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['e0n0KKO MOJMOWKEHHE U BbTPEIleH CTpoex
'Ha mermaTutuTe OT pailoHa Ha EBue —
Apenpnan, HOxnHa Hopserus

H. M. Hsanos

Teonozuuecku uncmumym, BAH, 1113 Cogdhun

L. M.1van ov — Geological position and internal structure oftlte pegmatites in llze area of Evic-Arendal, South
Norway. The large differentiated pegmatite bodies in the region are emplaced in block-faulted amphibolites
which crop out between Evje, Iveland and Arendal. The other part of the region is made of gneisses and $chi-
stous gramtes with complex contact relationships. The pegmatites show the classical zonal structure with sharp
boundaries between the individual zones but withdut a complete break in the growth of ail minerals at the tran-
sition from one to other zone. Each zone is characterized by its own range of mineral phases and/or specific

structure.

VBoxg

TIpes mepuona 1978—1984 r. B paMkuTe Ha ABYCTPAHHO CHTPYAHMYECTBO ¢ KMHCTHTYTa 1O
MuHepaJorus u kpucrajiorpadus Ha Texuuueckus yHuBepcuTeT B 3amaieH bepiiuH, aBTO-
PBT Y4aCTBYBa B ChbBMECTHU M3CJIEABAHMS HA KJIACHYECKUTE IETMATHTOBH HAXOAMIIA OT paio-
Ha Ha EBue, MBemann u Apengan 8 FOxua Hopserust. I'pynata oT TeXHUYECKMS YHMBEPCH-
TeT MOX PHKOBOIACTBOTO Ha mpod. IL. FO 6 e 11 mpoBene CTPYKTYPHH U METPONIOKKH M3ICIEHT-
BaHMS Ha TErMaTHTUTE M BMECTBAIUUTE ['M CKaJid, PE3YJTATHTE OT KOUTO ca MyOJIMKYBaHH
(Uebel, 1980; K han, 1983; YO 6 ¢ i, 1986). Hawure usciensanus o6xBalaxa reosiox-
KOTO IOJIOXEHHE, BBTPELUHUSI CTPOEX, MUHEPAJOTMsATa W TEeOXUMHATA Ha TErMaTHTHTE.
IIpenmer Ha HacToslUaTa CTaTUS Cca HAGIIONEHHATA BBPXY TEOJIOKKOTO ITOJIOXKEHHE,
pas’npefieJICHUeTO M BBTPELUHUS CTPOEXK Ha TErMaTUTUTEC B TO3M paiioH.

,KpaTKa reoJoXkKa XapakTepucTuka Ha paioHa

Crnopen B a rth (1960) u3creqBaHASAT paioH ¢ M3rpafeH OoT KOKaMOpMIcky THalicu, aMd)n-
6ONMTH ¥ TIPAHMTOTHAWCH CBC CIIOXKHY MOCTENEHHHM Tpexolu Mexnay Tax (dur. 1).

B pationa Ha 3aman ot JMHUSATA KpPICTI/ISI}BaHIl — EBue ce paapoBaT NpedyIMHO paB-
HOMEPHO3BPHECTH M NOPGHPHKU CPaHUTH.

