana noscna nceBgo3zonasnocm Ha BesyBuanoB kpucmaa ¢ pegyBane Ha
wupoku BesyBuanoBu 30nHu u mechnu kaauum-8e3yBuanoBu uBuuu (a u b), BesyBuanoB
kpucmana ¢sc cBemaa uenmpaasa yacm u mbeuka memHooOuBemena nepudgepus (c)

ITpu uzBopume na Mana Ypguna peka, 8 3anagnomo nogHoXkue Ha BpBx
MaaboBuua, ce paszkpuBa ckapnoBa 30Ha, B8 kosmo BezyBuansm acouuupa c
guoncug, 2pocyaap, ckanoaum, ¢aozonum, mumaHum, anamum u xadaszum.,
B nauanomo Ha loasgma YpguHa peka u YpguHume ezepa ce paszkpuBam
Hakoako AewoBugHu u nocaoliHu, noumu MOoHOMuUHepaaHu ckapHoBu meaa,
u3zpageHu om egpo- u 2pyoo3brpHecmu Be3yBuanoBu azpezamu, kakmo u
HezoBu goOpe odopmeHu kpucmaau uau om 3BpPHECM ZpocyAap u Abuyecm
ckanoaum. MukpokauH-anbumoBu nezmamumoBu XKuau npecuuauwu
ckapnupanume mpamopu ca npeBepHamu B8 "ckapHougHu" nezmamumu,
u3zpageHu om naazuokaas, maako kBapu u omgeaHu 2He3ga om ckanoaum u
BesyBuan (ITETPYCEHKO, 1969).

B mpamopume npu e3zepama bauznaka u Bwropeka om Cegemme puacku
ezepa ce npocaegaBam Hsakonko naacmooOpasHu u aAewoBugHu ckapnoBu
meaa, koumo naAmam Buguma Bpw3ka ¢ paszkpuBawume ce 6 patliona
MHO200polinu nezmamumoBu Xuau. B muHepaaHus cbcmaB Ha HegoOpe
odopmeHu ckapnoBu 30HU yuacmBam npeguMHO aHgpagum, guoncug,
amduboa, enugom, no-pAagko ckanoaum u ¢paozonum, a MH020 psAgko xeABuH.
YecmanoBeHu ca owie MazHemum, weeAum, MoAudgenHum, xaskonupum,
ducmymuHum u gpyau cyadugu. Pagko ce cpewam u 2He3goBugHu Hampynu,
uau omgeaHu kpucmaau om Be3syBuan (2KEAA3KOBA-ITAHAVIOTOBA u gp., 1972).

Xapakmepucmuka na BeszyBuana

BesyBuanbem o06pa3yBa cpegHo- g0 egpo3bpHecmu, 2pydokpucmaanu
azpezamu, koumo odopmam uecmo uBuuecmu MOHOMUHEpPAAHU 30HU, UAU
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Que. 4. BesyBuanoBu kpuemaau usepagunu om m {110}, a {100} u ¢ {001}; (a) - B mpamop;

yBeauuenue: x 10; (b) - cybnapaneano nogpegenu Kkpucmaannu unguBugu, CEM;
yBeauuenue: x 160
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HenpaBuaHu AewoBugHu 2He3ga 6 ekzockapnume, kakmo u omgeanu 3BpHa, uau
goope odopmeHu KkpucmaaHu unguBugu. Cpewam ce u Abuecmu,
paguasnHoABYecmMu u cybnapaneaHu azpezamu ¢ guamembp go 10 cm.
HBykpalinu npusmamuunu kpucmaau ca HabarogaBanu cpeg gpedHoO3bpHEecmu
Mpamopu (¢ue. 4), 8 6auzocm go ckapHoBu 30HuU nog Bpwx ITemaume u npu
esepomo bwOpeka. BesdyBuaHoBume kpucmaau ca ¢ akcuaseH xadbumyc, om
muna A1l (no KocCcToB, 1993). B noBeuemo cayuau ca Henpo3pauHu uUAlU
noaynpo3paudHu u psagko cwuBbppuieHo npo3paynu. Cpewiam ce Hanykanu
HanpeuHo Ha ygbAzkeHuemo, a noHfakoza u caabo o2prHamu uHgubBugu.
ObuknoBeno nyknamunume ca 3anbaHeHu om kaauyum =* kBapu (duz. 7).
HbaZkunama na BezyBuanoBume unguBugu no ocma ¢ ce koaedae om 0.05 cm go
2 cm, npu wupuHa go 1 em. Hati-eonemume kpucmaau, gocmuzauiu Ha gbAZKuHa
go 10 cm u gebeauna go 2.5 cm, ca namepenu 68 Haxoguuwemo npu ['oaama
Ypguna peka. Odpopmenume BeszyBuanoBbu kpucmaanu unguBugu ca uszzpagenu
om: m {110}, a {110}, p {111} u ¢ {001} (due. 4). Hali-uecmo ce nadarogaBam B
komMOunauua m a p ¢, uau m a c¢ (BPECKOBCKA & T'ABPOBCKA, 1964).
[IpusMmamuuHume cmeHu ca 2aagku, 6aewmuBu, cbe caadbo uspaseHa Bepmukaana
wpuxoBka. ITo 6azuunua nunakoug ce omkposBam caozkHu ¢uzypu Ha pacmezk.
Hsakou om msx npegecmaBagBam naocku, cmbpnaayecmu nupamugu, nogpegeHu
egHa go gpyzea, ¢ pebpa ycnopegHu Ha {110}, MeXgynaockocmnuume
pascmosHusa Ha BezyBuanu om gBeme Hatli-conemu BezyBuanoBu Haxoguwa -
Bpex Ilemaume u loaama VYpguna peka ca mH020 OAuszku. CrombBemuo
napamMempume Ha eaAeMeHmapHama kaemka cwuio He ce pasauuaBam: ao 15,517
A u 15,513 A; co 11,791 A u 11,799 A, me ca onpegeaenu 8 JiHcmumyma no
MuHepaaozud u kpucmaaozpadus Ha TexHuueckusa ynuBepcumem 6 bepaun.
YemaHoBeHo e, yue omHocumeAHOMO mez2A0, nokazameaume Ha Abue-
npeuynBane u uBemsm Ha Be3zyBuana om pa3zauuHume ckaprnoBu naxoguwa 8
CeBepo3zanagHe Puaa ca B npska 3aBucumocm om xumuvyHuA My cbemab
(BPECKOBCKA & T'ABPOBCKA 1964). ITapaneaHOo ¢ u3MeHeHuemo uBema Ha
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Que. 5. ITosicha nceBgo3zoHaanHocm Ha gbAzonpusMamuunu Be3yBuanoBu kpucmaau ¢ mechu
cBemau kaauum-BesyBuanoBu uBuuu, x1.5. Haxoguwe I'oasma Ypguna peka. HIIM-350
Que. 6. JJemauan om BesyBuanoB Buckep, obopmen om npusmamuuyHa 30Ha, 6a3uueH
nuHakoug u 3aobaeHu GunupamugandHu cmeHu. AuHeen mawabt 1000 mm. Haxoguwge
I'oansima Ypguna peka

