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PE3IOME

AKpeLMOoHHN nanunnesm Tydm Osixa yCTaHOBEHW B YETMPW HaxOAWlLa CPed ManeoreHckUTe [auuT-profaumutoBn Tydn oT MecTeHckus rpabeH. AkpeuuoHHuTe
nanunu ca cbe cpeponaHa opma u pasmepy ot 3 Ao 12 mm, 13rpageHn ca OT ByNKaHOKNACTUYHM MaTepuani, NpeauMHO OT ByNKaHCKO CTbkMo. flanunute umar
A0po v obBuMBKa. fApaTa ca nenenHu, MbPBUYHO LIEHTPUPAHM CbC CIIOXEH CTPOEX M KaMeHHW. [JnameTbpbT Ha SAPOTO € BUHArW Mo-rofsM OT MONoBMHATa Ha
obwwsa anametsp. O6BKBKaTa CE CLCTOM OT (PMHA Nenen 1 UMa 30HarneH CTPoeX. AKPeLVOoHHUTE nanunneBu Tycu 1 acouumpalLmTe ¢ Tax Tydu ca Gopmupaqu B
cybaepanHu ycrnosus npu BYMKaHCKW epynLun. Te acoLumpart C OTAIOXEHUS OT MMPOKNACcTUYHM NOTOLM, MMPOKNACTUYHK TypBYNeHTHN NoToLM v nensnonaau.

BbBEOEHWE

lManeoreHckUTe BYNKAHCKM W BYNKAHOTEHHO-CEOMMEHTHN
CKanmn umaT XapakTepHO passuTne B MecTeHckus rpabeH u
CbCTaBnsBaT npeobnapasallata YacT OT CKanuTe Ha
MecTeHckaTa  CEAMMEHTHO-BYNKaHOreHHa rpyna  (Baues,
1978). Hait-Lumpoko u ¢ MakcumanHa gebenuHa Te ca passuti
B ropHaTa 4act Ha bpesHuwkata n KyneHckata ceutu (Baues,
1978). Tlo nNeTpOrKKM CbCTAaB BYNKAHUTWTE Ca gauuT-
prnogaumuToBa cepus (Baues, Hegankosa, 1984). Tycute ca
LUMPOKO Pa3BUTM W Cped TAX Ca YCTaHOBEHW W aKPELMOHHM
nanunuesm Tycu (Baues, 1979).

LlenTta Ha HacTosiwata pabota e fa ce HanpaBu xapakTe-
pUCTWKA Ha aKkpeLuoHHWTe nanunnesu Tydu. AKpPeLMOHHUTE
NanuMeBn U NU3oNUTOBM Tyhu — TE3N MHTEPECHU CKann B
Obnrapckata nuTepatypa ca xapakTepuaupaHu B MHOTO Marko
paboty (FHes, 1965).

B MecTeHckus rpabeH npu Hawute uacnegpanus (Baues,
1979) 6sxa yCTaHOBEHW YETUPW HaxXOAWULA HA aKPELMOHHM
nanunuesm Tycu: 1) B JonuHata Ha p. [oCTyHcka, torosanagHo
ot ¢. [ocTyH, 2) B MecTHocTTa Moruna, ceBepou3To4HO OT C.
BykoBo, 3) B gonuHaTa Ha p. Tydua, 3anagHo ot ¢. baHnyaH,
4) npu c. OcnkoBo.

MogobHWTe Ha rpaxoBM 3bpHa No copma U pasmepw
cteponaH 0BpasyBaHus B NenenHuTe HaTpynBaHus u Ty,
Ca HapuyaHu pasfM4HO: KanHu Tomyuuw, TycpoBM TOMHMUW,
BYNKaHCKW rpad, aKpeLMOHHW Nanunu, BYNKAHCKW MN30MuUTH,
nenenHu nanunu, nenened rpag W fAp. 3HauuTenHo
pasnpocTpaHeHne € npugobuno Has3BaHWETO aKpPELMOHHU
nanunu (AlN). AkpeunorHu nanunuesm Tycm (AJ1T) ce Hapuyat
nutugnumMpannte 3bpHa ot AJl wnn neneneH rpag u
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nafHanata 3aefiHo C TsAX BYNKAHCKA Nenen, KOATO UM CIyXu
KaTo OCHOBHa Maca.
MAKPOCKOMCKO OMCAHME HA AKPELINOHHUTE
nANUNn

B yetupute Haxoguwa oT gonuHata Ha p. Mecta AJIT ca
NPeACTaBeHN B acoumaums ¢ NenenHu U nanunmesn Tyu u
edyamBy, KOUTO ca puopaumuToBu U aauutosn (Baues,1979;
Baues, HepsnkoBa, 1984). lNaketute oT Tydu, Cbabpxaliy
cnoese ot AT umat pebenuHa ot 0.6 go 2-8 m. All ce
yCTaHOBsBaT B Hsakonmko cnos (2-20 cm), KouTo WMmart
OTPaHWYEHO MMM  HEM3SACHEHO MMOWHO Pa3NPOCTPAHEHME.
OtgenHute cnoeBe OT TakuBa Tyu Ce pasnmyasat Mo
KONMMYECTBOTO M HacuTeHocTTa Ha AJl, a nocnegHute ca
OTHOCUTENTHO OrpaHMYEeHM MO OTHOLUEHWE Ha TeXHWTe
pasmepu. [onycka ce, Ye WM3MEHEHUATa Ha OpWUrMHaNHUTE
cepn B cnnecHatM cdepoumm M EnUNCOMaM  upes
YNMbTHABAHE MMa 3a pesynTaT CKbCABAHE Ha Markute ocu,
obaye He 3acsra ronemuTe ocu, Nopaam KOeTo Te ca MspkaTa
33 MbpBUYHUTE pas3Mepy Ha cdepuTe, MPUETM OT BCUMKM
n3cnegosatens. AKyMynaTUBHUTE KPUBW Ha Hal-ronemus
pvametsbp Ha AJl, KOWTO Ce BUXAa B paspes, ca JajeHu Ha
cur. 1. MoeeyeTo nanunu ca ¢ guameTbp OT 3 A0 8 mm.
MeganaHata Ha Han-ronemMnst GUameTbp OT HAXOAWULLETO MpU C.
BaHuuaH e 3,9 mm, a npu c. Bykoo — 4,2 mm, npu . FOCTYH —
4,3 mm u npu ¢. OcukoBo — 4,1 mm. Hait-ronemute pasmepu
Ha Al B u3yyeHuTe Haxoguwa pocturat o 12 mm, a B
eouHuyHM cnydam go 20 mm. lMoseyeTo OT nybnmkyBaHUTe
AaHHW 3a pasmepuTe Ha All OT pasnuyHM HaxoauLya Ha Tydm ¢
pasnnyHa Bb3pacT (0T BeHACKa [0 NneicToueHcka), ca
npubnmauTenHo cbc cxogHn pasmepu: Lacroix (1904) ot
epynuusaTa Ha lNene ot 2-3 go 5-7 mm; Richards and Bryan
(1927) B Tychm ot AeTcTpanusi 6-9 mm; Moore and Peck (1962)
B TpuwHageceT Haxoguwa ot CALWl ot 2 go 10 mm,
makcumanHa go 20 mm; Manees (1964) B 3akapnatveTo oT 3