PaBHOMepHO3BpHECTHTE I'paHUTH TmpeobiamaBat okoyo KpucTusH3anA w Ha 3amal OT
pero. Te ca m3rpaieHu OT KBapil, IJIATHOKJa3, PO30B A0 PO30BOYEPBEH KajueB ¢esalunar,
6aoTuT, paaxo ampubosr. OUBeTEHUAT XanueB ¢eaunarT npugasa oobLUo po3oB 10 pO30BO-
YepBeH LBSAT Ha TpaHuTHTe. EAuHuuHuTe OpeCHU mopdupu OT KauueB ¢enammar, KakTo |
GMOTHTOBUTE JIFOCTY CA OPHEHTHPAHM €JHOTIOCOMHO M IPUAaBaT HA TPDAHHUTA XapaKTepeH LUu-
cTo3eH 06sMK. B rpaunTHTe ce HaGmomaBaT MHOTro6pOoHN LIMPH, KCEHOJMTH U IpepadoTe-
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HU B pa3juyHa CTENMEH MPOCIOWKU OT rHaiic, KOWTO Ha MeCTa ceé HabJ1oJaBaT KaTo CeHue-
CTH CTPYKTYpPHU, OYE€pPTAHU OT MO-3HAYMTEJIHU CTpynBaHus Ha 6uoTuT (Tadw. I, /) O6uKHOBEHO
¢ MOocoKaTa Ha Te3U CTPYKTYPH CHBIAJa M IIMCTO3HOCTTA Ha IpauuTuTe, Ha Mecra ce Habnro-
HaBaT rojJeMM KCEHOJIUTH OT OMOTUTOBM M aMbuboJ-6MOTUTOBH THalicH, BKIIOYEHH B I'pa-
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@ur. 1. T'eonmoxxa cxeMa Ha paiiona Esune—MUsenana, FOxua Hopserusg
(mo"Barth 1960) o
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HUTUTE. THHKH TIPOCHOHWKH OT IHAMCUTE WOHAKOra HaBJIM3AT HA 3HAYUTEJIHO DPA3CTOSHUE B
rpagdTa. ['oJiiMa 9acT OT TAX Ca HANBJIHO NpepaboTEeHH OT rpaHUTA M ce 3a0ena3BaT caMo
N0 XOHUEHTPAUMATA Ha 6uoTuT. M TyX MIKCTO3HOCTITA B IPaHMTA HADBJIHO CHBUAJA C Ta3d
B rHalcute. Bcudko ToBa mo6pe ymuu Ha Ta6u. I, 2. [paHUTHTE ca YIPOUEHEHH OT CJIOXKHA
Mpexa OT NerMaTHTOBH XKHJIM C HESCHU NU(Y3MOHHH KOHTAKTH. Te ce oTiMuaBaT OT TIpa-
HHTa C TO-APO3BbPHECTATA CH CTPYKTYpa M TIO-WHTEH3MBHHS PO30OBOYEPBEH LBST HA Kajue-
BUS (enmmmar.
Ilpeo6namapamo pa3ButHe obave B palloHA UMAT eIpO3bPHECTHUTE MOPPUPHH IpaHU-
1 (Tabi. I, 3). Ilopdupute ca mpeacraBedn oT A06pe oPoOpMEHH KPUCTAIM M CPACTBUU OT
PoO30B 10 yepBeH kasues denmumnar ¢ romemusa 10 10 cm.” OcHOBHATa Maca € W3rpaieHa OT
e[ PO3BbPHECT. kBapl, GenaumaT ¥ GUOTHT. BHOTHTBT, KaKTO U KaJueBOQEIAMNaTOBUTE MOP-
-(ApH. ca OPUEHTHPAHU €THONOCOYHO W MpHJABaT Ha IPaHMTA LUKCTO3HA TekcTypa. Ts obuk-
HOBEHO CHBIAJA C IIMCTO3HOCTTa B METAMOP(HUTE CKaJIH, KOUTO Ce Pa3KpHUBAT B M3O0JMPAHH
y4acTbUd B paiioHa M ca MPelCTaBEHd OT ThMHU GUOTHTOBU THAaiCH ¢ MPOCHOUKH OT aMbu-
601-6HOTUTOBH THANCH, aMNMTOMIHM IHaiCM, OYHHM THalicu M Ap. TTophupHUTE IPAHHTH
MoxKo6HO Ha PaBHOMEPHO3BPHECTHTE Ca MPOLENEHH OT CIOXHA MpeXa OT NMerMaTUTOBH KH-
JM C HEpe3KH MH(Y3WOHHM KOHTAaKTH. MHOTO 4eCTO Te3HM HEerMaTHUTH, M3TPafCHU OT PO30BO-
YepBeH KaJueB esamunart, KBapli ¥ MaJiko ILIaruoxja3, ChbAbPXKAT OPTHT, IIOHAKOTA M LUAp-
KOH. B oTnemHu Xunwm cbIBpXaHAETO HA OPTHT HOCTHra JO HSKOJIKO MPOIEHTa OT obliaTa
UM Maca. B TeaKH XuIKM ¢ geGenuHa 0 4—5 cm ce CpeliaT OPTUTOBH KPUCTAJU C ABJIKU-
Ha cbhWO A0 4—5 ¢m. B HAKOM yHacTBUM Ce CPEILaT NO-CTapH, NPEARMHO IUIArHOKIIA30BH TIer-
MATHTH, NPECHYALM IPAHMTHTE, CHJIHO HAbGOraTeHM Ha MarHeTHT, B IIpYTH, cnylxan — Ha
aMd)u6on Cpemiat ce ¥ alIMTOBM JKHIIH.
