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Abstract. This paper presents and describes a new lithostratigraphyc unit in the Eastern Rhodopes — Dazhdovnitsa
Formation, comprising 7 pyroclastic packets having total maximum thickness of 120 m. The type locality is introduced,
the lateral variation in the Formation and its relationship with the other lithostratigrphyc units are given. The petrogra-
phy of the rocks, their zeolitisation and their volcanic interpretation are also presented. The pyroclastics are interpreted
as produced by 4 volcanic phases that generated pyroclastic flows (both ash and pumice), accompanied by pyroclastic
fallout. The inferred vent area that probably is erupted these materials during the Ist Early Oligocene acid volcanic phase

is also localized.
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BunBenenue

B nmaneorenckus paspe3 Ha 3tounute Pomonu ca
OTIEJICHU TBBHPAE MAJIKO OMHUINATHY JINTOCTPATH-
rpad)CKv eIUHUIN, IPU TOBA OOXBAIIIAIIN CAMO Ce-
IAMEHTHU (PeuHUK ..., 1993) nin ByJIKaHO-CETUMEH-
THH ckaiu (bosiHOB U np., 1995). Hanmuuueto Ha or-
POMHO KOJIMYECTBO BYJIKAHUTH, MHOTO Y€CTO TIPEJ-
CTaBEHM OT CEKYIIU TeJla B KOMOMHAIMS ChC CIIOEC-
TH TaKWBa MPaBU OTACIISTHETO Ha O(DUIIUATIHYU €Iu-
HUIM MHOTO TPYIHO, IOPaay HENOCTATHYHUTE 3a-
koHOBU pamku Ha Crpaturpadckus komgekc (Hu-
koJioB, CammyHoB, 2002) 3a TakuBa CKaJTHU KOMILJIEK-
cu. ima obave u3Msio CI0eCTH BYJIKAHCKHU MOCIIe-
JIOBAaTEJIHOCTH, CbCTABEHU CaMO OT IMUPOKJIACTUTH
(BB3AYIIHOOTIOKEHH TY(hH ¥ MPOAYKTH HA IIAPOKJIA-
CTHYHHU TOTOIM — WTHAUMOPUTH), KOUTO HAITBJIHO
OTroBapsT Ha m3nuckBaHuUsATa Ha Crpaturpadckus
konekc. TakuBa ca KUCEJIUTe MUPOKIACTUTH, OTHA-
cssHM KbM ¢a3aTa Ha | paHHOOJUTOIIEHCKH KUCEN
ByJiKaHU3bM (MIBaHOB, 1960) 1 nexariy B ocHOBaTa
Ha oJurorneHckus paspe3 B MI3tounute Pomgomnu. Te
ca 00EeKT Ha HACTOSIIATa CTATH.

OmnucBannTe TYK NAPOKJIACTUTU Ca OTIEJICHU
omte ot I'opanos (1960) kaTo caMOCTOSTEITHO JIUTO-
TSUIO, OTJIMYABAIIO CE OT €THOBB3PACTHUTE UM BYJI-
KaHCKM MPOAYKTHU. B HacTosIaTa CTaTHs Ca CUCTE-
MaTHU3UPAaHU BCUYKHM M3BECTHH HA aBTOpa JAaHHU
3a Te3W MUPOKJIACTUTH, YaCT OT KOUTO Ca Pas3mpbC-
HATHU B Pa3IUYHM MyOJUKAIINK, MMAIIW IPYTH LEJIH
Ha W3CJIEIBAHUATA, & IPyra 4acT ce MyOJuKyBaT 3a

I'bpBY OBT. [leTalllITHOTO onuMcaHUWe Ha CBUTATa U
BYJIKAHOJIOXKKaTa MHTEpIpETalrs Ha ChCTaBJIsIBA-
IIUTE 51 MAa4YKU UMAT 3HAY€HHE U 3aTOBA, Y€ YaCTH
OT Hesl IPeJCTaBJISIBAT TOJIEMUTE 3€0JIMTOBU HAXO-
nurra Moct, l'opaa kpenoct u T'ono6panoso (Raynov
et al.,, 1997 u muTHpaHaTa B HETO JIUTEPATypa) U
JIsickoBen. Bepen ckanute Ha CBUTAaTa € M3CEUYEH
JIpEBHUS TPAKUUCKU KYyJITOB LEHTHP U BU3AHTHUM-
ckarta kpenoct IlepnepukoH.

A b:xa0BHUIIIKA cBUTA (HOBA CBUTA)

Hme. Tlpousnusza oT umMetro Ha C. AbXKIOBHULA
(Kppmxanuiicka obmuHa), pa3mnoyioxkeHo Ha § km
C3 ot rp. Kbpmxanu, cbOTBETHO Haii-Oim30 11O
ONMCBAaHUS XOJIOCTPATOTHII Ha cBuTaTa (¢wur. 1).

Hcmopuuecka cnpaéka. B cpiiecTByBamure oT
1960 r. Hacam cTpaturpadcku cxeMu Ha HaJIEOTeH-
CKUTE BYJIKAHCKHM NPOIYKTH PA3[JICKIAHUTE KHCE-
JIA TTUPOKJIACTUTHU Ca MOCTABAHU OT BCUYKH aBTO-
pU B OCHOBaTa Ha OJIUTOLCHCKHsS paspes. Hdanenn
UM ca obade pa3IMYHA UMEHA, OCHOBAaHHU Ha CTpa-
TATPadCKOTO MOJIOKEHHE, ChCTAB, IBAT U JIP.:

— TI'opanos (1960) — mbpBY XOPU3OHT HA IAIN-
TOBO-TPAXUTOBHUTE CJIOECTH TyPu (ITbPBU THUIT — TY-
(do3zen);

— MBanoB (1960) — XOpU30HT HA IBPBUS KUCEI
BYJIKAHU3BM (IJOJTHA CBUTA HAa CJIOCCTUTE KUCETH

Tydu);
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— BostroB, Maspynuwnes (1961) — xopu3oHT HA
3eJIEHUTEe MaCUBHHU Ty(Du;

— Ivanov, Kopp (1969) — pesena Tyd (wieH Ha
I'bPBUS PUOJIUTOB BYJIKAHU3IBM);

— IMTanos, Cupkarosa (1971) — nosna xucena Ty-
¢uToBa CBUTA;

— HWBanoB (1972) — XOpH30HT HA pe3edaBUTE
Ty¢u (WIeH Ha IbPBUS PUOJUTOB BYJKaHU3BM);

— WBanos (1978) — uneH Ha IbPBUS PUOJUTOB
BYJIKAHU3BM;

— ITanos (1982) — I'epencka cButa (roJjio ume);

— Moskovski et al. (1996) — 3aapyra Ha Kuceu-
Te TyOu U TyQUTH, TSICHUYHUIN U MEPTEIn;

— leoprues, Musnosanos (2006) — benumniuacTku
puonanmuToB KoMiuteke oT Kbpmxkanuiickata mar-
MaTH4Ha rpymna’.

B T'eonoxxkara xapta Ha brarapus (wanp. bos-
HOB ¥ 1p., 1995) e npueTo HA3BaHUETO ,,3aIpyra Ha
IIbPBUS KUCEJI BYJIKAHU3BM®.

Xoaocmpamomun. ChCTaBeH € IO TEPSHHHU OIUCa-
HUS Ha pa3kpuTusTa Ha cBuTata (ues, 1990; Yanev
et al., 2006), pa3moyiokeH: MO CeBepoO3amnaIHus
ckioH Ha [llabannepe (¢ur. 1), mputok Ha p. Apna,
cera BiuBaIyj ce B s13. Kppmxann.

Ilokpueka: ByJIKAaHO-TEPUTECHHA 3aJpyra, CbCTOSAIIA
C€ OT CMUKJIACTUTH, MSICHYHUIIU, AJICBPOJIUTH U Ba-
POBHUTHUTE UM aHAJIO3U. Te ca U3rpalieHu OT MPEOT-
JIOKEH BYJIKAHCKH MaTepHuaj, KaKTO W TaKbB C Te-
pureneH npousxoa. OT pa3JWYHUTE aBTOPU TE ca
Hapu4danu Tyhutn u naxe tydu (bosaos, Maspy-
yues, 1961; Ivanov, Kopp, 1969; Banos, 1972, 1978).
BosioB, Maspynquues (1961) u WMBanos (1972) ru
pasmojaraT HEIOCPEACTBEHO HaJ CKaJIUTE Ha OIHC-
BaHaTta JmxmoBHUIIKA CBUTA, HoKaTo Ivanov, Kopp
(1969) u WUBanos (1978) — 3HAUMTEIIHO TO-TOPE B
paspes3a, HaJ MO-MJIAJUTE JIATUTOBU HMOKPOBH B
paiioHa.

Onucanue (MakcuMaitHa nebeiaa 120 m) (¢wur. 2 u 3):

7. CpeqHOCIOECTH TEeNeIHN IO IPeOHOIAINIOBH
TY(DHU CHC CHB JIO OSIT IIBAT ..cvvervevrenreveneersenneens 10 m
6. TpI/I- OO0 YCTUPHUKPATHO pPE€AYBAHEC HA NCUICIIHU
CPEIHOCIIOECTH pe3eaBu Ty(hu ChC ci1abo- 10 Cpe-
HOCIICYCHU PE3C€aaBU I/II"HI/IM6pI/ITI/I ChC CILJICCKAaHU
KpeMaBu nneM30BHU kbcoBe (d 1o 15 cm). Jlebennna-
Ta Ha otaesHUTe miactose € 0,5-0,7 m xaro Ha
MecTa I/IFHI/IM6pI/ITOBI/IT€ IUIaCTOBE CE pasnagaT Ha
oTaesHu jemrd. Oco6eHo B ropHaTa YacT Ha HayKa-