Que. 7. 3ona om nosicHa nceBgo3onasnHocm Ha Be3yBuan (a) ¢ kopogupaHu u pezeHepupaHu
npusmamuyHu kpucmaau u Buckepu o6xBanamu om kaauum (b), npu KpbcmocaHu
Hukoau; yBeauuenue: x 100. Haxoguwe ['oaama Ypguna peka. HIIM-350

BesyBuana om cBemaozkbamo-3eaeH, kbMm Xbamo-3eaeH, Xbamo-kadsaB u
kadaB, HapacmBam cmoliHOCmume Ha OMHOCUMEAHOMO mez2a0 - om 3.33-
3.36 go 3.45, kakmo u Ha Ne (1.702-1.710) u No (1.706-1.714) 8 3aBucumocm om
yBeauuaBane cpgbppzkanuemo Ha kead3omo (BPECKOBCKA & I'ABPOBCKA, 1964,
JKEAI3KOBA-TIAHAIOTOBA u gp., 1972). 3eaeHuam uBam ce gbaku Ha Fe’’,
usomopdHo 3amecmBawo Al’*. Onmuueckume cnekmpu Ha nozabwaHe Ha
me3u Be3zyBuanu nokasBam, yue mbeHkama uBuua Ha noz2abwane 21600 cm™ e
cBbp3ana ¢ enekmporHume npexogu 6 okmaegpuuno koopguHupanomo Fe®’
(TIAATOHOB, 1976). O6ukHoBeHo nepudepudma Ha kpucmasume € no-mbMHO
ouBemena om BpmpewHume uacmu, koemo ce gbaXu Ha noBuwabane
cbgbpXkanuemo Ha Fe''- {ionume B8 npoueca Ha kpucmaauszauusa Ha
BesyBuana. B gionwaudu BesyBuanpm e npegumHo Oe3uBemen, no-psagko
ouBemeH u naeoxpoumed: no No - 6e3uBemen, no Ne - kbamo-3eaeHd. B Hakou
kpucmaau ce nHadarogaBam 2a3zo08o-meuHu BkatoueHud.

[Ipu HoBume u3caegBanusA Ha BezyBuana om I'oasma Ypguna peka ca
ycmaHoBeHu npoaBu Ha gBa muna 3o0HasHocm. [IppBusm ce omHacsa go
usMeHeHue Ha uBema My B8 npepe3u HanpeyHu Ha ocma ¢ B
gbazonpusmamuudu kpucmaau. HabawogaBanu ca 3 cayuasa: 1 - wupoka,
cBemaa, Xbamo-3eneHa ueHmMpaaHa 30Ha ce cMeHA om mbHka, MBMHO
ouBemena, xkbuamo-kadpsaBa nepudepna 3ona (puz. 2a); 2 - cpaBHumMeEAHO no-
mscHa, cBemaa, Xbamo-3zeaeHa uUeHmMpaAHa 30HA, ce CMeHA KbMm
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nepugepusma Ha uHguBugume om nsakoako pegyBawu ce, mbpuku, cBemau,
XkbAmo-3eAeHu U mbMHU, Xkbamo-kadsaBu 3oHu. Hali-BpHwHama 30Ha e

Bunazu kbamo-kadsaBa (Ppuz. 2b); 3 - Hakoakokpamuo pegyBane Ha cBemau
AKbAMO-3eA€HU U MBMHU kbamo-kapsabu 30Hu, npegecmaBedu om cmeHume
caMo0 Ha egHa om gBeme npusmamuuHu ¢opmu - @ uau m, a 8 nepudpepHume
yacmu Ha kpucmaaume - psska cmfaHa Ha xabumycHama npusMamuuHa
¢opma. Hal-Bpawnama, mepMuHasHa 30Ha e ouBemeHa BuHazu B8 mbMHO
Zkbamo-kadab uBam (duz. 2¢).

Bmopusm mun 30HaaHocm e noscHa. Vima HanoXken xapakmep, u e
cbpp3ana ¢ paszBumuemo nHa no-kbcHu npouecu. Tasu 30HaaHOCM ce
HabAalogaBa B8 ygwakeHu no ocma ¢ kpucmaau u ce nposaBaBa 8 no-scho
epynupaHe Ha HanpeuHu, mbHku (0.1-8 mm) 6eaeznukaBu uBuuu, pegyBauiu
ce ¢ pa3auuHo wupoku kbamo-3eaenu 30HuU (puz. 3 a u 5). 'panuvume mexkgy
6eanesHukaBume uBuyu u Xbvamo-zeaeHume 30HU ca gqudysHu. Hsakou
kpucmaanu unguBugu ca nokpumu uszusaao om meHbk caoli om kbvamo-kadab
BesyBuan (duz. 3 b, ¢). TaksB kbcen, kvamo-kadpaB8 BeszyBuan, HapacmBa u
Bbppxy kpucmaau, 8 koumo He ce nabArogaBa onucanama no-zope 30HaAHOCM.
[Tpu omuynBane Ha 6eaesnukaBume uBuyu ce paskpuBam manku npasHuHnu, 8
koumo ca pa3Bumu O0e3uBemHu, gBAZOnpusMamuuHu, d¢uHOoU2AECMU
kpucmanuema u Buckepu (duz. 6). Te ca napacHaau opueHmupaHo BBpPXY
nobepxHnocmma Ha ocHoBHuA kpucmaa u npegecmaBasBam munuuno
pezeHepauuoHHO saBaeHue. Obpa3zyBanemo Ha cBemaume uBuuyu mozke ga ce
00AcHuU ¢ B®m3gelicmBuemo Ha kopogupawu pasmBopu no HanpeuHu Ha
ygbazkeHuemo nyknamunu 8 kpucmaaume. CaegemBue Ha aokaanusa 06xB8am
Ha Bb3gelicmBue, pasmBopume ca npembpNEAU CUAHO NpeculiaHe ¢ XUMU4HU
cbecmabBku Ha muHepana, caeqg koemo e 3anounHana Obp3a, opueHmupaHa
kpucmaauszauua Ha wMHoz00poliHu Buckeponogo6Hu uHguBugu B®Bpxy
kopogupanama noBbpxHocm Ha zoaemume Kkpucmaau. Ocmanaaomo
cBobogHo npocmpaHcmBo ce 3anbpaBa ¢ kaauum (duz. 7), a Ha mecma u ¢
manko kBapu. Caeg mpemupaHe hna kpucmaaume ¢ HCI, kaauumsm ce
pasmBapsa, a ocmaBam HepazmBopeHume, cBemao ouBemenu-go 6e3uBemnu
BezyBuanoBu unguBugu. OcBen kaauyum u kBapu, 88 BesyBuanu om
onucanume ckapnoBu naxoguuwa, ca natarogaBanu BkaroueHuda om guoncug,
naazuokaas u zpocyaap. YecmanoBeHu ca cayuau Ha 3amMecmBaHe Ha
BesyBuana om ckanoaum u yousum.