B3aUMOOTHOIIEHUSTA MEXIAY TPAHUTHTE M MeTAMOPOHUTE CKajM ca MHOTO" CJIOXHH..
Ha xorTaxTa MexnIy rpaHETHTe ¥ MeTaMOpOUTUTE ce HAbIIOHaBaT MHOTOGPOMHY Aaiku u
M1acToo6pa3Hu TeJla OT TPAHWTH, BHEAPEHH B THAWCHTE NAapajieTHO HAa TAXHATA LIHCTO3HOCT
(1abn. I, 4). YecTo pasmoJIOXeHUTe MeXIY [OBe ChCEIHM MIACTOOGpa3HUH TPAHUTOBH Tela
GHOTUTOBH ¥ aM(}puboN-6HOTHTOBM THalicm ca GyauMHUpaHH. B Te3W y4acTbuM THalicuTe ca
HaboraTeHu Ha JEBKOKPaTeH MaTepHal W ¢a NpeBbpHATH B MurMatuty (Tabu. I, 4) wiu B
ouyHd rHaficu (1abu. II, 7). [ToHskora NEBKOKPaTHHAT MaTepuas B OYHUTE THaiich oOpa3ysa
Jeu ¢ AbkuAa 10 20—30 cm u ceyenne no 4—5 cm. B rHaiicute ca BHEAPEHH MHOTO6POH-
MM TErMaTHTOBHU XWJIM IIPEJMMHO C NUIardoKJIa30B ChCTAB, CBHILO M AIIHTU, KOMTO Ca HAIh-
HATH 3aedHO ¢ rHaiicute (tabu. I1, 2, 3). [10-KBCHO LEJUAT KOMIUIEKC OT THaiicy U FPAHUTH €
IIpECEYeH OT CepUs AIMTOBH U METMATHTOBY XHJIH. B OTHENHM pa3kpUTUA ca HabnromaBaHu
0 14 pasHOBB3IPACTHHM XWJIHH OOpasyBaHus MO B3aMMOOTHOUIEHHATA MM Ha TpecUYaHe.
Haii-paHHWTE aMIMTOBY M NETMATHTOBA XUIH HMAT HEACHU JN(Y3MOHHE KOHTAKTH M CIIOXHA
xoHGbArypalwus ¢ MEOTO6POHHH CTeCHEHUS M pasiuupeHus. Ha KOHTAKTa MM YeCTO € pa3BuTa
peaxkiuoHHa 30Ha. Korato BMecTBaluaTa ckajga € OHOTHTOB IHalc, Ta3w peaKLMOHHA 30HA
NpeACTaBIsBA MBUNA, Nebesa HAKOJKO MMIMMETpa M U3IPajicHa OT eNPONIOCIECT GHOTHT.:
ChbCTaBbT HA XMJIHUS MAaTepuall B TE3W CJIyYaM Ceé BJMsE OT ChCTaBa Ha BMeCTBallaTa ckaja.
HanpuMep efHa NMerMaTHTOBa JKHJIa, KOTaTO IpecHua GUHOTHTOB THaiic, e M3rpaljeHa oOT
KBapll, 05Ul IJTAarMOKJIa3 U MajKO pO30B  KaymeB GesaIunaT, a B y4acThKa, KbAETO Ipecrda
TPaHUT, ChLIATA XHJA € U3rpafieHa OT pO30B JO YepBEH KaJHeB (esaunaT, KBapll U MaJiko
_Tiarnoxya3. ToBa moxa3Bsa, 4e MO BpeMe Ha GOPMHPAHETO HA Te3W XMJIHM CKaJM Ca Chlle-
CTBYBA N 6JarONPAATHR YCJIOBHS 32 IIHPOK ,umby:moaeﬂ oneH Ha xoMmnoHeHTH. Haii-mia-
JHTe aOMTOBY ¥ MErMATATOBM XHAJIM MMAT IPABOJMHEHHN H PE3KA KOHTAKTH, YECTO BKIKOY-
BaT NPeMEeCTEHH KCEHOJMTH OT BMECTBAIUWTE CKaJiM, CIEJOBaTeJHO Te ca obpa3yBaHU B
NMyKHaTAHA HA DPa3JIOMsBaHe Ha CHBCEM KOHCOJAOWAPAHHM CKAJIH.
ITo TaxbB HaywH MeXAy IPAHATUTE W BMECTBAlTe MeTaMopdmuTH ce oOpa3yBa IIMpO-
Ka KOHTaKTHA 30HA 6e3 AcHM rpanmuu. Ts 3amousa ¢ yBelMyaBaHe Ha KOJHYECTBOTO H pas-
MepHTe Ha KCEHOJNMTHTE ¥ LUTMPHTE B PAHKUTA, IIPEMHHABA Mpe3 CIOKEH KOMIIJIEKC OT MHUI-
MATHTH, OYHH FHaiCH, MOCHONWHE M ceYalll¥ TeJa OT I'PaHUT U CBHPIIBA C €AMHUYHM I'DAHAT-
HA JalKA ¥ XM B rHadicute. I{s1aTa KOHTaKTHA 30HA € HACMTEHA ¢ MHOTOGPOIHH KHITHU
o6pasypaHHs OT pa3IUYHA AIVIATH H NETMaTHTH.
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PaiionsT Ha U3TOX OT EBMe 1O ApeHnan e u3rpajes npeanMHo ot amdubonuTu. B o1-
HeJIHH YYACTBUM CE PA3KPUBAT OUOTHTOBM THalcH, aM(uOOI-OMOTUTOBHM [HANCH, ATLTMOTUA-
HH THAWCH, OYHH THAWCH, TPAHHTH, MHOTOOPOMHM ITOCHOWHYU ¥ ‘ceyalluyl alJHTOBH M Ierma-
THTOBHM WM KAKTO B palloHa Ha 3amajx ot Eswue. :