* B xOMILTeKCa ca BKJIIOYEHH MHOXECTBO Pa3HOBB3PACT-
HH BYJIKAHCKM SJUHHIM C KACEJ] ChCTaB, BKJL. M HAl-MJIaJuTe,
CHJICHCKM DPUOJIUTH, YMETO HOJIOKEHHUE KaTO TAaKUBA € JOKa3a-
HO cbe connaxu (Mocudos, Sues, 1967). 36poenu ca 6e3
ONMCAaHUE CHCTABSAIINTE IO CIAAHWIHU B €IUH ,,KOMIO3UTEH®
TunoB paspe3. Hacrosimara nyGiaukauus HsSMa 32 Hed 1a
pasmiexaa METOJOJOTHYHHUS OIX0 Ha Te3W aBTOPH U ChOT-
BETHHUTE IPOTUBOPEUHS C JAEHCTBUTEIHATE I€OJIOKKH B3aUMO-
OTHOIIICHUS.
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Ta UTHUMOPHUTHTE CHIBPXKAT 3aKPBIJICHU KHCOBE
(pasmepu 10 HAKOJIOKO dm) oT 6exoBu MpuaboHC-
KM Mepresin ¢ ThbMHOKadsBa TepMomeTamMophHa
nepudepus (nedemmnaa go 0,7-1 cm), KaKTO U eIK-
HHWYHHU, 10 1 m ABJITH MIacTOOOpa3Hu OJIOKOBE OT
MpUabOHCKUTE CEANMEHTH U IJIaCTOOOpa3HY JICIIH,
OOTaTH HA CIIPH TEMSBH ...eevvevrerrerreevervessennes 10-15m
5. Inoua, yecto odopmsa B peneda KOpHUA3 OT
Je0esIoMIaCTOBY, 3[PABOCIIOCHN CHBH, HA MECTA C
pe3enaB MaTPUKC MACHYHUIM 10 IpaBeuTa. Kbco-
BETE Cca OT KBapIl, METAMOPUTH, JIATUTH, TEM3U U
€OUHUYHU — OT pe3enaBu Tyhu (IIOCIETHUTE C pas-
MepH OO HAKOJIKO dm); MaTPUKCET — OT 3€0JIUTH-
3upaHa npeomioxeHa Tedpa. Hecto ce HabmroMa-
BaT NMOJNyCEPUUHU IO CJIMITHYHU KyXHHU C pa3-
MepH Ha OCHOBaTa neceTku cm no 1 m. JlomHute-
TO Ha IavykaTa € MHOT'O HepaBHO, 00pa3yBaiku ¢Gop-
MU, TOTOOHYU HA I'bHKH C BUCOYMHA HIKOJIKO m (I10-
HSKOTa TOoJIeTHAIN — (ur. 3), a TOpHHAIIETO — CyO-
xopusoHTaiHo. ToBa 00yciaBs BapupaiaTa u ae-
OCITHHA ...cuvveevenreneeeenreeesessanseseesessessesessessessesensens 1-8 m
4. Meku, pe3eaBy MENETHA Ty(QU C eTUHUYHA TEM-
308U KbcyeTa (d mo 0,5 cm) 6e3 cioucTocT, mpe-
Xoxaamu Obp30 U 0e3 pSA3bK KOHTAKT B OTHOIyJIe-
xamaTa nayka. Ha mMecta mpeMruHaBaT B OTIOEIHI
B) (55 1117 QORI 0,1-0,2m
3. PesemaBu 10 mbCTpH Ci1ab0- IO CPETHOCIICUCHU
MAaCHBHU HTHUMOPHUTH ChC C1a00M3pa3eHO BEPTHKAI-
HO HamykBaHe (JIOIO OQOpMEHHU rpyOoW MPU3MH).
Wsrpanenu ca OT CHUTHOCIUTECKAHYM KPEMABH 110 K'bJI-
TEHNKABH IIEM30BH KbCOBE (OTHOILICHHE Te0eITIHA/ BT
xuHa 10 1:10), pa3nosioxkeHu cpen pe3eaaB MaTPUKC.
YecTo ChIbpKAT KyXUHH, ETUNTHYHY B pa3pes (d 10—
15 cm), a Ha MecTa (Hamp. roro3amagHo oT ¢. bakau-
T€) — OBBIVICHU IBbPBECHU KbcueTa. HabmomaBa ce
XapakTepHaTa 3a 1e0eInTe UTHUMOPHUTOBH ITAYKH 00-
paTHa COPTHPOBKA Ha memM3uTe — no-apedruTe (d 1o
5 cm) ¥ B MO-MAaJIKO KOJIMYECTBO OT MaTpHUKCa ca B
Hall-ioJTHATA, Nebesia HAKOJIKO METPa YacT Ha MavkKa-
Ta; cienBa oboraTeHa ¢ mo-eapu nemsu (d cpemHo
15-20 cm; enuamyan nocturat 10 d 50 cm ¢ ne6em-
Ha 5-7 cm) cpengHa yacT Ha mavykara. Tyk Te mpeoo-
JlagaBaT HaJ MaTpHKca, gocturaiikm no 60-70%
oT obeMa Ha ckayiaTta. B Hali-ropHaTa 4yacT Ha mad-
KaTa meM3uTe 00pasyBaT 1oOpe 060CcoOeHH CIoeBe,
penysamnu ce ¢ Tydosu miactose, nedbeau 20-30 cm.
Ta3u yacT Ha MavkaTa € MHOTO 3/IpaBa U 4eCTO 00-
pasyBa BEpPTHKAJIHU CTEHU WJIM OTIEIHH KOJIOHU
(DHT. 3) ettt 35-40 m
2. [Ipexoxkaa MOCTENEHHO, HO MHOTO OBP30 OT OT-
ropeiexaniuTe ITHUMOPHUTH KaTO MPEXOAET CE U3-
passBa B ObpP30TO M34E3BAHE HA MEM30BU KBHCOBE.
ToBa ca pe3enaBu, MaCUBHU (MHOTO PSAIKO (puHO-
CJIOECTH) HEeNeIHU TYyQU C eNVMHWYHH CILIECKAHU
nem3u (d 1o 1 cm). B ropante 2 m Ha mavkaTa ce
HabJromaBaT OoraTu Ha IIEM30BU KbCUeTa JEIUMET-
poBu Jenu. YecTo ce cpemar 3a00JIeHH, MHOTO
37paBH, CBIIO AenuMeTpoBu (qocturamu 10 d 1 m)
TepUreHHU OJIOKOBE ChC CHUB 10 KadsB UBAT. Psaxo
TyduTe ca MpOIENeH! OT KadsBH KHIOMOTOOHU
(c HescHM KOHTakTH) Tena ¢ aebemmHa mo 30—
40 cm m IBIKMHA HSIKOJKO MeTpa. Te ca MHOTO
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®ur. 1. Teonoxkka KapTa Ha paiioHa HAa X0JOCTPaTOTHNA (MOCOYEH C JBOWHA JHMHMS B ceBepozanajguus ckjioH Ha IllaGan-
nepe) Ha bxaoHumkara csura (cberaBena B M 1:25 000 or U. Sues, 1982—1983, kakTo u mo (oHAOBM MaTepuamn —
NsB. BosinoB 1 np., 1959, B: bBosiHoB M nap., 1995)

1 — anyBuanHu Hacyiaru Ha p. Apga u p. boposuna; 2 — natutu ot III (?) panHOONMrONEHCKA CpEIHOKKCENIA BYJIKAaHCKA
¢ta3a; 3 — BB3AYyMIHOOTIONKEHU TyhH U ciabo- 10 CpeaHOCHeYeHn UTHUMOpHUTH OT II paHHOOJIMrOmeHCKa Kucela ByJIKaHCKa
(aza; 4 — BynakaHoO-TepureHHa 3aapyra (mokpuBka Ha [[bxpoBHuUIIKaTa cBuTa); 5 — JbxaoBHuinka cuta (I panHoomMro-
IIEHCKa KHCeJla ByJKaHCKa (a3a); 6 — BapOBUIM, peAyBallM ce ¢ OCHTOHUTH3MPAaHU Tyhu Ha I PAaHHOOIMIOLEHCKH K¥CEJ
ByJIKaHUCKA (a3a; 7 — nmpuabOHCKU BYJKAHUTH ¥ CEIUMEHTH OT MOJJIOKKATa Ha [BXKIOBHHINKATA CBUTA; 8§ — KPHUCTAJUHEH
¢dbynnamenT; 9 — pascenu

A u B — MecTa Ha ONKMCaHH B TEKCTAa CHKPATCHU Pa3pesu

Fig. 1. Geological map of the holostratotype area (indicated with double line on the northwestern slope of Shabandere) of
Dazhdovnitsa Formation (mapped by Y. Yanev, 1982-1983 in scale 1:25 000 and according to the report of I. Boyanov et al.,
1959, in: BosinoB u np., 1995)

1, alluvial sediments of Arda and Borovitsa Rivers; 2, latites of the IIIrd (?) Early Oligocene intermediate volcanic phase; 3,
fallout tuffs and slightly to moderately welded ignimbrites of the IInd Early Oligocene acid volcanic phase; 4, volcano-
terrigenous formation (cover of Dazhdovnitsa Formation); 5, Dazhdovnitsa Formation (Ist Early Oligocene acid volcanic
phase); 6, alternation of limestones and bentonitised tuffs of Ist Early Oligocene acid volcanic phase; 7, Priabonian volcanic
rocks and sediments underlying Dazhdovnitsa Formation; 8, crystalline basement; 9, faults

A and B — places of the reduced profiles, described in the text

BCpEIl TAX Ce pa3KpuBaT nebesIr HAKOJIKO m Iiac-
TOOOpa3HuU Tena (CUIOBE WM IOTOIHM) OT JIATUTH C

penku nopdupw.

TBBPIU U Ca U3rPANCHU OT (JMH MCAMHUTOB MaTe-
0 ) USSR 40-50 m
1. HebenocaoecT 3ApaBu 0€XKOBU WIIM pPe3edaBU
ENUKIACTATH (MU TyQH) C MICAMHUTOB pa3Mep Ha
KBCUETATA eververmeenrerensermerneensessessesneesensessesseenees 1-2m  Bas3pacm. HezaBucumo, ye NUPOKIACTUTUTE ChIbP-

XaT psnka MukpodayHa TS He € onpeneseHa. Bb3-

Ilooaoxcka: penyBaHe Ha 1e0€IONIACTOBU O€KOBU
MepTeid U ThHKOILJIACTOBY aJIEBPOJIUTH C IPUAOOH-
cka (ayHa, MACHYHUIM JO TPABEJIUTU C JATUTOBU
KbcueTa. B palioHa Ha ONMUCBaHMS XOJIOCTPATOTHUII

pactta um e npueta (lopanos, 1960) 3a noaHOOH-
TOILIEHCKA TIOPAJIN:

— MOJJIOXKA OT (hayHUCTHYHO OKA3aAHU IPU-
a0OHCKH CENUMEHTH;
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TIOKPUBKA

JIbKmoBHMIIKA CBHUTA

o [@ 1o

— 3aKJIMHBAHETO HA MUPOKJIIACTUTUTE HA CBUTA-
Ta B IOro3amajgHa IoCoKa ¢ (GayHHCTUYHO JOKa3a-
HU JOJIHOOJUroeHCKH Baposuiy (Kamenos u ap.”)
u npyru cenumenTu (Aranacos, [opanos, 1963).