po 15 mm; Kotoea (1965) B ocem Haxoguwa B W3toueH
KasaxctaH ot 2 go 14 mm; Kopotaesa 1 MenbHukos (1968) 1
l'oBoposa (1975) oT Haxoguwwa B Ypan ot 2-3 go 12 mm;
LLlepbakoBa (1972) ot [lpubanxawmeto oT 5 go 11 mm,
Makcumantm 13-20 mm; Axes (1965) B Uckbpckus nporom ot
2 1o 9 mm, u gpyru.
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Queypa 1. KymynamugHU Kpusu Ha 2011emusim
OuamambpHa akpeyuoHHUMe f1anusu, 8UOUM 8 pPa3pes,
nepneHAUKYNSIPEH Ha croecmocmma

AJl oT HaxoguLaTa B fJonuHaTa Ha p. Mecta nmat ¢opmata
Ha cnnecHaTM cdepouaW, TNNOCkMW B paBHMHATa Ha
HacrnoseaHe (S;). OTHOLWEHNETO Ha ronsmaTa KbM MarkuTe
ocM B paspesuTe, MPENEHAMKYNAPHU Ha HAcMosBaHeTo, e
namepeHo B 10 3bpHa BbB BCAKO Haxoguwe. CpegHute OT
Tesn OTHOWEHWS B Haxoguwara ca: [ocTyH — 1,41; bykoso —
1,43, BaHnyaH — 1,38 n Ocukoso — 1,39.

All oT Tesn Haxoguwa CbabpxaT £Opo (CbpueBuHa) U
obBuBka (4epynka). B 3aBMCMMOCT OT CbCTaBa Ha S4pPOTO
cpef TAX Ca pasrpaHuyeHu Tpu Tuna: a) nanunu ¢ nenenHo
A0po; 6) nanumM ¢ MbPBUYHO LIEHTPUPAHO CNOXHO A4PO; B)
nanunu ¢ KaMmeHHo (MbpBMYHO TBBPAO) S4po - Tabn. | - 1-13.

Mpeobnagasawo passute umat AJl ¢ nenenHo sApo.
TakuBa sipa ca M3rpageHu OT ByfKaHcka nenen, KosTo e no-
e[lpO3bPHECTa OT nepudepHaTa 0bBKBKa, @ Pa3noNOXEHNETO
Ha nenenHuTe YactTuum B Tax e 6esnopsabyHo. OBrUkHOBEHO B
LeHTbpa $4pOTO € M3rpageHo OT Mno-edpu 3bpHa M ce
Habnogaea usgpebHsBaHe OTBLTPE HaBbH. loBeyeTo sapa
Ha AJl ca cbC cdepuyHa opma, Hskou ca cnabo yabImkeHu
unu cnabo cnnecHatn n umat cepougHa dopma. Pegkm ca
cnyyawTe, Korato sgpata MMar no-crioxHa cgopma, obycro-
BEHa OT CrenBaHeTO Ha [ABe fapa, KOWTO B MOCNeacTBHe ca
MOKPUTU OT HSKOMKO TbHKM CMOsA. [MameTbpbT Ha S4poTO
0BWKHOBEHO € MO-TONAM OT NOJIOBMHATA Ha 0bLLMs AuaMeTbp
Ha nanunuTe.
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CeoeobpasHa pasHoBMOHOCT Ha sigpata Ha AJl ca Tesm,
KOUTO MMaT MbpBUYHO 060COOEH LIEHTBP W CIOXKEH CTPOEX.
MbpBMYHUTE LIEHTPOBE, OKOMO KOWTO ca Ounu obpasyBaHu
TakuBa nanuvnu, B edHW Cny4an ca npeactaBeHn OT Marlku
AKPELMOHHM NanuiM WM oT napyeTa OT TsX, @ B Apyru OT
NncamM1TOBM BYNKaHOKNACTUYHU 3bPHA.

B nbpeus cnyyail B LEHTbpa Ha nanunueBuTe sigpa ca
npeactaseHn mManku AJl ¢ anametsp e 1-3 mm. Ta3u Mmanka
BbTpeLlHa All e 3a0bukoneHa oT BynkaHcka nenen npeaumHo
C aneBpuUTOBM pa3Mepu Ha 3bpHaTa. Tasn HeroBa BbHLUHA
00BMBKa B [16/ACTBUTENHOCT NPeACTaBNsABA BbHILHATA 4acT OT
SPOTO Ha ronsMata nanuna u gebenuHarta W e no-ronsma
WNW paBHa OT AMaMmeTbpa Ha BbTpellHaTa nanuna. Takuea
CMOXHW sipa OT CBOSI CTpaHa ca 3a0buKoMeHM OT BbHLUHA
00BMUBKa, KOSITO € HaMbMHO efHaKBa C BbHLUHATa 00BKBKA Ha
BCUYKM ocTaHanu AJl.

BbB BTOpPMA Ccrnyyanm B LeHTbpa Ha sgpoto Ha All ca
NpeLCTaBEHN BYNKAHOKNACTUYHM 3bpHa uni napyeta ot All.
Mbpaute umat guametsp 0,25-0,5 mm , kato ca 3HaunTenHo
Mo-eJPO3bPHECTU OT 3bpHaTa, uarpaxgawm sgpoto. Korato
CKanHOTO KbCYe € MO-Mamko W € MIOCKO-YOBIDKEHO Wu
HenpaBUITHO, TO € YaCTU4HO 3a0BMKOMEHO OT BYNKaHCKa nenen
C aneBpuWTOBW pasMepW, 3aedHO C KosTO obpasysar
cheponaHo no ¢ropma sgpo. lMenenTa oT A4pOTO B TakuBa
cnyyYan € B OTHOCUTENHO Mamnko KONMWYECTBO M e pasnpe-
[eneHa HepaBHOMepHo. [lebenuHata 11 e Han-ronsma Hag
nnockTe M cnabo M3MbKHaNM CTeHU W e Hail-mManka Hag
OCTPUTE U3MbKHANM HaBbH pbboBe Ha KbcueTata. Popmara,
pasMepbT U NETPOrpadickUAT CLCTAB Ha KbeyeTara, CryxeLum
kato sgpa Ha Hakou AJl, ca CxogHM C Tesn Ha
BYNKaHOKNacTuTe OT OCHOBHata Maca Ha AJlT wn ot
acouumpalLuTe ¢ TaX Tycu.