AMOEGOIMTHTE, KOUTO CE Pa3KpUBAT HAa JOCTA TOJAMA ILUTOLI Mexcz(y EBHc n Msenang
u okosio Apenpan, cnopex B a rth (1947) ca metramopdo3upanu HopuTu. Hali-yecto aMm-
pubonuture umMat durocmoecra Texcrtypa. K h a n (1983) pasiuyaBa MeTaHOKpaTHH, Me30-
KPaTHH ¥ JIEBKOKPATHHU MPOCIONKY B aMPUOOUTUTE K IPpUEMa, Y€ CAMO MEJAHOKPATHUTE TPO-
cIofkK ca MeTaMopdo3upaHU HOPUTH, a OCTAHAJNIKTE JBAa THIA NIPOCIOWKH -Ca MPOAYKTH Ha
MHKEKIMOHHA MUrMaTu3amus. KaTo usuio toii npuema aMQ)nﬁonnTuTe 3@ HHXKCKUMOHHH MHI-
MATHTH. >

Komaxm‘re Ha aM®pubOMMTUTE C IPAHUTHTE, KOUTO B TO3U paHOH HMAT noulmneuo
MIOILHO Pa3BUTHE, CA HEACHY M MPEICTABNABAT CJIOXHA IPeXOoaHa 30Ha. Haii-4ecTo ¢ mpu6u-
KaBaHe [0 FPAHHUTUTE B aMGUBOIUTHTE Ce yBeJMYaBa KOJMYECTBOTO HA JIEBKOKPATHUTE IPO-
CIIOWKY, TIOSBABAT Ce THHKM IOCJONHH NErMaTUTH M ANJUTH, HarbHATU 3a¢HO ¢ aMdubo-
nuTHTe. IMo-HaTaThk B aMPUOOIMTUTE Ce MOSBABAT OTHCNIHA CeYAILM UM U Jaik| OT rpa-
HUTH, IPUAPYXEHA OT AMIHTH U MerMaTuTH. KoJM4ecTBOTO Ha FPaHUTHKTE Naliki HapacTsa,
aMPUBOIUTUTE Ce TPEBPHILAT B U3ONMPAHK KCEHOJNHTH B FPAHUTA, KOJAYECTBOTO W roJIe-
MMHaTa MM OBp30 HaMajfBaT OO IBJIHOTO UM u3ye3BaHe. Ha HAxom MecTa ce HabmomaBa
¥ TaKkbB HpexoA oT\aMOHOOIUTUTE KbM IpaHUTHTE: aMbHOONUTH, MUTMaTH3UpaHK amdn-
00MTH, CBET/IM UBUYECTH I'HANCH, OYHU THAiCH, TPaHUTH.