Pernonajiay acnekTn

Tunoea o6aacm. OnucBaHUAT pa3pes ce HabIroMa-
Ba B €llHA M3TOK-3amajHa uBuna (65 x 10-16 km)
CEBEpHO OT p. Apjaa B IEeHTpajHaTa yacT Ha W3-
TOYHOPOJIONICKAaTa ByJikaHcka obmact (¢ur. 4). Tsa
ce nmpoctupa Mexay Bp. Kazannbk Ha 3aman (C3 ot
ycTreTo Ha p. bopoBuma B p. Apna) no cenata bo-
pucnasiu u CeHokJiac, U3TOYHO OT Tp. Mamxkapo-
BO. HeitHuTe paskputus npoabJDKaBaT U F0KHO OT
p. ApJa mo u3TOYHMS CKJIOH Ha JoJuHaTa Ha p. Kpy-
moswuia (Anekcues, [[xyposa, 1982) B eqna ceBep —
roxxHa wBuna (15 x 5 km), mocTuraiiku Ha ¥OT 10
Kpymosrpan (Moskovski et al., 1996).

Jlamepaanu u pezuonaanu usmenenus. C us-
KJIFOUeHue Ha nepudepHaTa 30Ha B THIOBAaTa 00-
JacT ABXIOBHUINIKATA CBUTA TOKA3Ba MIOCTOSHCTBO
B JINTOJIOXKKHS ChCTaB KaTO JIATCPATHUTE U3MEHE-
HUS Ce U3pa3sBaT B:

* Kamenos, b., JI. Autonos, M. Koucrautuuos. 1944.
IIpenBapuTeaHN T'€OJOXKKH M3y4YBaHHS BHB BPb3Ka C KapTH-
paneto Ha juct Kepmxamun B M 1:50 000. I'eodonn MOCB.

134

®ur. 2. JINTON0KKA KOJIOHKA HA XOJOCTPATOTUNOBHUS pa3-
pe3 no cesepHHus ckioH Ha Illadannmepe

1 — NSACHYHWLM U aJEeBPOJUTH; 2 — JATHTH; 3 — ICAMHUTO-
BU CIUKJIACTUTH, 4 — HECJIOECTHU MENeIHI Ty(l)P[ C €AUHUY-
HY NIEM30BH KbCUeTa; 5 — JIeIn, 60raTd Ha MeM30BHU KbCO-
Be; 6 — cinabo- 10 CPeAHOCHEUYEeHU UTHUMOpUTH; 7 — mca-
MHTOBU EHNUKJIACTUTH C €OUHWYHM IO-€IPH KBHCOBE; 8§ —
CJIOECTH BB3AYIIHOOTIOKEHH Tyhu; 9 — anynapusupanu
HICaMHUTOBH KbCOBe; /() — MepreslH KbCOBE BCpPEI MUPO-
KJIACTUTE

Fig. 2. Lithological column of Dazhdovnitsa Formation
holostratotype

1, sandstones and siltstones; 2, latites; 3, psamitic
epiclastics; 4, non stratified pebble tuffs with single pumice
clasts; 5, lenses rich in pumice clasts; 6, slightly to
moderately welded ignimbrites; 7, psamitic epiclastites with
single coarse clasts; 8, stratified pebble tuffs; 9, adularized
psamitic clasts; /0, marl clasts in the pyroclastic rocks

— U3MCHeHUE Ha nebemHaTa Ha CBUTATA KAaTO
LSJI0 U Ha OTAEJHUTE M nayku. Haii-ronsma ne-
OenuHa TS UMa Mexnay cenarta IIpnapnm u Ckai-
Ha raBa (¢ur. 5), KbAETO € ONMUCAH X0JIO0CTPAaTO-
TUOBT. Ts1 OBP30 HamMajsgBa paaWaliHO OT TO3U
MaKCHMYM B CEBEpHA, 3alajlHa U I0KHA MOCOKa.
B m3TouHa mocoka geOenWHATA Ha CBUTATa Ha-
MaJisiBa MMOCTENMEHHO, MOCTUTAUKM IO COHIAXHU
nauuu (Raynov et al., 1997) 90 m va 15-18 km ot
TUIIOBHUS pa3pe3 (3e0IuTOBUTE Haxodumia l'opHa
kpenoct 1 MocT) u no 40-50 m na 32 km (Haxo-
nuiie [onobpamnoso);

— mapaJieJTHO ¢ ne0eTMHaTa Ha CBUTATA B CHIIN-
T€ IOCOKM OBP30 HAMAJISIBA pa3MepPBT Ha IEM30BH-
Te KbCOBE, 0COOCHO sICHO B mauka 3 (¢ur. 5). B usz-
TOYHA IOCOKa 00aye TOi HaMaIsiBa 3HAYNTEHO I10-
6aBHO, KaTO OOMKHOBEHO € 5—7 cm. Jlaxke Ha pas-
crosaue 32 km (Hamnp. B Haxoauiie [o100panoBo —
Yaneyv et al., 2006) ce cpemat nmemsu ¢ d 20 cm;

— MIOJIHUIIETO HA EMUKIACTUTHTE HA mavka 4 e
HEPaBHO CaMO B €IMH MaJIbK PAOH OT HAKOJIKO km?
mexnay c. CxanHa riaBa u p. boposuna;

— B U3TOYHA Iocoka (Mexy cesiata CkaJjiHa [J1aBa
1 OXJTIOBEI) MTHUMOPUTOBHUTE IJIACTOBE B IavKa 5,
penyBamu ce ¢ Ty¢u ce 00eAUHABAT B €IUH ILIACT
¢ nebenmHa 10 m; B paiiona Ha c. [Ipmapnu, 3aman-
HO OT OIMCBAaHMSI pa3pe3 B OCHOBATA HA OJIUTOICH-
CKHS pa3pes ce HabIro1aBaT JUCXapMOHIYHY I'bHKU
(tun ,,kyapHa ApBHKKA“ C ABDKUHA 10 1-2 m);

— Ha MecTa (Hamp. B kapuepaTa Ha 1 km rorowms-
TOYHO OT ¢. MocT) mauka 3 e chcTaBeHa OT nebenu
HSKOJIKO IENUMETpa ILUIACTOBE OT CIUIHO CILIECKA-



®@ur. 3. CeBepo3anajaeH ckJoH Ha noimuHata Ha IllaGanpepe

A — o061 u3mien Ha MSCTOTO Ha OIMKMCBaHUS XoJjocTpaToTun (TesieobekTuBHA cHUMKA Ha J.-M. Bardintzeff). Ludpure orrosa-
pAT Ha ONMCBAaHUTE B TEKCTa Iaukd M Ha ¢ur. 2. Bmwkna ce rpydata npu3MaTHYHA HANyKaHOCT Ha MTHUMOPHUTHTE HA madka 3
U TOJIETHAJIUTE ,,'bHKK® B OCHOBAaTa Ha mavka 5 (ctpenkara); b — CkaaHusaT deHoMeH ,,MacaTta“: Hail-ropHaTa 4acT Ha mayvka 3
(amyrapusupaHud UTHUMOPHUTH), TIOKPUTH OT CMUKJIACTUTHTE Ha mavka 5. 3a mMamab — ¢penckusar BysnkaHosor J.-M. BardintzefT;
B — Cxannusat denomen ,,IlenyBamuTe ce matera“: Hall-ropHaTa 4acT Ha Mavyka 3, KOMTHUMOPHTOBATA IMenesl Ha mavka 4 u
eNMKJIACTUTATE HAa IAaYKa 5, OTIOXEHH BBPXYy HEPABHOTO TOpHHMINE Ha Mayka 3

Fig. 3. Northwestern slope of Shabandere valley

A, general view of the described holostratotype (photo J.-M. Bardintzeff). The numbers correspond to the packets, described in
the text and on the Fig. 2. The ignimbrites of the packet 3 exhibit crude columnar jointing and an inclined “fold” (arrow) on the
base of the packet 5 can be also seen; b, Rocky phenomena “Masata” (“The table”): the uppermost part of the packet 3
(adularized ignimbrites), covered by the epiclastic rocks of the packet 5. For scale — the French volcanologist J.-M. Bardintzeff;
B, Rocky phenomena “Tzeluvashtite se pateta” (“The kissing ducklings”): the uppermost part of the packet 3, co-ignimbritic
pebble of the packet 4 and the epiclastic rocks of the packet 5, deposited on the irregular top of the packet 3
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®ur. 4. Kapra Ha pa3snpocTpaHeHHeTO Ha MUPOKJIAcTHTHTe Ha | paHHooIMromeHcKa Kuceaa ByJkaHcka ¢aza B V3Tounure
Pononu (mo Yanev et al., 2006 Bp3 ocHoBa Ha I'eosoxkkara kapra Ha brarapua 8 M 1:100 000)

C nebeJst MyHKTHP € MOCOYEHA IpaHuIaTa Ha JIbXKIOBHUIIKATA CBHTA, C TOYKH — IpEAIojiaraeMara rpaHuIa Ha pasmpocTpa-
HEHME Ha BB3AYIIHOOTIOKEHHUTE Typu (CamMO B CeBEpHATa 4acT HA KapTaTa) U Ha OCHTOHUTH3UPAHHU TYDH, peayBallu ce C
Baposunu. L{udpure o603HayaBaT MICTOTO Ha XoJOCTpaTOoTUNOBHS paspe3 (1) u Ha 3eonuroBuTe Haxomuina Moct (2), [opHa
kpenoct (3), Beau mnact (4), Tonobpanoso (5), Mopsuuu (6) u Jlsckosen (7). KBagpaTsr oyepTaBa pailoHa Ha KapTaTta,
nokasaHa Ha ¢ur. 1.

Fig. 4. Distribution of the pyroclastic rocks of the Ist Early Oligocene acid volcanic phase in the Eastern Rhodopes (after
Yanev et al., 2006, modified from the Geological Map of Bulgaria, 1:100 000)

The thick dashed line confines the exposures of Dazhdovnitsa Formation and the dotted line — these of the fallout tuffs (in the
northern part of the region) and alternating bentonitized fallout tuffs and limestones. Numbers indicate the location of the
holostratotype (1) and of the zeolite deposits Most (2), Gorna Krepost (3), Beli Plast (4), Golobradovo (5), Moryantsi (6), and
Lyaskovets (7). The square determines the place of the map of the Fig. 1.