fppata Ha manko AJl ca npefcTaBenmn OT KbcyeTa OT pyru
HaTpoOLleHX TakuBa. TO3W TUM KbCYeTa Ca YObIDKEHU W B
OYepTaHMsiTa MM Ce pasno3HaBaT 4acTW OT BbHLIHATA
cepyHa MOBBLPXHOCT HA Nanunu M HepasHu, pbbecTn
yJacTbuy, Hocely 6enesn Ha pastpowasaHe. OcBeH ToBa B
TAX Ca 3anas’eHu EeNleMEHTW OT KOHLEHTPUYHWSI CTPOEX Ha
obBuBKkaTa. Tean faHHM ybemuTenHo roBopsT 3a TOBa, ue
opmupaHeTo Ha AJl € UMano AuHaMUYeH XapakTep, kaTo
pasTPOLLaBaHETO Ha TakvBa € CTaBano He camo Mpu NagaHeTo
Ha 3emsiTa, HO M eHOBPEMEHHO C TAXHOTO obpasysaHe. Hait-
BEPOSITHO B TypOONEHTeH nupoknacTuieH obnak. Cuynenn All
Ca CMECEHW C HEeCYyneHu TakMBa BbB BCWYKM Haxogwwa —
Tabnumua | - 14-16.

OTHOCUTENHO NO-MarnKko e konu4ecTBoTo Ha AJl, sgpata Ha
KOMTO ca Gunu MbpBUYHO TBHLPAM — KaMeHHW. TakvBa siapa ca
NPeLcTaBeHn OT KbCyeTa OT BYNKAHCKM CKanu (puogauuT,
[auuT), BYNKAHCKO CTBKIO MIM OT KPUCTanM Ha KeapL unn/n
(bennmnam c wm 6es npunenkn OT BYNKAHCKO CTbKIO.
KbcueTata ca NnocKOygbimKEHWM WNMKM HenmpaBuiHM, cnabo
3a00neHn unu pwubectn, ¢ pasmepu oT 2 o 8 mm, HO ca
YCTAHOBEHW TakMBa C pasmepu ot 20 mm. B egHu cnyyam
S4POTO € M3LANO KaMEHHO W e MOKPUTO OT 00BMBKA OT hMHa
nenen WM MmMa HesHauuTeNHa npunenka OT nenen npu
NMOCK1TE 1 BOTLOHATY CTEHM.



Appoto Ha AJl e 3a00MKONEHO OT eauH MM HAKOMKO (PUHK
KOHLIEHTPUYHU Cr0si, U3rpafieHn OT OTHOCUTENHO No-(huHa —
nenuTHa, BynkaHcka nenen. [paHuuata Mexagy Sapoto W
obBuBKaTa e NpexofHa u cHa, HO He e psska. B 3asucumoct
OT pasnuyHUTE CLOTHOLIEHUS MeXOy OMaMeTbpa Ha 3bpHaTa
n pebenuHata Ha oOBMBKaTa UM HeMHWs CTpoeX ca
pasrpaHuyenn: a) All cbC CnoxHa KOHUEHTpuYHa 0bBuBKa; 0)
All ¢ noBbpXHOCTHA 00BMBKa — Tabnmua I.

3a nanunuTe CbC CrOXHa KOHUEHTpUYHA 0OBMBKa €
XapakTepHo, Ye 0OBMBKATa Ce CbCTOM OT HSKOMKO CDUHM
cnoese (croiveta), a pasMepbT Ha SAPOTO HE € ronsm B
CpaBHeHue ¢ usnaTa nanuna. Croesete oT oOBMBKaTa ca
MPEAVMHO THHKW, HEXHW, YYNIMBM W NPOABbIKABAT MITbTHO
oKoro sapoTo. Makpockoncku Te ce pa3nuyasart no LBSAT W No
pa3smepa Ha 3bpHaTa, KOUTO v u3rpaxgart. B Hakou nanunm ce
YCTaHOBSIBA, Y€ HSKOM OT CIIOEBETE € MOAYEPTAHO MO-ThHBLK B
e[Ha TOYKa B CpaBHEHWE C Apyra, a Apyrv U W3kuHsABaT. B
nocnegHnst cnyyair morat ga ObgaTr nokput OT  Jpyr
npoab/ikasaly, cnom u obpasyBaT C€BOeOOpasHO “brmoBoO
Hecbrnacve”. XapakTepHo € U3TbHABAHETO Ha HSKOW CIOEBe M1
Ha oOBMBKAaTa B UANO Haj M3MbKHAMM HaBbH pbOOBE.
[lebennHata Ha cnoeBeTe M Ha OOBMBKAaTa Ha CUIHO
cnnecHatute All e no-ronama B kpaiwara um. Cnopeg Moor
and Peck (1962) ToBa e BeposTHO Mmocneguua OT CamoTo
CnrecBaHe Ha 3bpHaTa 1 He e MbpBIUYHA XapakTepHa YepTa. B
nofkpena Ha ToBa CXBallaHe MOXe [a Ce NOCOYM U OrbBaHe U
paskbCBaHe Ha yacT oT obBuBKaTa — Tabnuua |.

Nanunute ¢ NOBLPXHOCTHA OOBMBKA Ce XapakTepuaupar ¢
TOBa, Y€ pPa3MepbT Ha SOpPOTO 3HAUMTENHO NpeBMLLIAaBa
pebenuHata Ha kopata. [llocnegHaTta e uarpafgeHa OOWK-
HOBEHO OT efuH W NO-PSAKO OT ABA-TPU KOHLEHTPUYHK CIIOS.
[ebennHata Ha obBMBKaTa He e ronsMa — o1 0,2 00 2 mmu e
HeeHaKBa B Pa3fM4HN TOYKW Ha nanunuTe.

