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V.Tsvetkova-Goleva— Forms of diagenetic pyrite from sandy sediments of the Bulgarian Black Sea
coast. Scanning microscope studies of autogenic pyrite ndicate a large variety of forms used to denve the main
morphological types in shelf sediments and coastal sands

IBBBC,IICHI/IC

'np]dC'bCTBHCTO Ha aBTOI€HECH INHPHT B CHEKTbhpa Ha Te)mcnre MHHEpad B NEeChYJINBUTE CECAHU-.

MeHTH Ha menda, IpUOPEKHHUTE OACHUM ¥ MJAAHTE CKanu OT abpaJupaHuTe Kitdose e
oT6elISI3aH0 NpU CACTEMHUTE MHHEpPAJICTH4eCKM H3cNeJBaHud, U3BbpluiBaHu jgocera (LI B e T-
kosa-I"'onesa, 1981, 1986).

ConcTaB -

-OuncBaHiiTe aBTOTEHHH THPUTH NOKa3BaT cpefeH cbcraB oT 42—43% xens3o u 52,8%

cspa Tpu Bapupail Madrad ot 0,4—0,6% ¥ NOYTH NOCTOSIHEH CHCTAB Ha eJIeMEHTHTE-TIpUMe-
ci. CpelHO. Te ca 3acThOEHU B HUCXOJALL pell, KakTo ciensa (B ppm): As 360, Ba 320, Zn 200,
Ti 142, Zr 55, Cd 8, In 4, Pb 3, Be 1, Se 2, Cu 1; crexrpanHo He ce OTKPHMBAT: Hg, Tl, Bi,
V, Co, Ni, Gr, W u Sb. - , RN

CpaBHEHNETO Ha ChCTABUTE HA ABTOrCHHUTE MHPHUTH, OTKPHTH Ha pa3iuyHa mmGoana
B yTalikuTe, MOKa3Ba M3BECTHH TEHICHLMH Ha HapacTBaHe Ha ChbAbPXAHUATA HAa TUTaHA, UAp-
KOHHSA U 6apHs B Aba6ounna. Ilpy Manrana ce Habronasa o6paTHa TEHACHLMS — HaMasiBa-
He B ObJ6OYHHA, ¥ 1O TO3U HAYWH Hail-oborareHuTe Ha MaHraH oOpa3yBaHuUs ce Cpeluar B
Hail-rOpHuUTE ONMpOOBaHH WHTEPBANK Ha KOJIOHKHTE. Te3u HaHHH CBHOTBETCTBYBAT Ha K3CNEN-

' BaHMATA, U3BBbpLIEHN oT Raiswell&Plan t(1980), kouTo u3BeKAAT CpeOHUS KOPULH-

DaH CbCTaB Ha ABTOTEHHUTE TMHUPHTH. ABTopn're ycTaHOBﬂBaT HaTpYNBaHe Ha MagraH M IMHK

-BbB  (pambounure.

\

MopdhomoxKk TUIIOBE . HA OUATEHETHUS NUPUT

Tlpunaranero Ha CKaHUPALUKS €JIEKTPOHEH MHUKPOCKOIL Pa3lupy NPeACTaBUTE HU 33 Mopdo-
noxxuTe Oenes Ha aBTOTEHHUTE PyAHH arperaru. CHuUMKWTe ca w3BbprueHn B Jlaboparo-

"PHATA TI0 CKanupaula CJEKTPOHHA MHKPOCKONHS B I‘éon_orn'iecmx AHCTATYT OT H. C. E n.

Manposa na amapar JEOL T-300, 3a koero i u3ka3sam CbpreuHa GiaromapHoOCT.
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To3u MeTOA MO3BOJIM A2 C€ JOKYMEHTHPAT ¥ TMIH3UpAT HO-FOAPOOHO aBTOTCHHHTE IU-
DHWTH, pa3zesnesu mo GopMaHU NMPU3HAUM TNpH Hoceraiidure Hu usciaensanus (Il Ber « o-
Ba-T onesa, 1986), u na ce MPOCNENAT TeXHATE OCOGEHOCTY MO OTHOLICHHE Ha (GopMa Ha
. MHAMBHIUTE, Pa3MEPH, KOHTAKTH MEXY HM3TpaXHalUuTe I'd YacTUUHM, BBTPEMIEH CTPOEX,
THIIOBE HapacTBaHHuA M OOpACTBaHHUA U TAXHATA MOCJIENOBATENHOCT. Hal‘[paBCHHTe Ha6mo;[e-
HUA J1aBAT OCHOBaHUE Ja ce TMOAeNSAT HA AB€ OCHOBHH TPYIH:

IlpaBuanHYU—ToBa ca chepuyHd M TPO3TOBHIHHA o6pa3y3a1—1m1 U3TPAJICHH OT.