HH TI€M30BU KbCOBe (C oTHomeHWe aebennna/
IbjokuHA 10 1:20);

— B Haii-JaJieyHaTa IOroM3TOYHA TOYKA Ha pas-
npocTpaHnenue, kpait Kpymosrpan (Moskovski et al.,
1996) B noHaTa YacT Ha paspesa NUPOKIACTUTUTE
CBIBPKAT MHOTO KCEHOKHCOBE U CE MPOCIIOSBAT C
MepTeid, MOJIMMUAKTOBH KOHIJIOMEPATH U BYJIKAHO-
MUKTOBH ISICHYHALA W aJIEBPOJIUTH.

KakTo 6erie cnoMeHaTo no-rope, N0 U3TOYHUTE
ckJioHOBe Ha Bp. Kazanibk (mpencTaBisiBall 4yacT
OT IpUabOHCKHS JIATUTOB BYJIKAaH be3mauBeH) U 1o
roxHaTta nepudepus Ha boposumkara xamxaepa
OAPOKJIACTUTUTE HAa ONMUCBaHAaTa JBXKIOBHHUIIKA
cBUTa 0BP30 M3KIMHBAT. MaJIKO Ipenn M3KJINHBA-

HETO Ce HAONIOJaBaT CICIHUTE CHKPATCHH paspe-
31 (OTIOJIy — Harope):

— 10 M3TOYHUS CKJIOH Ha Bp. KazaHabk (TOYKa
A Ha ¢ur. 1): TbMHO3eJICHN neneaHu Tyhu ¢ nebe-
JuHa 2—-3 m; ITHUMOPUTOB ILTAcT (HebenuHa 10 1 m)
¢ nem3oBu kbcueta (d 3—-5 cm); npeGHONIATIIIOBH
Tyu ¢ nebenmnna 1-2 m;

— 10xHO OT ¢. XKenna (touka b va ¢ur. 1): TeMHO-
3eJieHH neneaHu Tyu ¢ nebemmna g0 0,5 m ¢ enu-
HUYHH TIEM30BH Jield (C memM30Bu kbcueTa d mo 1
cm), Ha MeCTa MPEMHWHABAIIY B U3IbPXKAHU CIIOE-
Be; ITHUMOPHUTOB IU1acT (nebenuna 10 0,5 m) ¢ mem-
30Bu kbcueTa (d 1o 1 cm); pesenasu gpedHOIATIN-
ymeBu Tydu ¢ nedbenmmnra 1 m. Ha ceBep kbM c. XKen-
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®ur. 5. Kapra Ha nzonaxurure Ha /IbKIOBHMIIKATA CBUTA (0 €CTECTBEHH PAa3KPUTHs, KOHCTPYHPAHA MO MeTOAA HA
Kriging) B paiiona Ha xosoctparotuna (Slues, 1990)

1 — u3onaxutu (B AeCeTKM m); 2 — MAKCHMAaJICH pa3Mep Ha IEM30BHUTE KbCOBE B MIHUMOpUTHUTE Ha mauka 3 (B cm); 3 —
rpaHula Ha Pa3sNpOCTPAaHEHHWE HAa NMUPOKJIACTUTHTE Ha JIBXIOOBHUIIKATA CBUTA; 4 — KpallOpexHa 30HA (KPUCTAJIMHEH
¢dynnameHT ¢ kopajioBu pudose)

B ropHus mgeceH BI'bJl — HaMaJIeHHE HA MaKCHMAaJIHUS pa3Mepa Ha IeM3UTe B MTHUMOPHUTUTE Ha Iavka 3 ¢ oTnajeyaBaHe OT
MpeAnoJaraeMusl ByJIKAHCKM LEHTHDP (MOcokaTa HAa mpoduia e JajaeHa Ha KapTaTa C ThHKU CTPEJIKHM); 32 CPAaBHEHHE €
nocoveHa kannepata Toama B Mekcuko (mo Fisher, Schminke, 1984)

Fig. 5. Isopahite map of Dazhdovnitsa Formation (based on the outcrops; constructed by the Kriging method) in the region
of the holostratotype (fInes, 1990)

1, isopahites (in dozen of meters); 2, maximum size of the pumice clasts in the ignimbrites of the packet 3 (in cm); 3, limit of
the distribution of the pyroclastic rocks of Dazhdovnitsa Formation; 4, paleo-lithoral (crystalline basement and coral reefs)
In the top right corner — decreasing of the maximum pumice size of the ignimbrites of the packet 3 with increasing distance
away from the presumed volcanic center (the direction is indicated on the map by thin arrows); Tovada caldera in Mexico
(according to Fisher, Schminke, 1984) is shown for comparison

J1a MAPOKJIACTUTUTE HAIMTBJIHO U34Ye3BaT W C€ 3a-
MECTBaT OT IJIacT ¢ aebenmHa 10 1 m oT pe3enasu
JI0 PO30BH ICAMHUTOBU EHHKJIACTHTH, & B CAMOTO
CeJO — OT OPTraHOT€HHU BapOBUIM IO BAPOBUTHU
NSCHYHUIIN.

Jlamepaanu ¢3aumoomnoutenus. B roxua moco-
Ka, kbM rp. Kppmxanu (B paitona Ha cenarta 3eie-
HuKOBO 1 Enven — ¢ur. 1) nebenmnaara Ha cCBUTATa
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6bp30 HamaJisBa (ur. 5). UTHUMOPUTHTE U3KJIHH-
BaT BCpel HIKOJIKO IIacTa, nebemm 1-2 m oT me-
MEJTHY 10 APeOHOJIAUIIOBY OCHTOHUTH3UPAHU Ty(hu
¢ enuHUYHU nem30BH kbcueta (d 1-2 cm). Te ce
MOJICTUJIAT ¥ IPOCJIOSIBAT C BYJIKAHOMUKTOBH IISICHY-
HUIW ¥/uiy Baposunu (¢ur. 6). B cenumenTrute Ha
MOJUTOKKATa CE Pa3KpHUBAT HETOJEMHU KOPAJIOBU
pudoBe ¢ mOKa3aHa OJIMTOLIEHCKA BB3PACT, KOUTO
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Kbpoxanuncku npar

®ur. 6. I'eonoxkku paspe3 (A) B okorHocTHTe Ha c. 3eneHnkoBo (Kbpaxkanuiicko) M HeroBara BYJIKAaHOJIOKKAa MHTepPHpeTa-

mus (b)

1 — urHEMOpUTH Ha [[BXKOOBHUINKATA CBUTA; 2 — OCHTOHUTH3MUPAHU BB3AYIIHOOTIOXEHH Tydu; 3 — BYJIKaHOMHUKTOBHU

nschyHuny; 4 — pudoBU BapoOBUIU; 5 — MeTaMOphuT

Fig. 6. Geological section (A) in the vicinity of the village of Zelenikovo (Kardzhali district); (b) volcanological interpretation
1, ignimbrites of Dazhdovnitsa Formation; 2, bentonitized fallout tuffs; 3, volcaniclastic sandstones; 4, coral reef; 5,

methamorphic rocks

JIeXKAT TUCKOPIAHTHO (B MUTHPAHUS IO-TOPE OTIET
Ha KameHoB u 1ip., 1944) BbpXy aJeBpOJIUTH U ISACHY-
HUIIM, BEPOSTHO C MaJieoleHCcKa Bb3pacT (Boyanov,
Goranov, 2001). B paiiona 3anamHo ot c¢. [Ismapnn
KOpaJioB pu( OT MOJIOKKATA HA MAPOKIACTUTHTE
Ha [IBXIOBHUINKATA CBUTA JIEKH TUPEKTHO BBHPXY
MeTaMOp(PUTHTE HA KPUCTAIAHHUS IIOKBIL.

Ha ror oT mocoyeHuTe cejla ce pa3KpHBaT camMo
penyBainy ce OEHTOHUTH3UPAHY Ty(hOBH IU1acToBe (O3
MEM30BH KbCUETA) U BAPOBHUITH, OIHCaHU OT [OpaHOB
(1960) xato II Tum (BapoBUTO-Ty(hO3CH) HA OTHEIIE-
HUS OT Hero 1 xopu3oHT Ha onmronena. Criopen JinTo-
JIOXKKHSI CH ChCTaB Te TPsOBa aa ObJAT OTACJICHU B
Ipyra JutocTpaTurpadcka enwHuna. TakuBa ckali-
HU BUJIOBE C€ Pa3KpUBAT CBIIO Taka Jajeyue Ha U3TOK
— CeBepHO OT C. JI0JIHO YepKOBHIIEe (IO IIOCETO 33
rp. XacCKOBO), FOKHO OT C. 3JIaTOYCTOBO, CEBEPHO OT
c¢. InboBer 1Mo moceTo 3a ¢. MaJjiko rpaamiie.

Ha cesep ot c. [opHa kpenocT (¢ur. 4) nupoxJa-
CTUTUTE Ha [ BXKIOBHMIIKATAa CBUTA BEPOSTHO Ce
3arenBaT ChC CPEIHO- JO THHKOIJIACTOBUTE KHCE-

Jm Ty(H ¢ pas3imyeH OBAT (pe3enaBu, Oenn 1 po3o-
BU) ¥ Pa3JINYCH rPaHyJIOMETPUYEH ChCTAB (BKJL. MH
mIacT ¢ mem3oBu kbcoBe ¢ d 0,5-1,5 cm, psaxo o
3 cm), KOUTO U3rpPaXIaT 3€0JUTOBOTO HAXOJIMIIE
Bemu mnact (Raynov et al., 1997). Te obaue He ca
ONHCAaHM KaTO OopuUIHATHA JUTOCTpaTUrpadcka
enuanna. IIpeky B3aMMOOTHOIIIEHUS MEXAY TSIX
HSMA, 3aI0TO C€ pa3fesAT OT JOJIMHATA Ha eIUH
OT JieBUTE mpuTOoNM Ha p. [lepmepek.

B ceBepozamagHa mocoka (3amamgHo OT C. AHTe
BOWBOJIA U ceBepHO OT ¢. [a0poBO), B MOAHOXKHETO
Ha BpBX Xucaps ce pa3kpuBa AHreJIBOHBOICKaTa
csuta (bostHOB 1 11p., 1995). T uMa IBCTHP CHCTAB
— JIBa IuIacTa oT Oeym 1o pe3edaBu KUcCeIu Tyhu
BCpEIl pelyBaHe HAa TICAMHWTOBH, NCE(HUTOBU U Ba-
POBHKOBH ILTACTOBE, HIKOU ChIbPIXKAIIA MPEOTIO-
JKEH KHCEJ BYJIKAHCKH MaTepHall, KAKTO W JaTUTH.
Moske na ce cumrta, 4e Ta3W CBUTA (Haii-BEpOSITHO
ropHaTa 4acT OT Hes) € BB3pPacTOB KOpeiaT Ha
JbKIOBHUIIIKATA CBUTA, ThU KAaTO JIEKU KOHKOP-
MaHTHO BBPXY MPUAOOHCKU CETUMEHTH.