IIydaukyBanume goceza xumuuHu aHasusu Ha BesyBuanu om ckapHume 0
Puaa naanuHa (BPECKOBCKA & TI'ABPOBCKA, 1964; 2KEAA3KOBA-ITAHAMIOTOBA u
gp., 1972), kakmo u HoBume xumMuuHu gaHHu (mada. 1 u 2), 2u onpegeasam
kamo Hucko Xkeae3nu paszHoBugHocmu. B no-zoagsmama uacm om aHaau-
3upadume obpasuu cegbpkanuama Ha Fe,0, (0.72-3.16%) npeo6aagaBam nag
cbgbpXkanuama Ha FeO (0.36-1.38%). B nsakoako BezyBuana om Beaus yayk,
[Temaume u Cegemme e3epa cbgbpkanuama Ha Fe,0, u FeO ca cpusmepumu,
a B equn o6paszeuy om Cegemme e3epa FeO > Fe, O, (BPECKOBCKA & 'ABPOBCKA,
1964). ObuknoBeno ouBemenume B8 kvamo-kadsaB u kadpaB yBsam BeszyBuanu
ce omauuyaBam om no-cBemao ouBemeHume 3eaeHu u XKbAmMO-3eAeHU
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pasHoBugHocmu ¢ noBuweno cbgbppXkaHue Ha Fe,O, u S (Fe,O, + FeQ) (maoba.
1 u 2). TengeHuuama B8 usameHeHuemo Ha uBema Ha BezyBuana om no-mbmen,
(kadaB uau xKkwvamo-kadsaB), kem no-cBemswa (Kbamo-3eaeH, 3eaeH uAu
oe3zuBemen), B 3aBucumocm om cbpgbpXkanuemo Ha Fe,O, (Fe,0, + FeO) ce
npocaegsaBa B8 3onaano ouBemenu Be3zyBuanoBu kpucmaau u B8ezyBuanoBu
Buckepu B8 naxoguwe I'oasma Ypguna peka (ma6a. 2). Cpgbpkanusima Ha
ocmaHaaume XxuMuuHuU koMmnoHenmu He gaBam ocHoBaHue 3a omkposaBane Ha
cmaduaHu 3aBucumocmu meXkgy XxumMuuHume cbecmaBu u ¢uszuuHume
cBoucmBa Ha u3caegBanume BeszyBuanu. BneuamaenHue npaBam obaue
ycmoluuBo Bucokume cbpgbpkanua na nakou pegku memaau kamo Be - go
1132 ppm u Ha Bi - 300-600 ppm.

Il'enemuunu oeanezkku

ObpasyBanemo Ha ckapHoBume muHepaauzayuu 8 C3 Puaa e cB8bpp3aH0 C¢bC
cnegHume ¢pakmopu: 1 - Haauuue Ha Hakoako mMpamopHu Xopu3zoHma C
nogxogAawo cmpykmypHo noaoXkeHue cpeg ckaaume Ha memamopdHud
komnaeke; 2 - nposBu Ha 2paHumeH MazMamu3bM, U3MOYHUK HA monaAuHHA
eHepeus,kakmo u Ha d¢ayugu u xugpomepmasHu pasmBopu, koumo
dopMupam pasAuvdHuU nocmmazMamuuHu MuHepaauszauuu. Ilo-zoaamama
yacm om ckapHoBume 30HuU ca pa3Bumu B HenocpegcmBena Gauzocm qo
Mukpokaun-anbumoBu nezmamumu u mexHu xudbpugHu ckapHougHu npous-
BogHu, B 06ceza Ha naacmuyHU 30HU Ha cpa3Bane (APHAY/IOB, 2001), onucaHnu
om JIMMOB & JIAMAHOBA (1996). PazauuaBam ce gudy3zuonHu (Gumemaco-
MamuuHu) u uHpuampayuosHu ckapHu. Jludy3uonHu ckapHu ce pazkpuBam
B8 Hali-cuaAHO Hazpemu Mecma Ha Memamopdumume, B 1020uzMoOUuHama uacm
yacm Ha patlioHa, npu beaus yayk u BmpxoBeme OpaoBey u Ilemaume, 8
bAuzocm Ha zpaHumougu u nezmamumoBu unzZkekuuu. TakuBa ckaprnoBu
MUHepaau3auuu ce HabarogaBam u Ha 3anag, npu usBopume Ha Maaa u
l'onama YpguHa peka. ITo-Hucko memnepamypHume, uHpuampayuoHHUmMe
ckapHu, ca pas3Bumu B8 ceBepozanagHume paskpumusa Ha MpamMopHama
uBuuu, npu Cegemme e3epa. Te Bugumo caegBam naacmuuHama 30Ha Ha
cpA3Bane, kosmo ce caegu om xuzxka CkakaBuua, npez Cegemme u YpguHume
e3epa, kem Puackusa manacmup.

Hati-uecmo Be3yBuansm 8 puackume ckapHu obpaszyBa HeopopmeHu 3bpHA,
uau Hampynu om makuBa 8 meraku uBuuu, uau aewu, a no-psagko u godpe
kpucmaau3zupaau uHguBugu, cpeg 2pocyaapa u mpamopa. IlyacayuoHHOmMoO
usMeHeHue Ha chgbBpXkanuemo Ha Fe B npoueca Ha ckapnoobpa3yBanemo, ce
ompa3saBa Ha xumuszma kakmo nHa Be3zyBuana, maka u Ha 2zpocyaapa.
[TossBABam ce 30HaAHO ycmpoeHu uHguBugu, wyuumo nepudepuu ca
o6ukHoBeno no-mbMHO ouBemeHu nopagu noBuwenomo ¢bgbppzkaHue Ha Fe.
HamaanaBanemo nek cegppkanuemo Ha Fe 8 nakou ckapHoBu naxoguwa e
cbnpoBogeHo om yBeauuaBane moBa Ha Mn, B8 pesyamam Ha koemo
kpucmaauszupam Mn-ckgbpAKawu MuHepaau kamo po3oB kauHouyousum u
po308 youzum (myaum) (APHAVJIOB & ITETPYCEHKO, 1968). MozZke ga ce ouakBa
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HaMupaHemo u Ha Mn-cbgbpXkaw, Be3yBuan; po3oB BesyBuan ¢ Mn e
ycmaHnoBeH om GRICE (1989) B mecmopozZkgeHuemo A3zbecmoc, Kanaga.