AMPUOOTATUTE Ca CIIOXHO HAIBHATH 3a€JHO C leus MeTaMopheH KOMIUIEKC M CIIeH
TOBa ca OJIOKOBO pa3ioMeHu. B 0OpasyBaHHTe MyKHATHHH, A IPAa3HUHU Ca BHEIDCHH B KpM-
CTaJU3MpaTH TOJEeMM NEerMaTHTOBH Tela. ToBa ca KJIaCHYECKUTe I'DAHUTHH IEIMAaTHTH B
I0xna Hopeerust ¢ noGpe M3pazera 30HAJIHOCT M OTPOMHK KPHCTANH OT KajueB (derammnar,
MIATMOKJIa3, OPTHT W APYTH PEIKOMETaJIHM MHAHepasid, ONMCAHK OT peluia M3CJeXOoBaTeNH
B. MUHaTI0TO — B a rth (1947, 1960), Bjorlikke (1935 1937), ®epcMaHn (1940)
1 10p. Te mpencTaBasfBAT Cevally JIELIOBHIHK TeNa M XXHJM ChC CHOXHA GOpMa M IPOMEH-
JMBH eJIeMEeHTH Ha 3aJsrave. UecTo o6pazyBaT Mpexka OT CIIOKHO PA3KIOHSBAIIM CE XUJIH.
KonrakTtte UM ¢ BMecTBamwmTé amobubonutu ca pesku (tabn. II, 4). Hsaxonm mermMaTtaTOBH
Tena uMat gebemuna no 40—50 m (tabn. I, I, 2). Uscnensanusta Ha Ue b e 1 (1980) mo-
Xa3BaT, 4€ rojiiMa 4acT OT MerMaTUTOBUTE TeJia ca 0Opa3yBaHH dpe3 MHOTOKpPaTHO BHEIps-
BAHE U KPUCTAJM3ALUS Ha MErMaTuTOOOpa3yBalll MaTepHa) B YCIOBUATA Ha IEPUOJIUYHO
pa3jiBUXXBaHe M OTBapSHE HA BMECTBalUMTC IyKHATHHHU. TepeHHMTE' M3CJeABaHMUA .MOKA3axa,
Me Te3W MerMaTHTU ca €HH OT HaW-KBbCHUTE OOpa3yBaHus OT USAJAaTa CIIOXHA XUJTHA CepUs
B paiiona. Te ca CBbp3aHH ¢ PO30BHTE NMOPOUPHH ¥ PABHOMEPHO3BLPHECTH TP2HUTH, KOMTO
IoImHO npeobianaBaT Ha 3amand oT Ebme. _