18 Crucanvne Ha BBIrapckoTo reosiorudecko ApyxectBo, kH. 1-3, 2007 137



IleTrporpadcku cheras
HA MUPOKJIACTUTUTE
Ha /Ib:KI0BHHUIIIKATA CBUTA

Hznumbpumume ca u3rpajeHu IJIaBHO OT CILIEC-
KaHU IIEM30BH KbCUETa C BapUpaIy pa3sMepH CIIO-
pel NMOJOXEeHHEeTO CH B pa3pe3a, KAaKTO M MaJIKO
IPYTH JUTO-, KPUCTAJIO- ¥ KCEHOKJIACTH CPeJ MaT-
PHUKC OT BUTPOKJIACTH.

Cpen IUTOKIACTUTE PSA3KO MpeodiaaBaT meM-
3WTe, TOCTUTAMKA B Hali-TOpHATa YacT Ha ChbOTBET-
HaTta mayka 60-70% ot obema Ha ckajata. Te ca ¢
BPETEHOBUIHO YABJIKEHH (,,BIAKHECTU IEM3H) WX
MO-PSIAKO ChC CHhepuvIHM KyXwHH (,,MeXypuecTu
nem3u). OCBEH TSIX Ce CpelaT CPEeTHOKUCEIIA U PUO-
muTOBH (Cbe chepoauToBa WK (HEI3UTOBA CTPYK-
Typa) JMTOKJACTH C pa3Mepd mox | mm U KO-
yecTBO 110 1-2% (Yanev et al., 2006). Copen xumu-
4ecKusi UM cbCTaB (Tabin. 1) ce oTmensaT nBa Buma
PUOJMTH C PA3IMYHO CHJIUINEBO U KAJIHEBO Cb-
I'bp)KaHUe.

Bcepen xpucTanokiacTuTe, Haif-4eCcTo ¢ MpaBUil-
HYU OYepTaHWs, IpeobiiajaBa KBapIbT, HOCIEABAH
oT canuauH 10 Na-canunun (Or,_,;Ab,, s , B mo7-
HHS ITHUMOPHUTOB TMOTOK; Ory 5 o5 Ay 4, — B TOP-
Hus — Tabn. 1), marnoknas (Any_s, (Or, 5 ¢ B 10JI-
HUSL ATHUMOPUTOB TOTOK; An,, s 3, Or), ,; — B rOp-
HUA) U OMOTHT, PSOKO 3ejIeH aM(puboI, KIMHOIH-
POKCeH W akiecopu (MarHeTHT, allaTUT, IIUPKOH,

Tabmuua 1

THTAHUT, MHOTO PSOKO W ayanuT). KommaecTBOTO
Ha KPUCTAJIOKJIACTUTE € Mexay 2 1 6%, a pazmepu-
te — ot 0,02 1o 1,2 mm (Burlet, 1997).

OT KCEHOKJIAaCTUTE Ce HaOI0gaBaT MeTamMopd-
HU KbcueTa (10 1-2%), MyCKOBUTOBHU JIFOCIIHIIY,
PSOKO M KbCYETA OT OPraHOTreHHU BapoBund. Yec-
TO ce cpemaT MAKpO(OCHIIH.

MaTpuUKCET Ha UTHUMOPUTHUTE € OT BUTPOKJIAC-
TH (OCTPOBI'BJIHHA KbCUYETA OT CUYNMEHUTE CTCHU HA
meM3UTE), Hall-uecTO ¢ MPBYKOBUIHA, CHPIIOBH/I-
Ha WM TPWBI'bIIHO-POTOBHUIHA (hOpMa; pasMepu —
ot 0,05 mo 2 mm (cpemno 0,4-0,6 mm — Burlet,
1997).

Tygdhume ca BUTPOKJIACTUYHHM, U3TPAJIEHU OT OIU-
CaHHTE MO-TOPE KaTO MATPUKC Ha UTHUMOPUTHTE
BUTPOKJIACTH, ¢ TogobeH pasmep (ot 0,1 710 1,9 mm,
cpenno 0,3 mm — Burlet, 1997). Te cbabpxat a0
HSIKOJIKO TPOIICHTAa NEM30BH, PSOKO M PUOJUTOBU
KJIACTH, KAKTO ¥ B MAJIKU KOJIMYECTBA OT ONMMCAHUTE
Mo-Tope Kpuctajaokiaactu (1o 2%) 1 KCEHOKJIACTH.

Enuxkaacmumume, CbhCTaBAIIY ITAaYyka 3 MMAT
CBIIUS KaKTO TYyQUTE M MaTPHKCa Ha UTHUMOpU-
THTE CHCTaB, HO KOJIMYECTBOTO HA KPUCTAJIOKJIAC-
TUTE € mo-ToJiiMo (10 9%), a pa3MepsT Ha MeTa-
Mop¢dHHTE KbcueTa moctura 1 mm. Enuknacturu-
T€ CBIO ChIBPXKAT MUKPOGOCHUIIH.

IIpomenu (nanenu no Raynov et al., 1997 u Yanev
et al., 2006). ByakaHCKOTO CTBKJIO, M3TPaKIAIIo
MMEM30BUTE KbCUYETAa W BUTPOKJIACTUTE € HAITBIIHO
IpoMeHeHo, nopaau koeto Aleksiev, Djourova (1974)

Xumuuecku cscmas Ha HAKOU AUMO- U Kpucmasaoxkaacmu 6 ueHuM6pumume Ha ﬂwfc()oeHuwxama ceuma (I’lO 0aHHU Ha

MUKDOPEHM2EH08 aHAAU3amop)

Table 1

Chemical composition of some litho- and crystalloclasts in the ignimbrites of the Dazhdovnitsa Formation (according to microprobe

data)

WruumOputH Ha nauka 3 WraumOput Ha nayka 6
(xapuepa Moct) (Ilabaunepe)
Oxcnn PuONUTOBH K1aCTH Pl Pl S S Na-S | Na-S Pl Pl Pl Bi
Cpei:" 2 Cpe’;‘:" S| 18387 | 18388 | 18389 | 62 6-3 64 6-1 6-5 6-6 6-7

SiO, 77,50 73,76 59,12 60,64 65,12 63,38 63,82 63,88 60,16 56,73 59,65 34,24
TiO, 0 0,12 0,07 0,18 0,29 0,27 0,07 0 0,21 0 0,17 5,49
AlLOs 11,60 12,25 25,27 24,71 19,35 20,50 20,77 20,59 25,14 27,71 25,47 15,01
FeO 0,33 0,47 0,15 0,44 0,36 0,09 0,24 0,17 0,10 0,04 0,19 16,49
MnO 0,08 0,11 n.d. n.d. n.d. 0,05 0 0,04 0,10 0,01 0,06 0,33
MgO n.d. n.d. n.d. n.d. n.d. n.d. 0,09 0,23 0,11 0,23 0,39 13,52
CaO 0,55 0,45 7,52 6,36 0,35 0,34 0,52 0,55 5,15 7,69 5,17 0,22
Na,O 2,78 2,69 6,71 7,44 2,84 3,42 5,51 5,33 7,90 7,57 8,26 0,64
K,O 5,50 7,12 0,52 0,71 11,65 11,95 8,99 9,20 0,72 0,03 0,63 9,17
060 98,34 96,97 99,29 99,9 99,67 99,68 99,85 99,72 99,59 99,77 99,37 95,11
An - - 37,1 30,8 1,8 1,6 2,5 2,6 24,4 35,9 248 0,6*
Ab - - 59.9 65,1 26,6 29,8 47,0 45,6 71,5 63,9 71,6 -
Or - - 3,0 4,1 71,6 68,6 50,5 51,8 4,1 0,2 3,6 -

* Mg/Mg+Fe; kpuctonoknactu: Pl-mnarunoknas; S-canunud; Na-S-naTpues canunuH; Bi-Ounotut

AHanu3uTe Ha KPUCTAJIIOKJIACTUTE Cca U3BbpIneHn Ha Mukpoconaa Camebax B Yuusepcutera Ha Ilapmx-11 (Opce), ekunupana
¢ WDS, a puosiuToBuTe KJIaCTH ca aHajau3upand Ha twrony 100 x 100 pm #a mMukpoconaa Jeol 735 — superprobe (I'eosioruuecku

unctutyT npu BAH), exunupana ¢ EDS
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Hapu4aT CKaJNTE 3e0JIUTUTHU. IIbpBOHAUYANTHATA
(opMa Ha KJTacTuTe 0Oaye € HAITBJIHO 3aMa3eHa, 1axe
¢ mogyepTaHa OT MUHEPAJIUTE HAa Ta3d MPOMSHA.
HanbaHO MPOMEHEH € ChINO Taka MAaTPHUKCET Ha
UTHAMOPUTHUTE, TyQUTE W SHUKIACTATHTE.

IIpoMeHuTETHUTE MUHEPATIU Ca B PA3JIUIHO
CHOTHOIIICHHE B PA3JIMYHATE YACTH HA pa3pesa, HO
[JIABHUST MUHEPAJI € KIIMHONTHIONUTET (Mexmy 48
u 72% 1O JaHHW Ha MPOOHM OT XOJOCTPATOTHIIA),
npuapyxeH ot ¢uinocmwmkata (18-29%), denm-
natu (1o 5-6%), oman-CT, + xammur.

BuTpokiactaTe m meM30BUTE KbCUETA Ca 3aMe-
CTEHH 30HAJTHO, KATO Hal-4eCTO ce HaOIFOnaBaT 3 KOH-
eHTpUYHYU 30HU: 1) huHa uBuna (nedbesnaa <5 um)
OT 3€JICH PIIOCUIIUKATEH MUHEPaJ, TOIuepTaBaIll
mbpBUYHaTa Popma Ha kiaacture; 2) 30-50 um me-
OeJa 30Ha OT IUTOYECTH, Oe31BETHU KIIMHONTIIIONH-
TOBH KPHUCTAJIM, OPUCHTUPAHU MEPIECHIUKYISIPHO
KbM BBHITHATA CTEHA HA KJIACTHUTE; 3COJIUTHT CE
MpUIPYXaBa OT (PHIIOCHIMKATHE MUHEPAJH, 00pa-
3yBaIly cepy WM HENPABIIHA 3bPHA C pasMep
110 40 um; 3) meHTpaHa 30HA OT TOJIEMHM €BXEapaJ-
HU, Hali-4eCTO PO30BH KIIMHON TIIIOJINTOBH KPUCTAJTN
¢ pasmepu 10 150 um; Te ca opueHTHpaHU Oe3pas-
OOpHO WJIN KBM LEHTPAJIHATA KYXHHA HA KJIACTHUTE.
Yecto onan-CT, no-psanko GuIoCHIIMKAaTHA MUHE-
paJii 3ambJIBAT MPa3sHUHUTE MEXIY Te3U KpUCTa-
siu. [ToHsKOTa C eJIeKTPOHEH MUKPOCKOII Ce HaOJTIO-
IaBaT ¥ MOPJICHUTOBU WIJINYKH.