Tadbauuyal

XumuueHn csemab (meza. %) na Bezybuanu om ckapnou naxoguwa
npu /Zkengemcku esepa-npob6a 195 (1), Teogocuebu kapayau-npoba
197 (2), Maaa Vpguna peka-npoba 146 (3), 'oasma ¥Ypguna peka-
npo6a 147 (4) u Ypgunu e3epa-npoba 148 (5)

IIpo6a 1 2 3 4 5
Si10, 37.08 36.70 36.72 36.54 36.88
Ti0, 1.60 0.50 0.11 0.67 0.16
Al,O, 18.02 19.20 18.90 18.22 19.88
Fe,O4 2.66 2.30 1.69 3.16 1.47
FeO 1.09 1.25 0.36 0.36 0.36
MnO 0.05 0.05 0.08 0.10 0.04
MgO 2.41 2.45 2.98 2.74 1.74
Ca0 35.49 35.88 37.36 36.47 37.36
Na,O 0.06 0.11 0.11 0.22 0.18
K, 0 0.01 0.03 0.18 0.04
H,O 0.07 0.04 0.10 0.09 0.12
3nH-F 1.30 1.28 0.40 0.78
F 1.55 1.40 1.71
CymaF,=0 99.96-0.65 100.55-0.54  100.69-0.71
) 99.84 99.79 99.31 100.01 99.98
uBsm ZKbamo- 3eAEeHOo- cBemao- 3eAeHOo- cBbemao-

3eAEeH kadsab 3eAeH kad b 3eAeH

Tadbauuya?l
[IpegecmaBumeanu mukpocongou anaausu (meza. %) na 3onasen u
npekpucmaausupan BeszyBuan om I'oasma Ypguna peka (obpaseuy,

HITM 350)

8rHwHA 8 mpewna npekpucmaausupaa Buckepu

30Ha 30Ha gbAZOnpusMamuyeH

Si0, 36.48 36.98 36.34 35.56
TiO, 0.33 0.33 0.38 0.35
Al,0, 19.02 18.68 18.72 18.37
Fe,O, 2.89 2.69 2.47 2.44
MgO 2.02 2.13 1.85 2.46
CaO 36.11 35.25 35.99 35.75
Na,O 0.57 1.15
K,O 0.10
) 96.85 96.16 96.32 96.68
uBam XKbamo-kadsab KbAMmo-3eAeH oAego3eneH fesuBemen
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3a obpasyBanemo Ha Be3zyBuan B ckapHupanume mpamopu e HeoOXogum
MHO020 no-20AAM npuBhoc Ha Mg, Al, Ca u Fe om aakaannume memacomamusu-
pawu pasmBopu, omkoakomo e HeoOxogum 3a ¢opMupaHemo Ha guoncug.
YBeauuaBawiomo ce koauuecmBo Ha aemauBu komnonenmu kamo F u OH B8
nocmmazmamuuHume pasmBopu npenamcmBa o6pasyBanemo Ha 2pocyaap, HO
e daazonpuamHo 3a kpucmaauzauuama Ha Be3yBuan (ITIABMHMH, 1968; ITO &
AREM, 1970). 2KAPMKOB (1968) onpegeasa ycmouuuBocm Ha BezyBuana 8 pamkume
Ha 400-600°C u Haaszane 1 kbar. B ankaanna cpega noanemo Ha cmabuaHocm e 8
epanuyume 450-720°C u P,y,, 2 kbar. IIpu me3u ycaoBusa BeszyBuansm mozXke ga
cruecmByBa cmaduaHo 3aegHO ¢ 2pocyaapa. C ozaeg Ha ekcnepumenmanHume
gaHHu, moXe ga ce npegnoaoXxu, ue puackume BesyBuanu ca obpasyBanu na
HezoAfAMa gbAOouuHa - 1-1.5 km, npu memnepamypeH unmepBaa mexkgy 450 u
600°C. MamouHuk Ha monaAuHa u xugpomepmanHu arkaaHu pasmBopu, Hocewu
kommoHenmume 3a ckapHoBume MuHepaau3zauuu, ca 2paHumHume UHMpy3uu,
paskpuBawu ce cpeg memamopdnusa komnaeke. OueBugHo Hali-GaazonpusamHu
ycaoBusa 3a popmupane Ha BesyBuaH ca cbruiecmByBaau B ckapHoBume 30HU Ha

patona, meXxkqgy Bpbx Ilemaume u YpguHume e3epa, kbgemo moti e nati-qoope
npegcmabeHn.

IIpegcmaBumeana yacm om u3scaegBanume odpaszuu e Bkarouena Bn06
donga na HITM-BAH, kosamo 3aegHo ¢ padomHama koaekuusa Ha aBmopa ca
ocHoBa 3a u3zyuyaBane Ha MuHepaaHOMO pa3HooOpa3ue Ha Puaa naaHuHa.

CepgeuHo 6aazogapa Ha npod. Mopganka MunueBa-CmedanoBa 3a
kpumuuHume u noae3Hu 3ateaeXxku, Ha cm.H.c. Bacua ApHaygoB 3a

noazomBopHomo cmpmpygHuuecmBo, cBbvp3aHo ¢ usyuaBanemo Ha Puaa,
kakmo u na koaezume om HIIM.
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Vesuvian aus Karbonatskarne im Rila Gebirge

Svetoslav PETRUSSENKO

(Zusammenfassung)

Vesuviane von den grossten Lagestdten Bulgariens wurden untersucht. Sie sind in
Skarnen des Rila Gebirges entwickelt, am Kontakt der Marmore und Pegmatitginge, wo
eine bestimmte Zonalitat festgestellt wurde. Der uberwiegende Teil der Vesuviane kommt
in der Grossularzone vor, wo die Vesuviane Neste nichtreguliarer Form bilden, sowie auch
Linsen und Bande. Es wurden kornige, grobkristalline und strahlige Aggregate beobachtet.
Die Kristalle sind durch die Formen m {110}, a {100}, p {111} und ¢ {001} aufgebaut. Sie
erreichen eine Linge von 10 cm, meistens sind aber 0.4-0.5 gross. Die Farbe wichselt von
hellgelb-grun, gelb-grun, gelb-braun bis braun. Einige Individien sind zonal entlang der
{001} Form gefarbt. Sie besitzen einen gelb-griinen Kern und eine braune Peripherie. Oft
kommen die verschiedengefarbten Zonen wichselnd nacheinander vor. Die Kristalle
weisen auch eine senkrechte Zonalitat entlang der {110} Form auf.

Die chemischen Untersuchungen stellen einen hoen Gehalt an FeO + Fe,O; in der
alisseren dunkelgefirbten Zone fest - 2.89%, und den tiefsten Gehalt in den Whiskers -

2.44%. Na,O wird nur in den langprysmatischen rekristallisiertne Individien und in den
Whiskers festgestellt. Die Spektrallanalyse zeigt hohe Gehalte an Be, die einen Wert von
1132 ppm erreichen. Die Dichte des Vesuvians ist 3.33-3.45, und die Hauptbrechungsin-
dizes sind Ne = 1.702 -1.710 und No = 1.706 - 1.714. Die an zwei Kristallen bestimmten
Parameter der Elementarzelle sind: ao - 15.315 A und 15.517 A, co - 11.791 A und 11.793 A.