BoHwHaTta noBbpxHOCT Ha All e ugeanHa. B Hsakon cnydam
TA € YCMOXHEeHa OT BAbOHATMHW M W3MbKHamW pbbyeTa,
nomny4eHn B pesynTaT Ha OTYynBaHe Ha YacT OT obeuBKaTa. B
Apyrn cnyvau Kopata e AedopmupaHa npu LONMpaHeTo C
OTHOCUTENHO NO-eAPU KPUCTAMHU UMW NIUTOKNACTUYHU KbCYeTa
OT OCHOBHaTa Maca, v ¢ apyru nanunu. Hakom AJl He ca
3aobneHn fobpe M umaT MpUBMOHO HabpbykaHa BBHLUHA
NOBBPXHOCT. Hal-4eCTo B HaxoauLLaTa ToBa ca Manku nanunu
C TbHKa MOBBLPXHOCTHA 0OBMWBKA, KOSTO B OTAENHM MecTa €
nnocka, nexko BanbbHaTa Wnn orbHata. [bHKUTE ca pasBuTK
no ctpaHute Ha cnencHatute All, KOMTO MbpBOHAYarnHo ca
OunM  NepneHanKyNsApHU WAW MOYTW NEPREHaUKYNSPHA Ha
HannactsBaHeTo. OrbBaHe Ha obBMBKaTa Ce YCTaHOBABA W B
HSIKOW CYYMEHW Nanunu, Kato ce npuema, Ye TakuBa MbHKM ca
obpasyBaHu, KOraTo Te3n MO-Manko KOMMETEHTHW 3bpHa C
TbHKa 00BMBKA Ca Ce yapsAnM B 3eMsTa MnM B nanunu oT
NUPOKNacTUYHUS obnak.

Hatpowenute AJl uaBaT 3egHO CbC 30paBuM W ca
HepaBHOMepHO peanpegeneHu. OTHOLEHMETO Ha CHyneHuTe
KbM 30paBuTe TakuBa e pasrnuyHoO 3a efuH unu apyr obpased.
Hait-ronsiMo Konn4ecTBO HaTPOLLEHW NanuUM UMa B CMOEBETE,
B KOMTO npeobnafaBallo pa3BMTME MMAT 3bpHa C TbHKa
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MOBLPXHOCTHA OOBMBKA W OCHOBHaTa Maca Ha Tygute €
OTHOCUTENHO No-eApo3bpHecTa. ToBa AaBa OCHOBaHWE fa ce
NpeanonoxXu, Ye obLLo Tean Matepuanm ca 6unu OTNOXEHN of
peicTBMeTO  Ha  no-byeH  TpaHCMopTMpaly  areHT.
HaTtpowasaHeTo Ha nanunuTe € NpPOsiBEHO MO pasnuyeH
HauuH. Hskou ca 3aryburm efgHa CTpaHa wWnu Kpain, Apyru
NpeacTaBnaBaT KbCye OT nanuna CbC 3ana3eHn 4actu oT
S0pOoTO M 06BUBKaTa, @ TPETW NpeLCcTaBnABaT KbCye OT KopaTta
nnu sgpoto. Kbcuyetata OT kopata ca MAOCKW, MOCKO-
YOBIDKEHU UMM HENpaBUIHW 1 Ca Pa3nonoXeHn ¢ nrockata
CTpaHa napanenHo unn ca cnabo HaknoHeHW KbM MOBBPX-
HWHaTa Ha HannactsBaHe. [lapyeHuata OT SAPOTO MHOrO
TPYLHO Ce pasrpaHuyaBaT OT OCHOBHAaTa Maca.

MWKPOCKOTICKO OMUCAHME HA AKPELIMOHHUTE
nANUN

Benukn cnoese AT B pasrmexgaHute Haxoguwa ca
CBbP3aHW MO BBHLUEH BWA, B CTPYKTYPHO OTHOLLEHWE M MO
CbCTaB C acouumpaliute C TAX MenefHu W nanunneso-
nenenHn Tycou. AJl OT BCUYKM HAXOAMLLA, KaKTO Ce BUXAA MOA
MWKPOCKOMN, Ca TBbpAEe CXOOHM MO CbCTaB, CTPyKTypa U
cTpoex. Te M OCHOBHAaTa Maca Ca W3rpageHn OT ByrkaHcka
nenen, T.e. OT KNACTU4HU (parMeHTH OT BYNKAHCKO CTHKIO,
nnarvoknas (Onuroknas 1 aHgeswH), HaTpueBO-Kanues
cengwnar, keapu, OMoTUT U ckanHu dparmentu. AT u
acouumpalyuTe ¢ Tex nenenHu 1 nanunuesu Tydw, 1 naeu ca
kucenn — paumMToBu M puopauutou (Baues, Hepsnkosa,
1984).

THMHO OLBETEHW XeKCaroHanHu nnovku u apebHu 3bpHa ot
xematut ¢ pasmep okono 0.001 mm B AguameTbp ca B
n306unne B HaN-BLHLUHMTE CrIOEBE Ha 3bpHaTa OT nenenex
rpag, HO Ca MpeLCTaBeHW Chbl0 W B aneBponenuToBaTta
ocHoBHa Maca. [locneaHata OT HAKOM CMOEBE OT HaXOAULLETO
npu c. TOCTyH e no-3HaunTenHo HaboraTteHa C TakbB pyAeH
npax n Tam AT MmaT po3oB JO BMONIETOBO-YEPBEH LIBAT,
KaTO HaCWTEHW BMONETOBO-YEPBEHM Ca BBHLIHWTE CIIOEBE Ha
AJl, a CbLO M MHATa OCHOBHA Maca. XeMaTuT, a BEpOSITHO W
TUnc, ca Bunm MbPBUYHUAT LMEHT Ha AJl. TUNC e yCTaHOBEH B
cbBpemeHHn AJl n Ty (Tomita et al., 1985).

AyTVIFeHHVITe MUHEpann ca npeactaBeHn OT onar, rMUHECTH
MuUHepan — MOHTMOPWUNOHUT K Xnapocnioaa, 1 3e0nnTn.

Bynkatckata nenen ot All B u3yyeHute obpasuyn no peamepy
Bapupa OT MHOro (uHa nenen Ao pasmepa Ha embp MAchbK (0T
0.001 go 1 mm). Pa3mepute Ha nenenHuTe 3bpHa Hamansear
ACHO OT LEeHTbpa KbM BbBHLIHATA o0BMBKa Ha nanunute W
nocnesH1Te UMaT XapakTepeH rpafalMoHeH 30HamneH CTPOEX.
O6WKHOBEHO BCSKa Nanuna ce CbCTOM OT OTHOCUTENHO
XOMOreHHo 0e3 fcHa TekcTypa $4po, 06BMTO OT  OUHM
KOHLEHTPUYHM croeBe. FAgpata ca W3rpafeHu OT no-egpu
KbCYeTa W 3bpHa, KOWTO MO pasmepu, CbCTaB W CTPOEX ca
CXOQHM C Te3n OT OCHOBHaTa Maca, kosTo obrpbwa All. B
[EACTBUTENHOCT TaM, KbETO OCHOBHaTa Maca M S4poTo Ha
HAIKOS! CYyMeHa nanuna ca B KOHTaKT, BETe MOYTW He MoraT aa
Ce pa3nuyarT, BbMpeku Ye Hakou crabu pasnuums B pasmepuTte
Ha 3bpHaTa M LBeTa MapkupaT rpaHuuata. VamepBanusta



nokaseaT, Ye B sigpaTa NUTOKMNACTUYHUAT MaTepuan e B no-
Marnko KONMMYECTBO, HO B  HSAKOM CRy4Yaum  eduHWNYHM
€[lpONCcamMmUTOBK 3bpHA CbCTABMSBAT OCHOBHATA YacT OT TsX.
lonama yact ot nenenTta € PMHOIbPHECTA W AnNEBPUTOBUTE

TABILA |

3bpHa Ca C 0COBEHO Pa3npocTpaHeHue. 3bpPHOMETPUYHUST
CbCTaB Ha CMOEBETE, HEMOCPEACTBEHO Orpaxpally sApoTo,
Bapupa ot 0.01 go 0.005 mm.