OUIOCINKATHATE MUHEPAJH CIOPEN XHMH-
YEeCKUS CH ChCTaB OTTOBAPST INIABHO HA CEJIAJOHUT
U/W TIayKOHUT (?7), HA YMUTO 3€JIEH IBSAT CE IbJIKH
OIIBETSIBAHETO HA 3COJUTU3MPAHUTE MUPOKIACTH-
TH. [10 pEeHTreHOBY JJAHHU OCBEH CIIFOJCH MUHEPAIT
(10 A) ce HabmomaBa ¥ CMEKTHTOB TaKbB.

dengmmaTuTe ca MPEeACTaBEHU TPEIUMHO OT
amysap, KOWTO 3a€QHO ¢ KBapIa 3aMecTBa:

— MAaTpHKCa Ha CKaJIMTe Ha Hall-OJIHATA, TbPBa
mavka;

— MaTpuKca Ha 3a00JIeHUTE, HAl-BEPOSATHO Ce-
IUMEHTHU KbCOBE W HA KJIACTHMYHUTE HAWKH, MPO-
nenBamy Typure Ha mavka 2;

— OoraTaTa Ha roJIeMH ITEM30BH KbCOBE HAH-TOP-
HA YacT HA Mavyka 3, HO CaMO B ONHCBaHMs XOJIO-
cTparotwui, oOpa3yBalikd KOJIOHH U CTPBMHH CTe-
HU B peneda (¢ur. 3). Tyk 3aegHO ¢ amyiapa ce Ha-
OJrOaBaT ¥ MOPJICHUTOBH WIJIMYKH, & B €IWH TO-
JISIM TIEM30B KbC — U JIOUT.

ByikaHo/10:kKa HHTEpHpeTALUs

JIutonoxkaTa XapakTepUCTHKA HA MUPOKIACTHTH-
Te Ha JIBKIOBHUIIKATA CBUTA, TEXHUTE TEKCTYPHH
U CTPYKTYpHH OCOOEHOCTH, JIATEPATTHOTO U3MEHE-
HUE Ha pa3MEpHUTE Ha TEM30BUTE KbCOBE U apeaIbT
Ha pa3npOoCTpaHEeHWE HAa MUPOKJIACTUTUTE JaBaT
BB3MOXHOCT J1a C€ HAllPaBH BYJIKAHOJIOXKKA MHTEP-
nmpeTanus Ha onucBaHus paspes (Sues, 1990; Yanev,
Bardintzeff, 1996):

— CKaJIUTe Ha ITbpBaTa ayka Hamog00sBaT Mpo-
IYKTUTE Ha Hall-paHHWTE MPOSBH HA €IUH KUCEJ

ByJIKaH (KaTO HAamp. B NITHUMOPHUTOBHS pa3pe3 Ha
o-8 Koc, I’sprius, onucan ot Allen et al., 1999; Allen,
2001 wmn BBB BysikaHa banmaii-can, Yamamoto et
al., 1999), xoraTo Bce OIllle B3aUMOJICHCTBUETO HA
BOJlaTa OT OKOJHATa cpela C KHcejlaTa Marma e
MHOTO CHJIHO, T.€. OCBEH MAPOKJIACTHYEH MaTEPH-
aJl, Haif-4eCTO MPEOTIOKEH, YIaCTBAT U MPOIYKTH
Ha ¢peaTOMarMaTUvHa JTEWHOCT (MaCUBHH BUTPO-
KJIACTH);

— TyduTe Ha BTOpaTa Mavyka ca MPOIYKTH HA
HavaJTHATa, BUCOKOCHEPTHUIHA, JINHAAHCKHA THII
Bysnkancka aeitHocT. IIpm Hes (Fisher, Schminke,
1984) oTnensHeTO Ha JIETIUBUTE KOMIIOHEHTH OT
Marmara 3aroy4Ba B FTOPHMILETO Ha MarMeHaTa Ka-
Mepa, a pparMeHTHpaHEeTO HA MarMaTa — OIIE IPU
U3IMTaHETO M B kaHaja. Ha mOBBPXHOCTTA C€ U3-
XBBPJISIT MHOTO (DMHW YaCTWIH, MPEICTABISBAIIA
CTEHHTE Ha Ta30BUTE MeEXypueTa, KAKTO U MHOTO
IpeOHU MeM30BH KbcueTa. BucokaTta ckopocT Ha
U3XBBPJISIHE U MAJIKUAT pa3Mep Ha KbcueTaTa He
MO3BOJIABAT CPYTBAaHE HAa €PYNTUBHHUS CTHJIO U 00-
pasyBaHe Ha UpoKIacTHYHY nmoTonu. OT mupoKJIac-
THYHUS O0JIaK ce PopMUpaT MerIonaay, OTIaranu
¢unn cnoectu tydu (fallout tuffs) ¢ mememen mo
IpeOHONANIIIOB pa3Mep Ha KbCYeTaTa, KOUTO IO-
KpHUBaT TOJIEMU pallOHU C enHaKkBa nebelnHa HA
iactosere. B Hactosmus ciyyait obave Tygurte He
ca CJI0ECTH, 8 MACUBHH W UMAT Bapupaia aedenm-
Ha. OCBEeH TOBA Te ChABPXKAT Aedhopmupanu (cruiec-
HATH) IEM3H, U3KIFOYBAIIN CTYACHO BB3AYIIHO OT-
nmarane (Cas, Wright, 1995). Bcuuko ToBa e OeJrer Ha
OTJIOXKEHUS Ha MAPOKJIacTUYeH MOTOK (Yanev et al.,
2006). Eto 3amo Moxe 1a ce mpeanooxu, ye Npu
MU3PUTBAHETO Ha TO3U (pUHODparMeHTHUpaH MaTe-
pHa Ha IHHOTO Ha OJIUTONEHCKOTO MOPE epYITHB-
HUAT CTBHIO HE € yCISUT Ja M3Jie3e Hal MOpCKaTa
MOBBPXHOCT 3a Jja 00pasysa nemjaonaau. Toii Bepo-
SITHO C€ € CPYTIJI OJ BOAATa, NaBallku MOJBOIHU
METEeTHA TOTOIM. 3a OTJIaraHeTO UM B MOpCKa Cpe-
J1a TOBOPU KaKTO JOJHHIIETO MM OT NMPUAOOHCKU
CEOUMEHTH ¢ MOpCKa (payHa, Taka U HAJTUIMETO HA
MuKpodayHa B CAaMHUTE TUPOKJIACTUTHU. Te3u moTo-
II1 MOTAT J1a HOCAT KbCOBE OT IOJIOKKATA, KOUTO
IpU NO-KbCHATA NMPOMSHA ca OWJIM angyjapu3upa-
HU KaTO MO-IUIETHH;

— UTHAMOPWTHTE HA TPeTaTa MMavka ca OTIOXKe-
HUS HA MUPOKJIACTUYHY MOTONY (32 IBPBU IIET 33
OUPOKJIIACTUYHH ITOTOIH, HO ChCTABSIIHA eI Pas3-
pe3 rosopst Aleksiev, Djourova, 1975). Te ca mpo-
IYKTH Ha HUCKOCHEPTruiHa, MEeJICCKUA THUIl BYJIKaH-
CKka JEWHOCT Ha CbIlaTa ByJKaHCKa (ha3a, KOATO
CMEHs BUCOKOCHepruiiHaTa mo ase npwuunu (Fisher,
Schminke, 1984): 1) no-KbCHUTE MOPLHHK JIaBa MO-
CTBIIBAT OT HO-HUCKY HIBA HAa OTHUIIIETO, KBAETO Ia-
30BOTO CHABPKAHUE HA MarMara € Io-HHUCKO; 2) pas-
pylIaBaHe Ha T'bPJIOTO U YBEJIMYABAHE HA HETOBUS
pasMep CJIeICTBUE Ha TO-PAaHHUTE BUCOKOCHEPTHii-
HU TJTMHUAHCKY U3pUTBaHuUsA (Hamp. npu 5% BOTHO
ChIbpPXKAHUE B MarMaTa MAPOKJIACTHYHU IMOTONN
BB3HUKBAT Npu r'bpJio ¢ d>500 m). Tedpara ce us-
XBBPJISI C IIO-MaJIKa CKOPOCT ¥ IPH TOBA IO-MaJIKO
¢parmenTupana (T.e. ChbC 3HAYUTEIHO MO-TOJIEMH
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pasmMepu Ha nmemM3oBHTE KbcoBe). Dopmupa ce mo-
HUCBK U MO-TEXBK EPYNTUBEH CTHJIO, KOWTO, JOC-
TUTAK{ OIpPEIeJICHa BUCOYMHA CE€ CPYTBa U JaBa
HAYaJIOTO HA MUPOKJIacTHUYeH(H) MOTOK(1n), borat
Ha MEeM30BU KbCOBE, HOCEHH OT ra30B MaTPHUKC
(Fisher, 1979). I1pu omre mo-HUCKOEHEPTHEH MPOIIEC
bparMeHTUpAHUAT MaTepual ,,IpeanBa“ mpes
repioto (Fierstein, Hildreth, 1992). B nanenus ciy-
yaii oOpasyBajiTe ce IMOTOIH Ca Ce Pa3IpoOCTPaHu-
JIM pajgualiHO OT MpeaIoJiaraeMus BYJIKaHCKHU
LEHTDBP, T.e. ToU € Ot oT Tun CelHT BUHCHHT WiIn
B Cllydyail Ha mpeiWBaHe — OT TUma JIaMUHTTHH
(Maxkgonansa, 1975). OT TUpOKIACTUIHUTE MOTO-
11 ce oOpa3yBaT MacCMBHU UTHUMOPHUTHU ¢ oOpaTHA
COPTUPOBKA HA NMEM30BHUTE KBHCOBE (KaTO MO-JIEKU
Te U3IJIYyBAaT B TOPHATA YacCT HA MOTOKA), C TOCTe-
MIEHHO HaMaJICHWE Ha pa3Mepa UM C OTAajieuaBaHe
OT BYJIKAHCKHS HEHTHD (¢ur. 5). PenyBaneTo Ha mem-
30BH 4 Ty(OBU CJIO€BE B HAl-TOPHATA YaCT HA MaY-
KaTa € mogoOHO Ha ONMMCAaHOTO B HENOCPEICTBEHA
OJIM30CT IO BYJIKAHCKOTO I'bPJIO (YATPAIPOKCAMAIT-
Hata obmact) ot Fierstein, Hildreth (1992) 3a u3-
purBaneTo npe3 1912 r. B lonunara Ha 10 000 numa
(VTTS) B Ansicka. To ce Ibiiku HA e THOBPEMEHHO
MpOsIBeHA IUIMHUAHCKA U TeJIeCKa BYJIKaHCKA Jei-
HOCT. IlocTeneHHusT npexoa OT OTOOJIyJIeKaIaTa
mayka 2 CBhIO TOBOPH 33 OJIU30CT MO BYJIKAHCKH
IEHTHP;