Die Genese des Minerals ist mit der hoheren Zufuhr von Mg, F und OH-Gruppen in die
postmagmatische alkaline Losung verbunden, bei einer Temperatur von 450°-600° C und
in einer Tiefe von 1.0-1.5 km. Die Temperatur - und Elementengqtille fir die Skarnbildung

sind die Granitintrusion und die Pegmatite, die marmorhaltende Metamorphengesteine
schneiden.
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IIpod. Baazoii I'pyeB na 65 cogunu

IIlemsp BEPOH

Ha 24 anpua 2001 2. HaBppwiu 65 2oguHu eguH om Hail-
usmekunamume 6ba2apcku 3o00a03u npod. Baazoili I'pyeB. Jocmoen
npegcmatumea na nanoBguBckama koaneonmepoaozuuna wkoaa, baazoti
I'pyeB uspacHa kamo egun om Haii-go6pume eBponeiicku cneyuaaucmu
no 6pembapume om cemelicmBo Chrysomelidae. T'oaemu ca u
zacAyeume My 3a pasBumuemo Ha Ouozeozpadusma y Hac u 3a
npenogaBanemo na eamomoAozua u Huozeozpaduis.

Baazoli AugonoB I'pyeB e pogen Ha 24 anpua 1936 2. 8 IInoBgusB.
3aBppwBa Xk.n. yuuauwe 8 Codus (1956) u cneyuasHocm 6Huorozusd
na IlaoBguBckusa ynuBepcumem ,Jlaucuii Xuaengapcku“ (1966).
/ MeXkgyBpemenno padomu B1v6 BazonocmpoumeaHus 3a6og B

Mw 8 JApasoBo u 6 mekcmusen kombunam 6 ITaoBguB. Om 1966 2. e
_ 4 ? acucmenm B ITaoBguBckusa yHuBepcumem, om 1969 2. - cmapwu
acucmenm, om 1973 2. - zaaBen acucmenm, om 1979 2. - gouerm u
om 1989 2. - npodecop. IIpe3 1971 2. sawumaBa kangugamcka gucepmauusa (gokmop no
buorozua) na mema ,PayHucmuuynu, makcoHomuusHu u ekoaozuunu uscaegBanHus na
xpusomeaugume 8 Pogonume®, a npe3 1987 2. - gokmopcka gucepmauusa Ha mema ,Qayuna
u 300z2eo02pajdpua Ha nogcemelicmBo Alticinae (Chrysomelidae, Coleoptera) na Baakauckus
noayocmpoB“. Om 1985 go 1989 2. e 6ua samecmuuk gekan na Buoaozuueckusa pakyamem
B IIaogBuB, a om 1993 go 1999 2. - gekan na mo3u dakyamem. Yeme aekyuu no obwa
buozeozpadus, no 300A02usa HaA Oe3zppOHayuHume, kakmo u cneyuaanua kype ,IIpusyunu
Ha 300A02uveckama makconomusd, cucmemamuka u kaacupukauusa®.

3ag me3u cyxu gaHHu ce kpue eguH neobuknHoBeno naogomBopen zkuBom. Owe om
nbpBama cu nybaukauyusa npes 1964 2. 8 crkaBmopcmBo ¢ prkoBogumeas Ha kamegpama
npog¢. II. An2eaoB u ¢ no-HamampuwHUA cu gbAZo2oguued cppamHuk Bacua TomoB, I'pyeB
ce nocbewaba Ha usyyaBaHemo Ha 20AAMOMO ceMelicmBo Ha Aucmoagume
(Chrysomelidae). Ha moBa cemeiicmBo ca nocBemenu noBeuemo om nHezoBume nag 150
HayuyHu mpyga, koumo uszzpazkgam aBmopumema My Ha cneuyuaaucm no cemeiicmtomo 6
mawab Ha uasa ITaaneapkmuka. ITocmenenno I'pyeB u TomoB ce cgobuBam ¢ npegcmaBu-
meaHa koaekuus, koamo Bkarouba mnozo munycu u pegku BugoBe om pasnu cmpanu.
HJacm om nHesa Ba. 'pyeB geno3supa B8 Hayuonaanus npupogonayueHn my3eil npu BAH, c
koemo 3nayumeasno ob6ozamu HezoBume enmomoao2uysu koaekuuu.

Cnucsrkesm na mpygoBeme na BA. I'pyeB pecnekmupa, u mo ne camo Hac, HezoBume
koaezu u npusmeau. Toli e yuaeH u nHa I'epmanckomo eHmomoAo2uyHO gpyzkecm6o u e
Bucoko yBaxkaBan cpeg cneuyuanucmume. OcHoBHume nosznanusa Bepxy xpuzomeaugume 6
Hawama cmpana ca 0606wenu 8 géama moma na ,Payna na beazapua“: I'PvEB & TOMOB
(1984, 1986; 06wo 607 cmp.) u B kamaaoza na Chrysomelidae 8 Bpazapusa (I'PYEB & TOMOB,
1998). MHozo6poilinume npuHocu Bepxy xpusomeaugHama ¢ayHa na gpyzume 6askancku
cmpanu ca o6owenu B kamanozume na Chrysomelidae na Makegonusa (1998), Typuus
(1999), I'epuua (1990), Pymbuua (1993), Kunsp (1995) u baakanckua noayocmpoB (1992;
MoHozpadusa om 512 cmp.). Om 1973 2. nocmenenHo I'pyeB paswupsaBa zeozpadckus odbem
Ha uscaegBaHuama cu u nyb6aukyBa muozo6poiinu npunocu Bppxy xpusoMeAugume Ha
KOzocaaBusa (Bcuuku penybauku), Typuusa, I'epuusa, Kopea, Kanapckume u Aszopckume
ocmpoBu, Kumaii, Memen, Yuzapusa, Mugusa, lIpu Aanka, Henaa, Bupma, Tatlianang,
Buemuam, Adzanucman, VMpak, @panyusa, Kupzuzua, PymbHua, Kunsp u gp. cmpaHu.
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HJacm om me3u Mamepuaau ca cbOpaHu AuYHO Oom He20 npu nepmyBaHuama My us
bankanckume cmpanu, Pycua, Ykpaiina, Kopea u Mimaaus, gpyeu ca My usnpawasdu om
MHO020 My3eu 6 usAA c6am u He HA nocAegHO MACMO om HauuoHasHuda npupogonayueH
Mmy3eil 8 Copuda. Ckumaiiku uz naAasusume Ha cBema, Bunazu csM crbupan ¢ ygoBoacmBue
me3u kpacuBu abckaBu 6pembapuema ¢ npusmuomo uyBcmBo, ue we 3apagBam egun
go6Bp cneyuaaucm u ye Mamepuaasm we 6bge onoAzombBopes.

OcBen mMHo200poliHUMeE npuHocu 6 obaacmma Ha ¢paynucmukama, crobwaBanemo Ha
HoBu xpanumeAHu pacmeHus, napasumu, 3o0ozeozpadpcku 6eaezkku u np., I'pyeB onucBa
Hag 64 HOBu makcona, om koumo camo 7 ca cuHOHuMu3upaHu no-kecao. Egqun om
nppBume e u HoOBusm pog Rhodopaea Gruev et Tomov, 1968. TunoBusm mamepuaa om
HoBume makcoHu e pa3snpegeaeH Mexkgy noBeue om 30 mysed. 3a gecemuHa gpyau
makcoHu ca npegaoXkeHnu pa3zAuyHu HoMeHkAaamypHUu hpoMeHuU.