. 6J3KH 10 pa3MepH riIobyJin, KOMTO KOHTAKTYBAT HENOCPEACTBEHO €IHa ¢ Apyra — THIHAY-
HA ppaMbGounu. OCHOBHM TeXHH NMPEACTABUTENHM ca moka3aHH Ha Tabn. 1. Haii-uecto arpe-
raruTe ce cpewiar 6e3 NOMBJIHMTENHU HapacTBaHWsA. BepoATHO ¢ MO-KbCHM o6pacTBanus ca
CBBP3aHH HENPABUJIHATE KOPH IO nom;pxaocr"ra Ha dpambounvre, KOUTO CHLIO UMAT NHPHU-
TOB chkcraB (tabu. II, 7 u 2).

XapakrepHara 3a ¢ppambonnure e)mopa:mepuocr JIMYK HE GaMO B pa3Mepa Ha mrpax-
JaluTe I 17100y, HO ¥ TIPH HO-TOJEMHTE YBEJIMYEHHS, KbAETO ACHO Ce OTKPOABA Xapakre-
PPT Ha noBbpXHOCTUTE UM. Ha Tabn. I, Ha dur. 3,4 1 5, MoraT na ce IpocJIeAsT npe-
XOAHM OT HApacTBAaHHS C HEsACHA MOAPENEHOCT N0 HPABUIHO MOAPENEHHTE MUKPOKDUCTAJH,
Hanoxo6ssalyM Ky6oOKTaeaAbp H. OKTaemmbp, noxpnsaum NOBBPXHOCTTZ  HA rnobynara
(rabun. 11, 6). )

Bucokara crened Ha noApeAEHOCT Ha Mukpoxpucranure ce Ha6oIaBa TBBpAE Do6pe
M B npepe3u npe3 raobymure (taba. I, 1, 2 m 3). Ocsen Bucoka moapen6a Ha MUKPOKPHCTa-
JMTE TYK JIMYH W €[HAKBa OPHEHTHPOBKA, KAKTO M NPOsBa Ha HescHa KpHCTa/Ha CTeHa, Be-
_ POATHO OT THNA [1i1}. =

VcraHoBsiBaT ce  Cliyyan Ha oGpacrBaHe Ha rjoGyaure ¢ OGBHBKH C nupm‘on ChCTAaB,
KouTO OobxBamar usiara Tjo0ysa, Moka3aHW Hampumep Ha our. 4, rabun. 111 Ha crwara
, CHAMKa JIM4M U NMyKHAaTHWHA Ha cps3Bane Ha o6suBkata. Ha' dur. 5 (Ta6n I1T) e noxa3aua He-
ZOH3rpafieHa riaobyya ¢ HHCKA CTENEH Ha MOAPEACHOCT HA MHKDOKPHCTAIHUTE, SBHO KOpoam-
paHa ¥ C HE3HAYMTEJHA OCTAaHKHM OT BBHIIHaTa obBHBKa (,,0yn0“). - - ,

Henpasununurte no dopma obpasypaHus ca IpPeACTaBEHH B 06mara Maca oT,
arperaru B IMOOYMHEHO KOJIHYecTBO. Te cd IJIaBHO JBa TWHOA — YABLJDKEHH X KOPH. Y IBJIKe-
HUTE ca TPHOoobpa3Hu, yepBeobpasHn U rpebeHoBmasd arperarh (rabu. I, 6 -u Tabn. IV,
1 u 2). Ilo Bun 1e HanoMHAT onucanute oT H u d s o n (1982) nupuToBn cTagakTuTy, KOUTO
o6ade 3a pasnuKa OT OMMCAHWTE OT aBTOpa 06pasiy, LOKPUTH C KPUCTaANICH NUPHUT, ca obpac-
JIM C Pa3sNvYHO PA3BUTH IJIOOYIM U KOPH. Y IBIKCHATE arpera'm Ca 3aCTBIEHH CPaBHUTEIHO
PARKO. B yTaiKuTe.