ITo cBOS MHUHepajieH ChCTaB W IEOXMMHYHHTE CH OCOOeHOCTH mpeobiajaBalllaTa 4YacT
0T Te3y MerMaTHTHA Ce OTHACAT KbM MPEXOAHHUS aMOHT-OJHAr0OKIa3-MHUKPOKJIUHOB THII OT IpYy-
mata Ha peaxosemuute nermMatuTd (M B a H 0 B, 1974). Toau THD MerMaTATH MM2a UIHPOKO
pasnpocTpasenue B Uesust CxaHIWHABCKU noJdyocTpoB mo YOxna Kapemus. Mexny Tesm
IETMaTUTH Ce CpellaT OTASIHH TeNla ¢ aJibuT, MYCKOBHT, OepHII, KOJXYMOUT M JAp., KOUTO Ce
OTHACAT XbM MHKPOKJUHOBUTE K MUKPOXIMH-aJIOHTOBATE NMETMATHTU OT IPYNaTa Ha PelKo-
MeTanBuTe nerMaTuTH. ITlo-paHHHUTEe TUIOBE PEAKO3EMHH NErMaTHTA B TO3W pailloH WMaT.
OTPAHUYCHO DPAa3BUTHE IJIABHO KATO TBHKH XKWJIM B MeTaMOpHTHTE.

Bmpemen CTPOCXK HA NEIrMaTHTHUTE -

Uscnensanute mermatntu B FOxna Hopserus. ce xapaxTepusupaT ¢ mbiHa AndepeHLHanys
B KJACHTIECKd 30HAJIEH CTpPOEeX. Han-rrpocmTe N0~ CBCTAB KBaPL-MUKDOKJMHOBH TerMa-
TETH UMAT CJETHMS 30HANIEH CTPOEX.

Ha xonTakTa ¢ BMecTBamute aMprGOIUTH, KOUTO BBB BCHYKH cny-iau € pA3BK H SICEH,
¢ Pa3BuTa IPUKOHTAKTOBA AINTUTOBM/HA KBAPI-MHUKPOKIHH-IUIATHOKJIA30Ba 30HA ¢ JApe6GHO-
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© JocnecT OMOTHT, MarHeTHT, MOHSKOra Majxo rpadatT. HeGenunata ¥ Bapupa oT 1—2 1o
10—15 cm. C.ne;{na €IpO3BbPHECTA KBAapU-OJIUTOKJIa30Ba 30HA C MAJIKO KajueB ¢enamnar |
enposrocnect 6uoTHT. OIUroxnassT o6pasyBa yIbJKEHH KPUCTAJH, OPHEHTHPAHHA Cybmep-
NEHAUKYJIIPHO Ha KOHTAaKTa, KOMTO C& pa3sliupsABaT NHPaMHJANHO KbM IEHTPaJHATZ 4acT

. . Ha merMatuta. JlebenmnaTa Ha 30HATa OOCTHIA

0 10—15 cm. B HAKOM NErMAaTHTOBH >KHJH
alTUTOBHHATA 30HAa OTCHCTBYBA M €JPO3BP-
HECTATa KBapI-OJMIOKJIA30Ba 30HA € Pa3BHTA
Ha KOHTakTa ¢ aM¢ubonutute. B  mpyrn
ciyvyad, xaxro Ha tabsu. IV, I, nsetre 30HH ca
eIHakBO IoOpe mpenctaBeHd. C psA3bK KOHTAKT
HaBBTpPE CiedBa rpaduIHa KBapL-MUKDPOKJIH:
HoBa 30Ha (dur. 2, Tadbn. IV, 1). Ha xonrakra
MeXJIy - IBETe 30HH 4YeCTO € pa3BHTA TSICHA

MBHMLA OT I'paHaT uiad mMaruetuT. I'padinvdata

30HA € U3rpaZieHa OT eJpH YIbIDKEHH KpHCTa-
[ B B Eﬂ‘ -5 B2z L ’ sl I OT KI;J'IHCB ¢enn£ma?r OpPICHTII)rIpaH}]
@ur. 2. OGOGIEHM CXEMATHMHM pa3pesd Ha cyOneprmeHUKYJSIpHO Ha KOHTAKTa ¥ IHpa-