Hacm om nybaukauuume Ha ba. I'pyeB ca nocBemenu u Ha gpy2u npodtaemu (Ha
Xpanama Ha 2ywepume, Ha Homoptera Auchenorrhyncha, na myxume om cem. Tachinidae
u gp. Ocobeno Baxknu ca npunocume My kpm 6uozeozpadpusma. OcBen cneyuaanume
uscaegBanua Bmppxy 3oo2eozpajpusma Ha Chrysomelidae, I'pyeB nybaukyBa u peguua
cmamuu ¢ aHaausu Ha 3o0o02eozpadpckume eaemenmu Ha baankanckua noayocmpoB
(cydomegumepancku, amaaumuyecku u np.). Toli e aBmop Ha yuebHuk no 6uozeozpaduas,
npemuspnar mpu usgaHusa (1988, 1994, 1999; nocaeguume gBe B cpaBmopcmBo c Bb.
Ky3mano8). ABmop u craBmop e na yue6nuyu u prkoBogcmBa no 3o0oaoz2usa. HezoBu ca
opu2uHanHomo duozeozpadpcko nogeasne Ha BpazapuA u opuzuHasnHama munusauyus Ha
3002eozpadckume kommaekcu u paysucmuunume eaemenmu 8 Buazapua.

MuozocmpaHHama HayuyHa geiinocm Ha Baazou I'pyeB npaBu uecm na 6wAzapckama
300A02ud U 20 usguza mezkgy cneuuasucmume ¢ mekgynapogHo 3sadvedue. [IJpuameaume
My om HauuoHaaHus npupogoHayueH my3eili my zkeanasm gobpo 3gpaBe u mHo20 HOBu
ycnexu.
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0O630p Ha HowHume nenepygu (Lepidoptera: Noctuidae) 6
bbaAzapuss om Cmosii beuikoB

Anekcu TIOITIOB

BESHKOV S. 2000. An annotated systematic and synonymic checklist of the

Noctuidae of Bulgaria (Insecta, Lepidoptera, Noctuidae). - Neue ent. Nachr., 49:
300 p.

VInmen3uBHume uscaegBanua 6bppxy HokmyugHama dayna B8
e " Ebpona u Bauszkusa Mamok npe3 nocaeguume 20 zoguHu goBegoxa go
ucmuncku 6ym 8 makconomMmuunume u payHucmuyHume nosHasud 3a

el cemelicmbBomo. To3u nepuog ceBnaga ¢ akmuBuama koaekuyuonepcka

R g geudHocm Ha Cmosan bBewkoB 6 Bwazapusa, gpyzu cmpaHu Ha
v e weo | Dankanckusa noayocmpoB u Maasa A3zusa. Ce6upanemo Ha nenepygu 8
mevyeHue Ha 40-60 Howu 2oguwHO ¢ gaBawume MHO020 goOpu
pesyaAmamu memogu (2eHepamop ¢ Aamna, cBemauned kanan u
e 3axapHoBunena npumamka), uzzomBaHemo Ha XUAAQU 2€HUMAAHU
npenapamu npu onpegeAfHemo Ha Mamepuaisa u gobpume no3HaHusdg
Bppxy cwBpemMenHama Aumepamypa my gaBam B6n3mokHocm ga

0606wu gocezawHume cu pesyamamu 6 paszzaekganama
MoOHOzpadus.

B pesyamam Ha kpumuuyHua npezaeg Ha gocezawHume gahHu aBmopem ycmaHoBsaBa
cpewaHemo ¢bC cuzypHocm B bbrazapusa Ha 669 Buga om cemeilicmBomo (¢ egun noBeue om
HOMepupanume, mbu kamo gBama Buga Valerielta ca cro06wenu nog equd Homep). Kem
msax C. BewkoB go6aBa u 26 Buga om npuuucaaBanume 6 munasomo u3zBrH Noctuidae
nogcemeucmbBa Agaoninae (om cemeiicmBo Arctiidae), Nolinae (= Nolidae) u
Chloeophorinae (= Cymbidae), kakmo u om cemeiicmBo Pantheidae, omgeaeno
HanocAegbk om Noctuidae. 3a Beceku Bug ca gageHu ocHoBHume cuHoHuMU U HenpaBuaHusA
npabonuc 6 o6aakanckama u cnpaBounama Aumepamypa, a ¢ uskaioueHue Ha
obuknoBenume BugoBe u nogpobHu ganHu 3a pasnpocmpaseHuemo ¢ noBeuemo Haxogku
om no-uoBo Bpeme. 'naBuomo gocmoiincmBo Ha knuzama e kpumuunomo paszaexkgane na
gaHHume, baazogapenue Ha koemo ce kopuzupam nydaukyBanu nozpewHu cs06wenus. 3a
masu ueA ca peBusupanu mamepuasaume om noumu Becuuku koaekyuu Ha uncmumyuuu u
yacmHu Auua y Hac. Monozpadusama He Ou usnbAHUAZ npegHa3zHaueHuemo cu 6e3
npuaozkenusa nabop om gobpokavecmBenu uarocmpauuu.

B yBoga C. BewkoB npocaegaBa ucmopusma Ha npoyuyBanemo Ha cemeiicmBomo B
Bwvazapusa, kamo A nogpaszgeaa Ha yemupu nepuoga u Baaza opuzuHaseH eaeMeHmM Ha
oueHka Ha aBmopu u nepuogu. Ocmanasama uyacm om mekecma e 3aema om
cucmemMamuuyHama vyacm. AuncBa obaue egHOo 0000weHuUe u aHaau3z Ha NOAydYeHume
pesyamamu. 3amoBa we ce onumaM ga 3anbAHA mMasu npasHuHa ¢ Hikou pesloMupaHu
gasHu. Bepoamuo aBmoprm uma Hamepernue ga nydaukyBa equn no-nogpoben anaaus na
bpazapckama nokmyugua ¢ayna gpyzage.

IIpe3 nepuoga 1980-2000 ca ycmanoBenu 3a nepbu nem 3a bwazapua 18 poga, 8
nogpoga u 119 Buga. To3u Opoii e 2oaaM, mbpu kamo: caeg peBuzuume peguua cmapu
naxogku omnagam kamo pesyamam om nozpewHo onpegeasHe u nbpBume ¢pakmuuecku
gaHHu 3a cerwume BugoBe ca egBa om no-noBo Bpeme. ITpunocem no abmopu 3a
ycmanoBabane na HoBume 3a Beazapusa BugoBe (68 ckobu ca nocouenu HoBume 3a Haykama
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makcoHu) npe3 mo3u nepuog e caegHuam: Cmoan BewkoB (u 8 cnraBmopcmbBo;
BkArouumeano u 8 paszaekganama knuza) - 46 Buga (2 HoBu Buga u 2 noBu nogBuga), FOauii
'aneB (u 6 craBmopemBo) - 33, ynzapcku aenugonmepoao3u - 15 (1 HoB Bug u 2 HoBu
nogBuga), gpyzu uyzkgecmpanHu aenugonmepoaos3u - 15 (1 o8B Bug u 3 HoBu nogBuga),
crBmecmuo mekgy copaume aBmopu - 6, Asekcangsp CauBoB - 4 Buga.