Kopure opopmar npeoGnanaBamaTa yact ot Henpannnnme arperatu u ce HaGn0naBaT
HAKONIKO Ciy4asi: o6pacTBaHe Ha kopH ¢ no6pe odopMmenn rinobynu — tabn. IV, 3, xakro u
TaKdABa ChC CIEAM OT Aerpajauds, 3arjiaxJaHe U 3apaBHsABaHe Ha MOBBLPXHOCTHTE Ha IJI0OOY-
JIUTE ¥ NPEeMUHABAHETO MM B HENMpPaBUIIHH TOYKOBHIHM HepaBHOCTH — Tabmn.'1V, 4. Ha coua-
Ta Ta6NHMUA ca MOKa3aHW U KOPH, 06pacHalll CbC 3ariajeHu oGBuBKu ¢ MHPUTOB CHCTAB —
Ta6n\IV 5 u 6.

3akroyeHue

OnmcaBoTO pasHooGpa3zWe Ha NMUPHTOBHTE OOpa3yBaHHA M HO-KBCHOTO ‘MM 0OOpacTBaHe M
 TIPENOXPHBAHE C o6pasyBaHus OT APYr THIN, TAXHOTO pEyBaHE M Pa3NyuYHa MOC/IENOBATEN-
'HOCT CBHJETEJICTBYBAT 3a PAa3JMYHH ch*ranomm B TOpDHHTE CJOeBe Ha 3aTBBPAABAILNATE
yTaiky,

®duHo3BpHECTATA NPUPOJAA HA m«rpyrronme dpamOouam noka3pa 6Bp3 pacrex # wMoANO-
Mara BKJIFOYBAHETO Ha TOJIEMM KOHIEHTPALVH OT MaHTaH M LMHK 9pe3 alcodpOLHus ¥ OKIIO3HUs
oT fokanHyu M3TOYHUIM HA XeNA30 — BEPOATHO XKEJEIHH XHAPOOKHCH B Hail-TOpHUTE CllOeBe
Ha yraikure. \

Crmoper Hud son (1982) I'bPBOHAYAJIHO CErPerMpanuaT MaKMHOYMT obpasypa rpeii-
TATOBH CepPH, KOUTO TO-KbCHO H3rpaxaat ppambonnajHus NupaT — popMara, KOATO HHEE
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HaMupaMe B yraiikure. ®paMOOUNATHETE TEKCTYPH M CbCTABbT Ha NUPUTHTE ca [JOKa3aTes-
CTBO 32 N'LPBHYHO [€HEPUpPaHE Ha BellecTBO. CTaNakTHTOBUTE 06pasyBaHus He Morar na 6%-
nat 06sCHEHM €[HO3HAYHO M BEPOATHO B Ciy4as ce OTHACH 4O NPeOTNIOXeHU TpB6ooOGpasHy
arperatu. Te ca onucaHu or Hud s on (1982) xato sBjcHHEe ¢ HEOBACHEH MEXaHUIBM Ha
obpa3yBaHe B CeNTH Ha IOPCKH aMOHMTH, KBAETO CTaNaKTHTHTE ca ¢ XapaxTepHa OpHeH-
THPOBKa.

TTo MsACTO # 1o BpeMe Ha o6pa3sypane ofiucanute ppamMbonau ce oTHacsrr KbM Haii- ropHm‘e
HAKONKO caHTHUMeTpa or dopMupauwure ce "yTaiiki.

HeTailHOTO M3C/IeABAHE HA' MUKPOKPHUCTAIUTE B 00eMa Ha €OUH U C‘bLL}M ¢$pamboun Be-
POSTHO LIe OONBJIHM KapTHHATAa Ha pa3NpelesieHUEC Ha €JIEMEHTUTE-NPHUMECH U le NMOKaxe
BE3MOXKHOTO MM CEJNIEKTHBHO copbupaHe OT HOBOOOpa3yBanusi MUpUT. OT 3HAYCHUE € M
IapajefiHOTO. W3y4YaBaHe HA NPYIMTE AMATEHETHN MHHEPAIH M BH3MONKHOCTHTE 3a TIXHOTO
npeo6pasyBaHe, KOETO Lue NOU3ACHH YCJIOBHSTAa Ha (OpMHpaBe Ha OCHOBHHTE THIOBE aBTO-
reHHH pyaHu o6pasyBanus B yraiikure Ha wenda.