Tabnuua |

1 — AkpeLoHHa nlanuna ¢ aebena BbHWHA 06BMBKA W AP0 OT BynkaHcka nenen (aameTbpbT Ha All oT dotorpadmumte 1-16 e 7-

12 mm).

2 - AkpeloHHa nanurna ¢ febena BbHIIHa 00BMBKa C 30HaNeH CTPOEX; NO-ThbMHUTE CIOEBe Ca C No-(hvHHa rpafaLys.
3 - AkpeLMoHHa Nanuria ¢ TbHKa BbHLWHA 0OBMBKA 1 PO OT BYrkaHcKa nenen.
4 - AkpeLMOHHa nanura ¢ TbHKa BbHLUHA 06BMBKa M MEMENHO SAPO C HesiCHa MpeanoYMTaHa OPUEHTUPOBKA Ha 3bpHaTa B HAKOM

cnoese

51 6 — [ledhopmupaHa, cnnecHaTa akpeLmoHHa nanuna ¢ orbHaTa 00BMBKa.

7-11 — AKpeumoHHa flanuna ¢ LeHTPUpaHo nenenHo SAP0 OT KaCcTUYHO 3bpHO OT (7) BYNKAHCKO CTHKNO, (8, 9) BynkaHcka ckana,
(10) napye ot obBMBKaTa Ha NO-CTapa akpeLmMoHHa nanuna, (11) oT Manka akpeuroHHa anuna.

12 1 13 - AkpeumoHHa nanuna ¢ MbPBUYHO KNACTUYHO, KAMEHHO AAPO.

14 — AKpeuMOHHeH nanunmueB Ty CbC NapyeTa OT akpPeLMOHHW flanunu, a B AorHaTa yact cnabo fedopMupaHit akpeLmMoHHM

nanunu, Haxoguule MoctyH (Mawab 1 cm).

15 - AKPELIMOHHEH NanunmeB Ty 1 YacT OT HESCHO COECT €APO0-CPEAHO3bPHECT Ty B OCHOBATA, HaxoamLue [OCTyH.

16 - AKpeLMOHHeH nanunues Ty, Haxoauile baHuuaH.

fAnpoto Ha Bcuuku All e 06BUTO OT €AUH O NeT M noBeye
(uHM cnoese, unsTo aebenuta sapupa ot 0.02 go 0.8 mm.

lMenenHuTe 3bpHa OT 0bBMBKaTa UMaT pasMepu NpeauMHO
ot 0.05 go 0.6 mm, KaTo pasmepbT UM NPOrPECUMBHO HaMa-
NsiBa KbM BBbHLUHUTE CrIOEBE, KOUTO Ca Hal-(puHO3bpHECTU. B
Hal-BLHIUHUTE CMOEBe Ce Cbabpka W No-MH MaTepuan,
KOWTO He MOXe Aa 6bie pasnuyeH nog MUKPOCKON.

O6ukHOBEHO OTAENHMTE TbHKM CnoeBe Hanopobssat
rpafalmoHHu CNoeBe B eHa CeAMMEHTHa nocneaoBaTenHoCT.
paHuuMTE Ha CroeBeTe Ca ACHW W OBUKHOBEHO MOCNeaHUTE
3anoyeat C Mo-eApo3bpHECT MaTtepuasn, KOWTO MOCTENEHHO
n3gpebHsBa M npemuHasa B MO-GMH MaTepuan, KOWTO
OBMKHOBEHO € W MO-TbMHO OLBETeH. [opHaTa rpaHuua Ha
CrioeBeTe Ce Mapkupa OT BHe3anHo npekbceaHe ¢ 6asanHata
no-e4pO3bpHECTa YacT Ha credpawms cnoi. Taka obwoTo
HamansBaHeTo Ha 3bPHOMETPUYHMS CbCTaB OTBBLTPE HABBLH Ce
npekbeBa OT Nneku npoMeHu. 3a All e xapakTepHo, Ye 3aefHo ¢
BapuaLunTe B 3bPHOMETPUYHMS CbCTAB Ha MaTepuana oOT
CrnoeBeTe, Bapupa W CbAbPKAHMETO Ha MaMyHUTE MUHEpanu
W Mpeam BCUYKO TOBA Ha PydeH npax (XemaTtuT), KOeTo B LAro
BOZV [0 NOMyYaBaHe Ha NeKM KOHLEHTPUYHO OLIBETEHU MOSICH.

B obeuBkata Ha AJl nnockute M YObIKEHW 3bpHa, W
NIOCNECTUTE MUHEpanu NokaseaTt efjHa NpesnoyuTaHa opueH-
Tauys, KaTo ca pasnonoXHW TaHreHuuanHo. Tasu opueHTaums
€ 13paseHa Hal-CUIHO BbB BLHLLHWUTE CroivaTa, a B S4poTo
He ce Habniogasa. Camo B Hal-BbHLLHATA YacT Ha SAPOTO W
TO [MaBHO KOTaToO W3rpaxgalute ro 3bpHa ca no-uHM —
apebHoaneBpuToBM, Cce  3abenssBa cnabo  nposiBeHa
npesnoyMTaHa OpUEHTUPOBKA MPeaN BCUYKO 3a MHOCTECTUTE
MWHEpanm - BuoTuT.

AJl, ycTaHoBEHM B naneoreHckute Tygm oT MecTeHckus
rpabeH No BbHLUEH BUS W BLTPELLEH CTPOEX Ca MHOTO CXOAHM
C TakvMBa oOpasyBaHWsi, YCTAHOBEHW M B Jpyrn 4actn OT
Poponute, konTo He ce pasrnegar TyK M TakuBa OT [pyru
panoHu B OTNIOXEHUS C TBbpAe pasnnyHa Bb3pacT (Moor and
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Peck, 1962; Kotoea, 1965; losopoBa, 1975; Awes, 1965;
Hoblitt et al., 1981; Tomita et al. 1985; u ap.).