— TyduTe OT YeTBHPTATA ITAYKa Ca IPOIYKTH HA
MpUAPYKAaBAIINI HOTOKA ENENIeH O0JaK, T.Hap. KO-
uranMOpuToBa nenen (Fisher, Schminke, 1984), xo-
STO 3aKbCHSBA M CE€ OTJara BbPXY INPOLYKTHTE HA
MOTOKA CJie] HeroBoTo crupane (Sparks et al., 1973);

— CMUKJIACTUTHTE HA Mavyka 5 ca MPOIYKTH HA
pasMmBaHe ¥ MpeoTIarane Ha Tedpara (BKJI. ¥ HA
BeYe KOHCOJUOUPAHU MUPOKIIACTUTH) IPU IPEKBC-
BaHE Ha BYJIKaHCKaTa IedHocT. T4 ce e cMecuia ¢
TEpUreHEH MaTepHuaj U Ce € OTIOXKIIA BbB BOJIHA
cpena. 3a ToOBa TOBOPU KAaKTO HAJUYMETO HA MHUK-
podocuin B TAX, Taka M XapaKTePHT HA CIMMKJIAC-
TUTUTE — B CyXO03€MHA cpena Ouxa ce oOpasyBayin
1aJICOIIOYBH;

— UTHEMOpPUTHUTE U TypuTe Ha mavka 6 ca mpo-
IYyKTH Ha HOBA BYJIKAaHCKa (aza; KaTo Tasu, najia
NUPOKJIACTUTUTE Ha mauka 3. HeuzmbpxkaHocTTa Ha
UTHUMOPUTHUTE B JOJIHATA YACT HA Ta3W Iavka ro-
BOpH 3a OMU30CT OO BYJIKAHCKHUS IEHTBP, T.€. JO
MSICTOTO Ha CPYyTBaHE HA EPYNTUBHUS CTHIO, KbIe-
TO MUPOKJIACTUYHUAT IIOTOK BCE OIIE HE € Iobpe
otdbopmeH. OTneaHuTEe MIACTOOOpA3HU MEM3OBH
,»JICIITN“ B TOPHATA YacT Ha MMaykata MOraT Ja ce
UHTEPIPETUPAT KATO U3BECTHUTE BBHB BYJIKAHOJO-
TUsTa ,,IEM30BH CaJIOBE* — M3ILIYBAJIN HA MOBBPX-
HOCTTa Ha MOPETO NMEM30BH MAKETH, KOUTO IIO-
KBCHO C€ HATOBApBaT C MagHAJa OT BB3IyXa Memell
¥ noTbBaT. Taka Te momajgar cpelx HO-KBbCHU Ie-
neJTHA MpoaykTh. TepMoMeTaMophHaTa OOBUBKA HA
MepTeSTHUTE KCCHOKIJIACTH, HaOMI0JaBaHu B FTOpHA-
Ta 4acCT Ha MavykaTa ¢ oOpasyBaHa wiH 1) Mo Bpeme
Ha KPATKOTPANHUS MPECTON HA T€3W KbCOBE B Mar-
MeHaTa KaMepa, KOSITO IO TOBAa BpEMeE € HaBJISI3JIa B
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puabOHCKUTE CETUMEHTH (T.€. Ha TBHJIOOYHHA €/1BA
HSIKOJIKO CTOTMH METpa) WK 2) B CaMUs TUPOKJIa-
CTHUYCH IIOTOK, YUATO TEMIIEpaTypa MO3BOJISIBA TEP-
MHUYEH MeTaMOPpPHU3bM Ha CETUMEHTHH KCEHOKJIa-
ctu. PemaBaneTo Ha TO3M BBIPOC 0¥ O3BOJIIIIO 114
ce OTrOBOpH Ha TOBA, AAJH 1) MUPOKIACTHYHUTE
IIOTOIIM BBB BOJHA Cpela Ce CMECBAaT C MOpCKaTa
BOJa, KOETO BOJIM IO HAMaJICHWE HA TeMIepaTypa-
Ta UM W NMPEBPBHINAHETO UM B OOMKHOBEHU KaJIHU
notonm (Cas, Wright, 1995) unu 2) Te He ce pa3py-
IaBaT MOpaIy TOBA, Y€ HABJIU3AT B MOPCKaTa cpe-
Jla KaTO TEXKW JIJAMUHAPHU, a He TypOyJIE€HTHH IO-
tou (Legros, Druitt, 2000). B TakbB ciry4ait okoJio
TSX ce oOpa3yBa ,,Bb3MIyIIIHA BB3MIABHUIA®, KOATO
MO3BOJIABA [1a CE 3aIla3y U3BECTHO BpeMe BHCOKATa
UM TemnepaTtypa. Pequna aBropu cuutat (mpenien
BbB: Fisher, Schminke, 1984), ue mepopmanus Ha
MEM3UTE B INTACTUYHO CHCTOSHUE (CIJIECKAHU IIEM-
3HM) HE MOXE Ja UMa B HOIBOIHH YCJIOBHS OPAIH
0BP30TO OXJIAXKAaHe Ha IMOTOKA BHB BOJATA;

— mavyka 7 — TUMWYHYU Bh3TyITHOOTIONKCHH eI -
sonagau nponyktH (fallout tuffs), Mmapkupariu enna
HOBa IUTMHHAHCKA (¢a3a.

TemmnepaTypaTa Ha YaCTHYKUTE B IOTOIUTE, KAK-
TO ¥ Ha ra3oBaTta ¢asa e O30 10 Ta3W Ha MarmMaTta
npenu pparMeHTHpaHETO U U3purBaHeTo u. Ilpwu
ChbBPEMEHHATa BYJKaHCKAa IEHHOCT TS AOCTHUTA
650-700° C, xosaTO OTroBaps Ha TeMIiiepaTypara Ha
KpUCTaIM3anusaTa Ha kucenute marmu. Ilo denn-
mmnatoBus reorepmoMersp Ha Fuhrman, Lindsley
(1988) Gemme onpenesieHa TeMIepaTypaTa Ha KpHC-
Tanu3anus Ha (QeNammnaTuTe Mpead W3PUrBaHETO
HA TUPOKJIACTUYHUS MaTEPHUAJ: 32 UTHUMOPUTHTE
Ha navyka 3 u 6 T e cborBeTHO 685-705°C u 710-
715° C. HapacTBaHETO Ha TeMIlepaTypaTa MOXe aa
ce OOSICHU C TOBa, Y€ MUPOKIACTUYHUSAT MaTEpHAI
Ha Mo-KbCcHATa (ha3a uaBa OT MO-IBJIOOKO HMBO HA
MarmMeHOTO OTHHMIIIE.

BysIkaHOJOXKKUST aHAJIN3 TOKAa3Ba, Y€ MUPOKIIA-
CTUTUTE Ha JIBKIOBHUIIKATA CBUTA, KOUTO B CXE-
MaTa Ha MaJICOTCHCKUS BYJIKaHW3bM B M3TOUHUTE
Ponomnu otroBapsT Ha ¢a3aTta Ha I paHHOOIUTOIIEH-
cku kucen Byakaan3bsM (MBanoB, 1960) ca ce oOpa-
3yBaJIid 3a MHOTO kpaTko Bpeme. [IposiBunum ca ce 4
BYJIKAHCKHM (pa3d ¢ KpaTKOTPAWHO MPEKHCBAHE MEXK-
Iy ABE OT TSIX, KOTATO Ce 00pa3yBaT CMUKJIACTUTH C
manka nebenuHa. Tesnw nBe ByJkaHcku (a3w JaBaT
MAPOKJIACTHYHA HOTOIHU, KOUTO Ca MPAKTHUIECKU
MHUTHOBEHO O0pa3yBaHme. 3a CpaBHEHHE MOXE Ia
ce MOoCoYH, Y€ u3purBanero ot 6 mo 9 rouu 1912 r.
Ha ByJikaHa HoBapynTa B AJsicka, 1ajo UTHUMOpH-
tute Ha JloounaTta Ha 10 000 numa (VTTS) ¢ mak-
cumMaliHa aebenuHa 120 m e npoabiokuiio camo 60
qaca (Fierstein, Hildreth, 1992).

Ilpeonoaazaem eyaxancku yenmap. Ilpexu Ha-
OJTrO/ICHMS 33 HAJIMYUE Ha BYJKAHCKH IICHTHD B U3-
cienaBaHus paioH HaMma (¢ur. 1). I[To mpuHIUO ma-
JIEOBYJIKAHW, CBBbP3aHU C TaKbB THII NEWHOCT Ce
HabmronaBat psaako, mopanu (Ekren, Bayers, 1976):
1) mankuTe cu pasMepu (BUCOYMHA W THAMETHP);
2) MOKpUBAT CE€ OT M3XBBHPJEHUTE OT CAMHTE TSIX



OUPOKJIACTUTH; 3) KAHAJIIMTE UM M34Ye3BaT HA MaJl-
Ka IBJI00YMHA, IOpaay KOETO Ce epoaMpaT JIECHO.
OCBeH TOBa, B M3CJIEABAHUS PAOH BHPXY HTUPOKJIA-
cTUTUTE Ha JBXIOBHHUIIKATA CBHTA € OTVIOKEHA
enHa nebeja ceprsi CHIO OT KUCEJH MUPOKIIACTH-
TH OT cienBamara, II paHHOOJIUrOLEHCKa Kucesa
ByJIKaHCKa (paza.