TakconomuyHuam npuHoc 8 monozpajuama ce ceemou 8 onucBanemo nHa HoBume
makconu Egira bulgarica om AcenoBama kpenocm, Dasypolia templi macedonica om
cnupka Cmapa Kpecna u Dasypolia ferdinandi petrovi om c. Ezpek 8 Mismousume Pogonu.,
TunoBuam mamepuaa u 68 mpume cAayuas ce chcmou caMo om no equsd MbXkku ekzevmaap.
Benpeku ue no npusyun He ce npenopnruBam HoBoonucanusa (ocobeno va nogBugoBe) no
eguHuyHu uHguBugu, pasauuugama us2aekgam gocmamapbyHU U cCAMOCIMOAMEAHOCIMMA Ha
makconume 3aceza He 6ygu cemueHue. O6aBenu ca 5 HoBu cunoHuMa: eguH Ha Bug u gBa
Ha abepauuu, koumo crweBpemenno ca u 3abpaBeno ume (nomen oblitum), kakmo u Ha
egquH nogpog u gBa nogBuga. BeacmanoBen e cmamycem Ha Luperina rubella sericea
(Caradja) kamo omgeaesn nogBug u ca ozsaueHu gBe HoBu kombunauuu, 3acsazauu nogpog
u abepauusa. Oo6crgenu ca u Hakoako cayuas, koumo Bepoamuo npegcmaBasBam nHoBu
BugoBe u nogBugoBe u we HGHgam onucaHu npu Haauyuemo Ha noBeue mamepuaa.

Ipyz2o gocmoiincmBo Ha MoHozpadusma e kpumuuyHomo paszaekgaHe Ha Bcuuku
nozpewHo nybaukyBanu 3a cmpanama BugoBe. Cneyuaano e obmpHamo Brumanue Ha
chrobwenume 3a beazapus om Nowacki & Fibiger 8 monozpadusama 3a nenepygume Ha E6pona
(1996) nogcemeiicmBo Condicinae, 8 poga, 2 nogpoga u 38 Buga, koumo Hukoza He ca Huau
HaMupaHu uau nyoaukyBanu (npaBuano uau zpewno) 3a paynama Ha beazapus. Hapeg ¢ moBa
ca guckymupasu u BepoamHo cpewawume ce, Ho He HaMepeHu goceza y Hac makconu. TakuBa
ca 16 poga, 7 nogpoga u 72 Buga, uzBecmuu om 6ausku pationu. B moHozpapuama makconume
ca pazzaaegaHu Ha nogBugoBo HuBo. C no gBa nogbuga ca npegcmabenu 6 beazapusa 15 Buga,
kamo 3a noBeuemo om m#Ax ganHume 3a pasauysu nogBugoBe ca 6e3zcnopHu.

Heob6xogumo e ga ce nocouam Hakou HemouHocmu 8 monozpadpusma, npegquMHO Om
HomenkaamypHo ecmecmBo. Becuuku monomunuuybsu BugoBe ca usnucadu ¢ mpuHo-
MuHaAHU umeHa BMecmo ¢ bunomunaanu. Poq Colonsideridis e gagen eguoBpemenHo kamo
camocmosmeAred pog u kamo cusmonum na pog Sideridis. ITogpogoBeme Bryoleuca,
Bryophila u Bryopsis ca gagenu kamo camocmoAameanu nogpogoBe u kamo cusosHumu Ha
nogpog Cryphia (Bcuukume om pog Cryphia). Murozo nogpogoBe (na pogoBeme Catlocala,
Cosmia, Atethmia, Xanthia, Agrochola u gp.) ca nocoueHu kamo camocmosmeAHU
nogpogoBe u cpwebpemenHo HenpabBuanHo kamo cuHoHumMu Ha cpomBemuus pog (6
gelicmBumeaHocm me ca makcoHu om pogoBama zpyna, a He cuHoHumu). AuncBa
obocHoBka (maanuuue Ha eguH u chw, munoB Bug) 3a cCuHOHUMU3UpPpAHEMO Ha NOgpog
Sinapamea c nogpoq Loscopia na pog Apamea. Kamo nom. oblitum ca nocouenu Ophiusa
gentilis Frivaldszky, Leucanitis stolida ab. incompleta Buresch u Cucullia umbratica ab.
obscura Buresch, HO me ca maagwu cuHOHUMU u kamo makuBa He Mozam ga 6bgam
06aB8eHu 3a nomina oblita. /IBeme aGepauyuu ca obaBeHu u 3a n. syn., HO me He ca
usznoaszBaemu umena 8 cmucsaa Ha ICZN u kamo makuBa He mozam ga 6bgam HoBu
cuHoHuMu. Agrotis pontica Buresch, nom. nudum e ny6aukyBan, no Heonucad Bug (a He
Heny6aukyBan). HenpaBuaHo e ynompefedH mepMuHbm CUHOHUMuU3upaHe Bmecmo HOB
cmamyc 3a npexBspasnemo Ha Hadena caesia var. urumovi (Drenowski) kamo nogbug
kem 1. vulcanica (Turati). Fladena filigrama (Esper) ¢uzypupa 8 MoHozpadusama c
npaBuanusa cu npaBonuc, Ho npu H. c¢lara macedonica Boursin cpuwuam Bug e cnomeHam
chC cuHoHumHuA npaBonuc [1. filograna. HenpaBuano e m8bpgenuemo, ue Xestia baja
bajula Staudinger e uamouex nogBug va nomunamuusa X. baja (moke ga ce kaxke na Buga,
HO He H2a HOMUHamHudA Bug uau Ha HoMuHamHuda nogBug).

Mouozpadpuama Ha Cmoand BeuwkoB npegcmaBasBa mHo20 go6bp npumep 3a cebupane
Ha uArama cbwecmBena unpopmayus 3a eguo 60zamo Ha BugoBe cemelicmBo 8 brazapus
Ha cbBpemenHo HuBo cbC 3HayumeAeH opu2uHasedH npuHoc. Ta npegcmaBa OomAuYHO
Hawama aenugonmepoaoz2usa B uyk6Guna u we cayxku 3a ocHoBa Ha OGbgewume
makcoHomuuHu u payHucmuuynu uscaegBanua 8Bepxy Noctuidae y Hac.
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YKASAHIA 3A ABTOPUTE

B nopeguuama Historia naturalis bulgarica ce omneyamBam HayyHu nNpuHOCU NO 300A02UA,
Oomanuka, nareoHMOAOZUA U 2@0A02UA U OpURUHAAHU Cmamuu NO MY3E0A02Us, UCMOpPUA Ha
npupogo3vaHuemo, uidpopmauuu Bepxy myseitinu koaekuuu u gp. [Nybaukauyuume ca Ha equd om

cAegHume esuuu: 6sazapcku (¢ pestome Ha uyXkg esuk), aneauticku, Hemcku, ¢ppencku u pycku (c
pe3tome Ha ObA2apcku e3uk).