KPATKW JAHHW OTHOCHO MEHE3UCA

All ca onucaHu B nementa OT CbBPEMEHHW BYIKAHCKM
ekcnnoaneHu u3pureaHust (Lacroix, 1904; Moor and Peck,
1962; depnopyeHko, Lnnos, 1963; Hoblitt et al., 1981; Tomita
et al. 1985; n pgp.). lMpu M3yyaBaHETO Ha aKPELMOHHWUTE
nanunm n Tydw W3crnesoBaTenaT MOXe Aa BUAW He camo
TEXHWTE pasmepn, opma, CTPOEX W CbCTaB, HO MOXe Aa
HabnogaBa M MbPBUYHUTE TEHETUYHM MPU3HALM Ha CKamuTe,
cbabpxalm All v Ha ckanuTe, MABALLM NapareHeTUYHO C TAX.
ToBa ca ecTBeHWTE NUTONMOXKM TWUMOBE CKanW - Tydw,
XapaKkTepuampawy ce € TUMUYHW CbYeTaHUs Ha JIUTONOXKM
npu3Hauum — CbCTaB, CTPYKTypa, TEKCTypa, Xapaktep Ha
rpanuunTe, aebenuHa, dhopma, U3LbPKaHOCT MO NAOLL, U Ap. 1
TEXHUTE MOCNefoBaTENHOCTH, 0OpasyBaHu Mpu OnpeaesnieHu
NPOLIECU W YCIOBUS Ha YTalKoHaTpynsaHe. Te3n npu3Haum
no3BONsBaT Aa Ce OTAENAT peauua NUTONOXKM TUMOBE CKamnu
(Tycbu) M reHeTUYHU TUNOBE OTMOXEHWSI WNM CeaMMEHTHM
cuctemun (boteuHkuHa, 1974; Manees, 1975, 1980; Fisher,
1979; Fisher, and Schmincke. 1984; wu pgp.) cpen
BYNKAQHOKMACTUYHUTE W BYIIKAHOrEHHO-CEAUMEHTHUTE CKarnu OT
W13CNeBaHUAT PanoH.

Obave, B Ta3u XypHarHa CTaTusi He MOXe fa ce 0bocHoBaT
W pasrnefaT MbHO Bbnpocute 3a npousxoga Ha Al ot
MecTeHckus rpabeH 1 Ha acouumpalynTe ¢ Tax Tydm, n obLwo
33 TO3W nNpupoAeH (DEHOMEH, CBbP3aH C  EKCMIO3WBHM
BYNKaHCku epynuwun. ETO 3allo Tyk Ce Moco4BaT camo HsKou
OCHOBHW AaHHW OTHOCHO XapaKTepHu NOCrnefoBaTeNHOCTA OT
Ty, coabpxatym All:

-AJ1T B MecTeHckns rpabeH ca passutu cpeg Tydwmte OT
OCHOBaTa Ha MbPBOPEAHN BYNKAHCKM LIKIM.

-ByrkaHckuTe 1 ByrKaHOTEHO-CEQUMEHTHUTE CKann B
n3crneaBaHus paioH, ca cybaepanHu, JaumT-puoaaLnToBu.



-All n AJIT ot MecteHckus rpabeH no CBosi CbCTas, CTPOEX
1 CbOTHOLLIEHMS!, Ca aHamNOrMYHW Ha TakuBa, XapakTepuaupaHu
B peauLa nuTepaTypHU U3TOYHULM.

-HamBMayanHuTe reHeTWYHO CBBbP3aHUTE NocneaoBaTen-
HOCTW OT XxapakTepHu Tunose cybaepanHu Tycpu u AJlT ca
U3rpageHm ot:

1) basanHa eauHMUa, CbCTOAWA Ce OT  MAaCMBHY
egponenentn W nanunuesu Tycu, aebenuua ot 1-5 go 30-50
CM, OTNIOXEHNS OT NUPOKNACTUYEH MOTOK;

2) EguvHuua oT macuBHM M crnoecTu Tydu, ChAbpxallm
MACHYHM BBITHW UK OtoHOMOJ0OHM TekcTypu, febenuna 3-10
CM, OTNIOXEHNS OT TYpOYNEHTEH NPUPOKNACTUYEH MOTOK;

3) Eovnmua ot ANIT u dmHM nenenHn Tydm C HescHa
XOpU3OHTanHa cnoectoct, aebennHa 3-12 cm, OTNOXeHUs OT
nennonaaw 1 nennonagm ceabpxaiww All - Tabn. | - 14-16.

TpsbBa pa ce uma npedeug cnaboTto paseuTe W
OTCbCTBMETO Ha DasanHata eanHMLa B MOCEA0BATENHOCTUTE
OT pa3NMyHUTE Haxogwlia UM TexHuTe YacTu. Hammuuute
NOCNeAOBATENHOCTM OT XapaKTepHu TUMoBe Tycu, no3sonseat
pa ce nocoun, Ye AJl ot MecTteHckus rpabeH, acouumpar ¢
OTNIOXEHNATA OT NepudEPHUTE YacTU Ha MUPOKIACTUYHM
noTouW M CBbp3aTUTE C TAX TYPOYNEHTHW NMPOKNACTAYHM
notouu (pyroclastic surge), nemnomagn wu nennonagu
cbabpxalum All.
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PALEOGENE ACCRETIONARY LAPILLI TUFFS IN MESTA GRABEN
(SOUTH-WESTERN BULGARIA)

Milorad Vatsev

University of Mining and Geology "St. Ivan Rilski", 1700 Sofia, Bulgaria

ABSTRACT

Accretionary lapilli tuffs have been identified in four locations in Paleogene rhyodacite tuffs from Mesta graben. The lapilli are spheroids 3-12 mm in diameter,
consisting of volcaniclastic material, mainly volcanic glass. The lapilli consist of core and rim. Depending on the core composition, three types are distinguished:
lapilli with ash core; lapilli with primarily centred complex core; lapilli with stone (primary hard) core. The core diameter is usually greater than one half of the total
diameter. The rim is composed of fine ash and is zonal. The accretionary lapilli tuffs and associated tuffs were formed in subaerial conditions during volcanic
eruptions. They associate whit deposits of pyroclastic flows, pyroclastic surge and ash falls.

INTRODUCTION

Paleogene volcanics are characteristic rock types of Mesta
graben (trough) and build up the predominant part of the Mesta
volcano-sedimentary Group (Vatsev, 1978). They are most
widely spread and have maximum thickness in the upper part
of Breznitsa and Kupen Formations (Vatsev, 1978). According
to petrological composition, they are referred to the dacite-
rhyodacite series (Vatsev, 1979; Vatsev, Nedyalkova, 1984).
Tuffs are of wide occurrence and contain accretionary lapilli
tuffs (Vatsev, 1979).

The aim of the present study is to characterise the
accretionary lapilli tuffs. Accretionary or pisolitic tuffs, these
interesting rocks, have been described in very few works in the
Bulgarian literature (Yanev, 1965).