30HAJIHK OErMaTUTH or_IOmia Hopseruga: 1 — MHJAJHO pa3IuMpsBall Ce B IOCOKA KbM
NPEKOHTAXTOBA aIUIATOBHOHA 30HA, 2 — e€Ipo-

3LPHOCTA KBAPUONMIOKIAIOPA, 30HA, J — Ipa- UEHTpaJIHATAa 4YacT Ha >kiata. Te ca mpo-

¢buYHA KBAPU-MAKPOXIMAOBA 30HA;, 4 —anorpadu- pacHamM rpauyHO OT KBapl, KaToO pa3Me-

- 4eH KBAPL-IUIATMOKIA30B TIErMAaTHT; 5 — 6IOKO-  pUTE HA KBAPUOBUTE BPACTBLUM 3abesiexumMo

izuﬁ‘;aplgmﬁggﬁg’;‘ggn ;"“a;c :0;[ a“g““‘”::;' ‘HApAaCTBAT KbM LEHTbpa Ha xkwumata. Ms.
sy /— My T; 8§ — MacH~

»eH KBADIT (KBAPODA KAKE) - cnenpanusta Ha O 6e s (1986) moxassar,

ye B3aMMHOTO IIpOpacTBaHe Ha KBaplia u
KaJIueBUS (benmunaT B fpadmuHaTta 30ma
: Ha NErMaTUTHTE € HAIBIHO 3aKOHOMEPHO.
Vc’raHoncHn Ca OCHOBHMTE 3aKOHM Ha cpacTBaHe. KbM kpas Ha rpaduyHaTa 30Ha 3aKOHO-
_MEpHHTEe CPACTBAHUS HAMAaJIABAT ¥ CE CMEHST OT CJIyYailHM OPUEHTHPOBKU. 30HATa 3aBBHPIUBA
€ PA3KO TpeKbCBaHe Ha B3aWMHUTE CPACTBaHMs Ha KBapla U kanuenus demawmart (Tabs. IV,
2). B T031 MOMEHT KpaulluaTa Ha KBapUOBUTE BPACTBLM PA3KO HAEAPSBAT M YECTO 3aBBPLI-
BaT ¢ Kpuctagorpadpcku cpopmenu riasuyxm. Tyk rpaduyHaTa KBapU-MHKPOKJIMHOBA 30HA
ce CMeHs OT 6JI0OKOBa KBAPL-MHXPOKIMHOBA 30Ha (dur. 2, Tabm. 1V, 1). Hakou xanuesoden-
_ IIDaTOBH KPHCTaJ W MPOABIKABAT Aa pacTaT oT rpaduyHaTa B 610KOBaTa 30HA, HO 6€3 kBap-
LOBH BpacTbud. KBapubT KpUCTaJH3Mpa OTAEJHO KaTO MacHBHA CIIOSBAIUA Maca, Cpell Kos:
TO Ca Pa3MOJIOXEH! KPHCTAJIMTE Ha kanmeBHs denamunat: B To31 30Ha ce 3apaaT ¥ HOBU
KpMCTalld Ha KaJueB (eammaT, KOUTO Ce pa3zpacTBaT M KOHYCOBH/JHO Ce pa3lIMpSBAT KbM
LeHTpaHaTa YacT Ha xuyata (pur. 2). Hali-uecto kpucTaiuTe Ha KamdeBus deyammart 3a-
BBPUIBAT C KpHcTajorpadckm oOpMEHH Xpauina. B LEHTpaJHaTa yacT Ha XUjaTa € pas-
BHTAa KBapILOBa SAKA — MAaCHMBEH KBApll,’ KOWTO CItosBa KpauiiaTa Ha (enaIunaToBUTE KpH-
CTaJM ¥ HONBIIBA OCTAHANOTO NpocTpaHcTBo (Tabun. I1I, 3). HeGenunaTa Ha KBapLOBATa SAA-
Ka B OTJAEJHUTE UM Bapipa B LIMPOKK rpaHdu. IToHsxora Ts 3aema N0 50'% ot nebe-
JIFHaTAa Ha XWIaTa, KAaKTO € CJIy4YasT C Hai-roleMus pa3KpHT IerMaTHT B palioHa —
Inoccepxaiit (Tabn. III, 2).