HHTepaTypa

u setrkoBaTl onesna, B, 198] Cocran B pacIpeNenenne TARENEIX MHHEpPANOB B ecKax JOXKHO- Gonrapcxo-
ro yepHoMopckoro mwemsha. — Geoslogica Bale., 11, 4, 79—92.
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H uwdso'n, J. D. 1982. Pyrite in ammomte-bcanng shales from ‘the Jurassic sediments of England and Ger-
many, — Sedimentology, ' 29, . 5, 639-—667,

‘ R aiswell, R,J. Plant. 1980. The incorporation of trace elements mto pyrite durmg diagenesis of black
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( Hocmsnnaa Ha 14 1V. 1989 2.) L ‘ ‘ :
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TA BJHUILA I

B llsetxoBaTl omera-—~Cn Ha BBITapcKOTO reostoruyecko A-so, roa. LI, ku. 3, 1990
V.Tsvetkova-Goleva— Review of the Bulg. Geol. Society, vol. LI, part 3, 1990




TABJIMIIA 1

CxaHEpam@a eNeKTPOHHA MMKDOCKONHMS HA aBTOréHHM mupHETH. JlmHenHa ckana B pm. Ipapunum dpamGouns
. Cepuuen dpamMbona ot morpebGaHaTa HoiMHA Ha p. AxenoH, cranumsa XIX—17f

. ChepmyeH ppamMboma oT cpmara mpoba

. Opanen cbpaM‘Gomxlor morpebarara gomaHa Ha p. Axemo#t, cramuaa XIX—15d

. Oanien (pamMbGoEn OT chImaTta mpoba

. MIaternen opanen ppamGoun matouno ot ¢. Pasna or cranuus XVIII—14e

. Uatersien oBanen ¢paMGoOHA OT cpmiata craHums, npoda XVII—14k
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TABJIUNIOAI




TABJIUIOAI

1. ®paM6onrI C HApacTBaHWA BBB BHO Ha kopd, MacneH roc, cranuas XXXIM—27k

2. HeTalis1 OT NpEeIXONHWA KaIbp

3. I'moByna ¢ HeAcHa NOAPEeNeHOCT HA MAKPOKPACTAIMTE M HapacTBaHud OoT MacieH Hoc, ctanumsa XXXIIT—23
4. I'mobyna ¢ HeACHA MOJPENEHOCT HA MHUKPOKPHUCTAIMTE, ChIMO cranuds XXXII—23a

5. T'nobyna ¢ monxpenend xyGookraenpu ?, moc Xymara, craaums XXIXA—15g

6

. I'nobyna ¢ nogpeneHn ky6ooktaenpu ?, Macien Hoc, cTaHmus X XX—23a



TABJIUNIAIIL




TABJIUILAII

L A W N

. Ilpepe3 Ha raobyma ¢ BHCOKA CTENEH HA TOAPEJEHOCT Ha MUKPOKpHCTalnMTe — OKTaeapH OT HOC XyMarta,

cragmaa XXIXA—I15g

. JeTaiim OT mpenxomHMS Kambp
. Ilpepe3 Ha rnobysia ¢ BACOXa CTENEeH Ha moapeneHoct, craHumsa X XXUI—27b
. I'mobyna ¢ ,,6ym0* ® nykHaTHHa B OOBUBKAaTa, CHIO MacneH Hoc, cranums XXXIII—27k

. HenonarpaneHa rno6yyia ¢ HACKA CTEMEH HA MOJPEACHOCT ¢ OTYACTH 3ama3eHo ,,0ynmo“, Hoc AraimHa, CTaH-

nag XXVIIA—14g

(

. HenpaBunayu o6pasyBaHus — TpbOOOOpa3eH arperart, MOKPUT ¢ HemOM3paciu rio0yiin, I0XKHO OT AXTormon,

cranmug XLI—11f



TABIWULOAIV
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