As a result of our investigations (Vatsev, 1979), four deposits
of accretionary lapilli tuffs have been identified in Mesta
graben: 1) in Gostunska river valley, southwest of the village of
Gostun, 2) at Mogila locality, northeast of the village of Bukovo,
3) in the valley of Tufcha river, west of the village of Banichan,
4) near the village of Ossikovo.

The spheroid formations in the ash accumulations and tuffs,
similar to pea-size grains, are given different names: mud balls,
mud pellets, tuff pellets, volcanic hail, accretionary lapilli,
volcanic pisolites, ash lapilli, ash halil, etc. Quite popular is the
name accretionary lapilli (AL). The lithified grains of such lapilli
or ash hail and the accompanying volcanic ashes, which form
the matrix, are called accretionary lapilli tuffs (ALT).

MEGASCOPIC DESCRIPTION OF THE ACCRETIONARY
LAPILLI

In the four deposits in Mesta river valley, the ALT occur in
association with ash and lapilli tuffs and effusives of rhyolite
(rhyodacite) and dacite composition (Vatsev, 1979; Vatsev,
1984; Vatsev, Nedyalkova, 1984). The packets of tuffs,
containing layers of ALT, range from 0.6 to 2-8 m in thickness.

AL occur in several layers (2-20 cm) with restricted or unclear
spatial extent. The individual layers of such tuffs differ by the
quantity and saturation with AL, and the latter are relatively
limited in size. It is assumed that the change of the original
spheres to flattened spheroids and ellipsoids by compaction
results in diminishing of the short axes, but does not affect the
long axes. For this reasons the long axes are the measure of
the primary size of the spheres, accepted by all researchers.
Fig. 1 shows the cumulative curves of the greatest diameter of
AL, as seen in cross-section. The diameter of most lapilli is
from 3 to 8 mm. The median of the greatest diameter in the
deposits is: Banichan - 3,9 mm., Bukovo - 4,2 mm, Gostun -
43 mm and Osikovo - 4,1imm. The largest AL in the
investigated deposits have a diameter of 12 mm, and in single
cases - to 20 mm. The majority of the published data about AL
sizes from different deposits of tuffs with various age (from
Vendian to Pleistocene), show approximately similar sizes:
Lacroix (1904) of Pelee eruption - from 2-3 to 5-7 mm;
Richards and Bryan (1927) in tuffs from Australia - 6-9 mm;
Moore and Peck (1962) in thirteen occurrences in USA - from 2
to 10 mm, maximum to 20 mm; Maleev (1962) in Zakarpatie -
from 3 to 15 mm; Kotova (1965) in eight localities in East
Kazakhstan - from 2 to 14 mm; Korotaeva and Melnikov (1968)
and Govorova (1975) from deposits in Ural - from 2-3 to 12
mm; Shcherbakova (1972) in Pribalkhash - from 5 to 11 mm,
maximum 13-20 mm; Lyahovich (1956) in Siberia -from 2-4 to
8-10 mm; Yanev (1965) in the gorge of Iskar river - from 2 to 9
mm; est.

AL from localities in the valley of Mesta river have the shape
of flattened spheroids, flattened in the bedding plane (S1). The
ratio between the long and short axis in sections perpendicular
to the bedding has been measured in 10 grains for each
deposit. The average values of these ratios are as follows:
Gostun - 1,41; Bukovo - 1,43; Banichan - 1,38 and Osikovo -
1,39.

AL usually contain a core and a rim (shell). Depending on the
core composition, three types of lapilli have been distinguished:
a) lapilli with ash core; b) lapilli with primarily centred complex
core; c) lapilli with stone (primary hard) core - Table 1- 1-13.

The AL with ash core are prevalent. Such cores are built of
volcanic ashes, which is more coarse-grained than the
peripheral parts. The disposition of ash particles in these cores

TOONLLIHNK Ha MurHo-2eonoxkus yHusepcumem “Ce. MeaH Puncku’, mom 45 (2002), ceumsk | TEOTOT U A
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thickness is observed over the flat and slightly convex walls
- and the smallest one - over the sharp, convex outwards edges
of the fragments. The shape, size and petrographic
composition of the small fragments, serving as cores of some
501

AL, are similar to those of the matrix and of the tuffs,
associating with them.

TABLEI

The cores of few AL consist of fragments of other broken AL.
Fragments of this type are elongated. Their outlines contain
parts of outer spherical surface of lapilli and uneven, ribbed




Table |

1 - Accretionary lapilli with thick outer layer (rim) and ash core (diameter of the accretionary lapill of photo 1-16 is 7-12 mm).
2 - Accretionary lapilli with thick zonal outer layer and ash core; darker layers are finer grained.
3 - Accretionary lapilli with fine outer layer and ash core.
4 - Accretionary lapilli with fine outer layer and ash core with faint preferred orientation of the grains in some layers.
5 and 6 — Deformed, flattened accretionary iapilli with folded outer layer.
7-11 - Accretionary lapilli with ash core, centered by clasts of: (7) volcanic glass, (8,9) volcanic rock, (10) piece of accretionary lapilli, (11) little accretionary lapilli.
12 and 13 - Accretionary lapilli with volcaniclastic stone core.
14 - Accretionary lapilli tuff with broken lapilli and in lover part of photo deformed accretionary lapilli, deposit Gostun (skale 1 cm).
15 - Accretionary lapilli tuff and part of stratified tuff in base, deposit Gostun.
16 - Accretionary lapilli tuff, deposit Banichan.

It is characteristic for the lapilli with surface rim, that the
thickness of the rim is considerably greater than the thickness
of the crust. One and rarely two-three concentric layers
commonly build the crust. The thickness of the rim is not large
— from 0,2 to 2 mm and is uneven at different points of the
lapilli.

The outer surface of AL is ideal. In some cases it is
complicated by depressions and convex ribs, resulting from
breaking of a part of the rim. In other cases the crust is
deformed at the contact with coarser crystal or clastic
fragments of the matrix, or with other lapilli. Some AL are not
well rounded and have apparently crinkled outer surface. Most
often in the occurrences, these are minor lapilli with thin
surface rim, at places flat, slightly concave or bent. The folds
develop along the sides of the flattened AL, which initially were
perpendicular or nearly perpendicular to the bedding. Bending
of the rim is observed also in some broken lapilli.

It is assumed that such folds were formed when these less
competent grains with thin rim collided with the earth or with
other lapilli of the pyroclastic cloud.