N3uckBanusa kem pekonucume:

1. Pskonucem ce npegaBa na guckema, cenpoBogena c egrua pasneyamka. [Tpuemam ce datino8Be,
obpabomenu na npozpamama Word for Windows u 3anucanu kamo RICH TEXT FORMAT (*.rtf).
(Qailinem ga crgbpXka camo equn wpudpm (6e3 omemsnu, 6e3 uznoasBase na Bold, 6e3 mekemoBe camo
¢ 2aabhu 0ykBu, 6e3 nopegau unmepBaau u gpyz2o nenykHo popmamupase), 3azaaBuemo, 2aaBume u
HoBume ab3auu ga ce omgeAaam C eguH npa3eH peg. KypcuB ce usnoasBa camo 3a umeHama Ha
makcoHume om pogoBama u BugoBama zpyna. [flumupanume 8 mekcma u Aumepamypama aBmopu
(Ho He u aBmopume nHa makconume) ce usznucBam c zaaBuu 6ykBu, kakmo e nokazano no-goay.
Pasneyamkama ga 6sge Ha cmaingapmyu MawuHonucHu cmpaduuu (30 pega x 60 3uaka). Pskonucsm
ga 6pge HanbAHO komniekmoBan (ako e HeoGxogumo ¢ Aumepamypen cnucsk, madauyu, puzypu,
mekem kbM msax, pesiome Ha cromBemuus esuk).

2. Makcumaanusm ofem na cmamusma (Bka. maGauuume, zpadpukume, Aumepamypama u
pe3sloMemo) He mpsab6Ba ga nagxBepas 20 cmangapmuu cmpasuyu. [To-zoaemu cmamuu ce npuemMam
camo no uzkawuexue,

3. ABmopsm ga ce uzanuuwe ¢ NbAHO cobemBeno u damMuarHo ume.

4. Caeg umemo Ha aBmopa caegBa ABSTRACT, nanucan Ha anzauticku, He no-zoasm om 10 pega,
kolimo cunmesupano npegcmaBsa npuHoca Ha cmamusma.

5. Caeg abecmpakma ce usnucBam go 6 karouoBu gymu (KEY WORDS), npegecmaBsuwu Haii-godpe
ChbuwHOCINIMA Ha CInamudAma.

6. [lumupanemo Ha AumepamypHume usmouHuuu 6 mekcma ga 6Bge NO eguH oM CcAegHume
Hayunu: "MIOCU®DOB (1996)" uau "(MOCU®DOB, 1996)" uau "JOSIFOV & KERZHNER (1995)" uau
"(JOSIFOV & KERZHNER, 1995)" uau "(GOLEMANSKY et al., 1993; BEIIIOBCKHW u gp., 1994; JOSIFOV,
1995, 1996)". I1pu mpuma u noBeue aBmopu caeg nspBus ce uanoasBa "et al." uau "u gp.". Bcmamuume
Ha AamuHuua yumupaHemo u Aumepamypama ca camo Ha AamuHuua.

7. AumepamyprHusm cnucsk BkarouBa camo usmounuuu, yumupasnu B8 mekcma Ha cmamusama u
nogpegenu no asbyuyen peg. Kozamo cmamusma e Ha ©bA2apcku uau pycku esuk ce uspexkgam
aBmopume na kupuauua, caegBanu om me3u Ha AamuHuua. B cmamuume Ha 3anagen e3uk Bcuuku
aBmopu ce nogpexkgam no odu, azbyyed peg Ha AamuHuua (ako cmamus uau kHuza e HanucaHa Ha
kupuauua, noasBa ce 3zazaaBuemo na pestomemo, a ako Hama makoBa - 3azaaBuemo ce npeBeXkga, a
He mpancaumepupa). ismouynuksm, 8 kotimo e ny6aukyBana cmamusama, ce gaBa mpancaumepupas,
ako nama 3azaaBue u Ha 3anagen esuk.

[Tpumepu 3a dbubauozpadcko onucanue:
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ITOTIOB A. 2001. Kamuakume u mpexkokpuasume nacekomu (Insecta: Raphidioptera u Neuroptera)
Ha Kpecnenckus npoaom. - B: Bepon II. (peg.). Buopasnoobpa3zue Ha KpecHenckus npoaom. Hau.
NnpupogoH. my3eii, MiHem. 300A., Codpus, 131-143. .

['PYEB B. 1988. Oowa ouozeozpadusa. MU3g. Hayka u uskycm8Bo, Codus, 396 c.

GOLEMANSKY V., YANKOVA P. 1973. Studies on Coccidia in some small mammals in Bulgaria. -
Bull. Inst. zool. mus., 37: 5-31. (In Bulgarian).

8. Caeg Aumepamypama caegBa nsAHusm nouweHcku u eaekmponen agpec Ha aBmopa uau
aBmopume.,

9. Pe3iomemo ce npegaBa npeBegeno na ceomBemnusa esuk u He mpadBa ga nagxBspaa 10% om
obuiua obeM HA cmamusma.

10. Tabauuu, zpaduku u ckanupanu pucynku ce npegaBam na omgeaen ¢atin/datliroBe. Ha
pasneyamkama ce nocouBa mouyHomo um pasnorokeHue B8 mekema. B mekemoBusa ¢ailian ce
nocmaBam u 3azaaBuemo na mabauuama (2pajukama, puzypama), kakmo u Aezengume kesm msx.

11. TabAuuyume ce HoMepupam u ca C¢sC 3a2aaBue omezope. [la ne ce usnoazBam unmepBaau u
mabyAaamop; ga He ce pa3dgeaam ¢ BepmukaaHu, a camo ¢ XOpu3oHmMaAHu AuHuu.

12. Pucynkume, yepmeXkume u ¢pomoepaduume ce oznavaBam kamo "¢puz." u ce nomepupam (ga
ce uszdbazBa usnonzBanemo Ha uudppa u dykBa uau Ha gBe yudppu) u mpsadBa ga ca crobpaszeHu CbC
caegHume u3duckBanus:

- pomozpadpuume ga 6sgam scHu, kommpacmuu, no 8s3moknocm ¢ eguaksB pasmep 6 eguna
cmamus;, ako Bepxy msax mpatBa ga ce HanpaBam gonsAHUmMeAHu o3Havenusa (uudpu, cmpeaku,
oykBu u np.), me ce HaHacAmM Ha Npo3payHa xapmus, npukpenena kesm duzypama,

- yepmezkume (2padpuku, guazpamu) u pucynkume ce npegcma8sm 8 2ogen 3a Bn3npousBexkgane
Bug u go mpoiiso no-zoAemu om pasmepa uMm B8 neuamHama cmpaHnuua.

Om Bcsaka nybaukayus ce nonyyaBam Geanaamuo no 40 aBmopcku omneuamaska.