W3xoxmaliky OT TOBA, Y€ Ha-roJjiiMaTta aedeu-
Ha (120 m) Ha onucBaHUTE MUPOKJIACTUTU CE Ha-
omromaBa Mexnay cenata IIsmapnu u CkajHa riaBa
(¢ur. 5), oT kpHETO HeOemMHATA M pa3MepUTe HA
MEM30BUTE KJIACTHA HAMAJISIBAT PaIUaiHO, MOXE 11a
ce npenmnoJioxu (Sues, 1990; Yanev, 1995), ue Tam e
OuJI MbpBOHAYATHUAT BYJIKAHCKH IIEHTHD (OT TUMA
tuff-ring wim tuff-cone). TpynHo € ma ce mpeneHu
aJId U TO-KbCHUTE BYJKAHCKM (Da3u ca CBbp3aHU
C TO3W MpeAnojiaraeM NEeHTbp, UMAWKA MPEIBUI,
ye MaKCUMaJIHATa e0eInHa Ha NITHUMOPHATHTE OT
navka 6 e Mexny cenata Ckanna miasa 1 OXJIrOBel.
Tam ce HaOIrOIaBaT M HA-TOJIEMUTE IIEM30BU KHCO-
BE€ B Hesl.

T'eoprues u MuwioBanos (2006) npeagnosarar, 4e
[JIAaBHUAT BYJAHCKH NEHTBHP C€ € HaMHpasl B 30p-
HUIIKKS TpabeH (T.e. B IpedenTe Ha 3€OJIUTHUTE
Haxonuima [opra kpemoct m MocT) Ha OCHOBaTa
Ha HabOroaBaHaTa Criopes aBTOpuTe AedenHa Ha
Te3u nupokiactTutu Haa 400 m. JdeTailtTHOTO COH-
MaXHO MPOyYBaHE HA TE3W HAXOAMINA O0baye couu
nebemuna cpegao 90 m (Raynov et al., 1997). Us-
OpoeHuTe Mo-Tope JIaTepalHd U3BMEHEeHHS Ha ebe-
JINHATA, pa3MEpUTe Ha MEM30BH KbCOBE M Ip. HE
CBIIIECTBYBAT OKOJIO MPENOoIaraeMusi OT HUTUPa-
HUTE aBTOPH BYJIKAHCKU LIEHTHP.

B xakBa oOCTaHOBKa ce € pasmoJiarajl mpemno-
JlaraeMUST BYJIKAHCKU [EHTHP W B KaKBa ca ce OT-
JIOXKWJIM TUpOKIacTUYHUTE noTonu ? Hanuuuero Ha
MecTa Ha KOpajoBu pudoBe B OCHOBATA HA CBHUTA-
Ta (Hamp. npu c. [Ipgapum), KaKTO U MHUKpOOpra-
HU3MOBH OCTAHKHM B CAMHTE IMUPOKJIACTUTH, HAJIH-
Yye Ha BYJIKAHOMUKTOBHU ISACHYHUIIM U TPABEIUTH
MEXy AITHUIMOPUTHUTE TOKA3BaT OTJIaraHe B IJIUT-
KoMopcka cpema. CaMo 1o CKIIOHOBETE HA W3UTra-
IIUTE CE TOraBa MPUAOOHCKM JIATUTOBU BYJIKAHU
(xaTto be3nuBeH U Jap.) BEPOSTHO MUPOKIACTUTUTE
ca ce OTIarajiv Ha CyIa, 3a KOETO FOBOPSAT OBBIJIE-
HUTE KbCOBE, HAMEPEHU B ONMMCBAHUTE IMUPOKJIAC-
THUTH, OTJIOXEHH IO TEXHUTE CKIIOHOBE.

B enun maxek yuacTsk (2 x 1 km) 3anman-rorosa-
MaJHO OT MPEIIOoJIaraeMusl BYJIKAaHCKU IEHTBD (3a-
naaHo oT c. CkajHa miaBa) B MOCOKAa KbM YCTUETO
Ha p. BopoBuiia UrHUMOpUTHTE Ha TAYKa 5 UMaT
MHOTO HEPaBHO TOPHHUIIIE, 3a'IHEHO OT eMUKJIAC-
TUTHUTE Ha mavka 6 (¢ur. 3). Moxe ga ce mpenmnoso-
KU, Y€ Te3W HEPaBHOCTH ca 00pa3yBaHH OT Jaedop-
MalusTa Ha ILUTETHUS, HACUTEH C MEM30BU KBHCOBE
OUPOKJIACTUYECH MMOTOK IPU HETOBOTO IBHXKEHUE.
HuckoeHepruitHUAT OTOK, Cpelaiky nperpasaa (B
ManeHus Cayvai najeoOpersT ¢ KopajaoBuTe pudo-
BE OKOJIO Hero — (ur. 5 u 6) He € MOT'BJI J1a 5 Mpe-
MUHE, a HETOBaTa rOpHa IMOBBPXHOCT ce € nedop-
mupaja ¢ odOpasyBaHe Ha I'bHKONOJOOHH ,,pUIOBE

¥ JOJIMHU, IEPIECHAUKYJISIPHO HAa TOCOKATA HA IBU-
xenue (Walker et al., 1995). Ha ¢ur. 3 ce Buxaar
MOJIETHAJIUTE I'bHKOBH (DOPMHU.

Apean na pasznpocmpanenue. CbIIeCTBYBAIUSIT
OKOJIO IPEAIoJIaraeMusl BYJIKAHCKH IEHTHP HaJIeo-
peJied, BEpOSITHO € ,,HalpaBJIsBaj" pa3npocTpaHe-
HHAETO Ha MUPOKJACTUYHUTE MOTONHM IJIABHO B W3-
touHa nocoka (Yanev, 1995; Yanev et al., 2006). Ha
3amaj ce € M3auraj NpuabOHCKUAT JIATUTOB BYJI-
kaH be3quBeH, a Ha ceBep — CBHIINO TPUAOOHCKUTE
JIATUTOBH BYJIKAHU OT FOXKHATa mepudepus Ha bo-
poBumkata kannepa. [lo TexHuTe CKIOHOBE Kuce-
JaTa Tepa e Omta epoavpaHa U cera TaM CKaJIuTe
Ha JIbxaoBHMINIKATA cBUTA U3kiIuHBaT. Ha cesepo-
U3TOK, MO CKJIOHOBETE Ha MPUAOOHCKHUS JIATUTOB
ByJiKaH Beju miacT ca ce OTIOXKIIA CaMO CIIOECTH
typum (fallout tuffs). Ome mo-ceBepHO eAUHUYHM
IJIACTOBE OT TY(PU Ce MPOCIIOSBAT C IPyOOTEPUTEH-
HUTE CEIMMEHTH Ha AHresBoiBoackaTa cButa (bo-
STHOB ¥ J1Ip., 1995) mim ¢ BapoBuiy — B rp. XacKoBO
(AtanacoB u np., 1969). Ha ror mupoxIacTUIHUTE
MOTOIM (BEPOSITHO MOPAaM HUCKATA UM E€HEPTHS)
ca Omwnmm cupern ot Kepmxanmiickus mpar (SIaes,
1990), m3rpanen oT kpaitbpexuu KopajaoBu pudoBe
(¢ur. 5 u 6). OTBBI TO3W Mpar ca CEAUMEHTUPAIH
caMo BB3aymHOoOTIOKeHU Tydu (fallout tuffs), pe-
nyBau ce ¢ Baposuiu (Topanos, 1960). Takbs par
€ CBIIECTBYBAJ U CEBEPHO OT C. JJOJTHO YepKOBUIIIE
(XacKOBCKO), KBIETO CBHINO ce HabOIrodaBa Kpau-
OpekeH KopayioB pud, KOUTO BEPOSITHO € CIIPSLT pas-
MPOCTPAHEHUETO HA MUPOKJIACTUYHUTE MTOTOIH.

ITo chuiecTByBaluTe paskpuTus HA JBXKIOB-
HUIIKaTa CBUTA MOXeE JIa CE IPEANOJIOXH, Y& TUPO-
KJIACTUYHUTE MOTOUM Ca JOCTUTHATIU najedye Ha
HU3TOK — U3TOYHO OT MaJIPKapOBCKHUS JIATUTOB BY.JI-
kKaH (ITOJ] HEro B COHJAXHU C€ YCTAHOBIBAT CBINUS
THII TUPOKJIACTUTH), a Ha or — 10 Kpymosrpan,
T.€. Ha pa3crosaue 60 km ot nmpenmosiaraemus ByJi-
KaHCKH IICHTHD. ToBa € 3HAYUTETHO MO-MaJKO OT
IBJDKAHATA HA ChbBPEMEHHUTE MUPOKJIACTUYHH I10-
tou — A0 150 km (Fisher, Schminke, 1984).

baazooapnocmu: Tepennute u nerporpadcku
M3CJIeBaHMs HAa pailoHa Ha XoJocTparoTuna (¢ur.
1) ca 3amounatu B pamMkuTe Ha moroBop Ne 16132
kbM HUC Ha Codwmiickus yauBepcuteT (1981-1985)
»3COJINTOBY W MUPOKJIACTUYHU CKAJIM CEBEPHO OT
p.- Apa Mexnay cenata XamkueBnu, borpos no,
CBobonmuoBO 1 rp. Kppmxamu“ (ppkoBOAUTEN
npod. b. AnexcrueB) U NPOIBIKEHH MO JIOTOBOP
Ne 86-LICT-079 (1986-1988) ,,XapakTepucTruka Ha
KHACEJIUsI MarMaTu3bM Ha BOpOBHUINKOTO MOHMXKE-
HUE“ C HAYYHO-TIPON3BOACTBEHO MpeaNpusiTUE ,, [ eo-
peamet” Ha CO ,,Penxu metaau® (IupexTOp CT.H.C.
n-p U. BoxkoB). ABTOpBT UM H3Ka3Ba CBOsTa Ona-
rOJapHOCT 3a IPeJOCTaBeHaTa Bb3MOXKHOCT 3a IPO-
BEXIaHE Ha TOPHUTE M3CJICABaHMUs, KAKTO U HA H.C.
A. XejeB OT TOPHOTO MPEANPUITHE 33 TOMOIITA
NpU TEPEHHUTE U3cieaBaHus, Ha H.c. A-p P. UBano-
Ba (Teomormueckn nactutyt npu BAH) u K. Slues
32 KOMIIOTBPHOTO U3paboTBaHe HA GUTrypuTe.
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