The broken AL occur together with unaffected ones and have
uneven distribution. The ratio of the broken grains to the intact
ones is different in one or another specimen. The greatest
quantity of broken lapilli is observed in the layers with
prevailing development of grains with thin surface rim and
relatively more coarse-grained tuff matrix. On the basis of this
it can be supposed that these materials were deposited by
higher transporting agent. The breaking of lapilli is manifested
in different ways. Some of them have lost one side or rim,
others are fragments of lapilli with preserved parts of the core
and rim, and a third group represent fragments of the crust or
the core. The fragments of the crust are flat, flat-elongated or
irregular and are disposed with the flat side parallel or slightly
inclined to the plane of bedding. The core fragments are
difficult to distinguish from the matrix.

MICROSCOPIC DESCRIPTION OF THE ACCRETIONARY
LAPILLI

All the layers of ALT in the occurrences under consideration
are connected by appearance, structure and composition with
the associating with them ash- and lapilli-ash tuffs. As seen
under the microscope, AL in all occurrences are quite similar in
composition, structure and pattern. They, as well as the matrix
are built of volcanic ash, i.e. clastic fragments of volcanic glass,
plagioclase (oligoclase, andesine), sodic-potassic feldspar,

quartz, biotite and rock fragments. ALT and the associating
with them ash and lapili tuffs and lavas are acid by
composition - dacite and rhyodacite (Vatsev, Nedyalkova,
1984).

The dark hexagonal plates and small grains of hematite with
size around 0.001 mm in diameter are abundant in the
outermost layers of the grains of ash hail, but they are present
also in the silt-pelitic matrix. The last one, in some layers of the
deposit by the village of Gostun, is considerably enriched in ore
powder, which imparts pink to violet-red colour to the ALT. The
outer layers of AL, as well as the fine matrix have deep violet-
red colour. Hematite and probably gypsum are an early cement
of AL and tuffs. Gypsum is presented in contemporaneous AL
and tuffs (Tomita et al., 1985).

Authigenic minerals are opal, clayey minerals -
montmorillonite, hydromica and zeolites.

Volcanic ash of AL in the studied specimens vary in size from
very fine to the size of coarse ashes (from 0.001 to 1 mm). The
sizes of ash grains diminish clearly from the centre to the rim of
lapilli and impart a characteristic graded zonal structure to
them. Commonly each lapillus consists of a core, relatively
homogenous, without clear texture, covered by fine concentric
layers. The cores are built of coarser fragments and grains,
similar in composition and structure to the matrix, which
envelops the AL. In fact, at places where the matrix and the
core of a broken lapillus are in contact, they hardly can be
distinguished, although some slight differences in size and
colour of grains mark the boundary. The measurements shows
that the clastic material is less in the cores, but in some cases
single coarse grains form the main part of them. A
considerable part of the ashes is fine-grained and the silt
grains are widely spread. The grain-size distribution of the
layers, including the core, varies from 0.01 to 0.005 mm.

The cores of all AL are rimed, by one to five and more fine
layers, the thickness of which varies from 0.02 to 0.8 mm. The
ash grains of the rim vary in size from 0.05 to 0.6 mm. Their
size diminishes towards the outer layers, which are the most
fine-grained. The outermost layers contain also finer material,
which cannot be identified under the microscope. The
individual thin layers commonly look like graded layers in a
sedimentary sequence. The boundaries between layers are
distinct. The layers begin commonly with more coarse-grained
material, which gradually passes into finer grained material,
usually dark coloured. The upper boundary of the layers is
marked by a sudden interruption with the basal coarser-
grained part of the next layer. Thus, the common decrease of



the grain-size distribution from the inside outwards is
interrupted by slight changes. A characteristic feature of AL is
that the grain-size distribution of the layer material varies along
with the content of mafic minerals and first of all with the
content of ore powder (hematite), which causes formation of
slight concentric coloured belts.

The flat and elongated grains in the AL rim, as well as the
scaly minerals show a preferred orientation, being tangentially
disposed. This orientation is most pronounced in the outer
layers, and is not observed in the core. Only in the outermost
part of the core, when it is built of finer grains — fine silt, a
poorly expressed preferred orientation is observed, mainly of
the scaly minerals - biotite.

AL, as identified in Paleogene tuffs of Mesta Graben are
quite similar by appearance and structure to such formations in
other parts of the Rhodope Mountains, which are not
discussed in the present paper, as well as to some formations
in other regions, quite different in age — Vendian - Holocene
(Moore and Peck, 1962; Kotova, 1966; Govorova, 1975;
Maleev, 1964; Hoblitt et al., 1981; Tomita et al., 1985; ets.).

SHORT DATA ABOUT THE ORIGIN

Accretionary lapilli have been described in ash of
contemporary volcanic eruptions (Lacroix, 1904; Moore and
Peck, 1962; Fedorchenko, Shilov, 1963; Hoblitt et al., 1981;
Tomita et al., 1985; etc.). Studying the ALT, the researchers
identify not only their size, shape, structure and composition,
but also the primary genetic features of the rocks, containing
AL, and of those in association with them. These are the
natural types of rocks, characterised by typical combination of
sedimentary (lithologic) features - composition, structure,
texture, character of the boundaries, thickness, shape, area
development and their sequences, formed during certain
processes and conditons of volcanic activity and
sedimentation. These features give ground to distinguish a
number of lithologic types of rocks (tuffs) and genotypes or
depositional systems among the volcanic and volcaniclastic
rocks (Botvinkina, 1974; Maleev, 1975, 1980; Fisher, 1979;
Fisher and Schmincke, 1984; etc.) in the studied region.

However, it is not possible in this paper to discuss in detail
the origin of ALT in Mesta graben and this natural
phenomenon, connected with volcanic explosive eruptions.
That is why here are indicated only some data related to
characteristic sequences of tuffs, containing AL:

-The ALT of Mesta graben are developed in tuffs from the
basal parts of the first order volcanic cycles.

-The volcanic and volcaniclastic rocks in studied region are
aerial, dacite-rhyodacite.

-AL and ALT of Mesta graben are analogous to these
characterised in many publications.

-The individual genetically related sequences of
characteristic types of subaerial tuffs consist of:

1) Basal unit - composed by massive coarse-grained and
grain-supported lapilli tuffs (50-30 to 15-10 cm), deposits of a
pyroclastic flow;

2) Unit of the massive and stratified tuffs — coarse- to fine
massive and stratified tuffs, containing sand-wave or dune-like

structure (3-10 cm), deposits of a turbulent pyroclastic surge;

3) Unit of ALT and fine tuffs with unclear horizontal
stratification (1-10 cm), deposits of ash fall and ash fall with AL
- Table 1- 14-16.

The poor development and absence of the basal unit in the
sequences from different occurrences should be taken into
consideration. The available sequences of the above
mentioned types of tuffs give ground to conclude that AL of
Mesta graben associate with deposits from the marginal parts
of the pyroclstic flow and connected with them pyroclastic
surge, ash fall with AL and ash fall.
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