C ycloxHsBaHe Ha XMMUYHUS U MUHEPAJHHS CHCTAB HA NMETMATUTUTE HACTHIBAT YCIOXK-
HEHHS A B TeXHHS BBTpelIeH cTpoex. HapacTBaneTo Ha anOHTOBHS KOMITOHEHT B IerMaTH-
THTe BOAM [0 TMOSBABAHETO B HAH-BBTPELIHATA YACT HAa GIOKOBATA KBapPL-MUKPOKIMHOBA 30-
Ha Ha 324aThLU¥ OT HOBAa XBapU-aJIBUTOBA WM YO-TOYHO HAa KBapll-XJeBeJaHAUTOBA 30HA.
ITpy HE3HAYUTETHO CHABPXAHUE HA aNbUTa TOM ce OTNIara W3OCTPYKTYPHO BBPXY KpaullaTa
Ha TOJIEMHTE KaJIMeBO(deNIImaToOBY KPUCTANIM OT GJIOKOBAaTa 30HA HA rpaHUNATA ¢ KBaplo-
BaTa sAKa XaTo O6GBUBKa C HeGeMHAa HAKOJKO CAHTHMETpa. IIpu MO-BUCOKH ChABPXKAHMSA Ha
aNbuT B HAW-BBTpEUIHATA YACT Ha OJIOKOBAaTa 30H2 Ce 06pa3yBaT aJOMTOBH KPHCTAIHM, KOUTO
pacTaT M Ce pa3’MUpSBAT NHpaMUIAaNHO KbM kBapromaTa sjaxa. Odopms ce HOBa XBapl-
KJIEBEJIAHAMATOBA 30Ha. 3aem{o C OTHEJHA eIpH KaTueBode IIUNnaToBH KPHCTAIH 0T 6J0K0-
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TABJIHUUHA:

1. PaBHOMEPHO3BPHECT IPAHMUT C ILJIMPH OT OMOTHUT M NpOCJOfKK OT rHaic, npepaﬁmerm B pa3jIf4Ha CIENncH.

Paiiona’ Ha }(pucmm:;arm, HOxHa Hopaerpm i .

2. PaBHOMEpPHO3BPHECT rpamn' c ronem( KCEHONMUTH OT MHTMATH3MPAHU IHaliCH, IPOCIOHKA OT rHalicH, ceRye-
cTH cﬁ!ym’ypu 3anmagHo ot Kpucrusuzanng, YOxHa Hopserns

3. Enpoa‘bpuec*r nopdHpeH rpaHnT ¢ IMCTO3Ha Tekctypa. 3anangHo or Esue, ¥Oxna Hopseras

4. EOpo3BPHECT UCTO3EH I'PAHMUT, BHEIPEH TMOCIOHHO B MUTMATH3HPaHH THajicy. IlermaTruTOoBa XANA Dpecima
rpaHuTa M THa#icute. 3anagno ot Esue, ¥Oxna Hopserns



TABJIUIIAII




TABIHWUIIAI

1. Ounm ruajicu. FOrousroaHo ot Esue, ¥OxHa Hopserus

2. MarmaTtu3upayy GMOTHTOBH IHAMCHA C NOCHOWHHM | ceyamu Teja oT rpaHuT. Cesepo3ananHo or Esue, FOxna
Hopseras

3. HopbrpeH WKCTO3EH TPAHUT HA KOHTAaKTa ¢ MHIMAaTH3MPaHM THANCH M HAIBHATH TOCHONHM METMATUTOBH
xuam B TaX. 3anagwo ot Esne, ¥Oxua Hopserns

4. Cevamma 30HANHA NETMATMTOBA XHIa B CI1a60 MHCMATH3HDAHH ampubonutn. U3toyro or Esue, FOxua
Hopserus



TABJIUIA IIL




TABJIVMIAIII

1. Ioneraro3ansram MOIIEH NErMaTAT B aMpuOonNTRTE, pa3paGoTBaH ¢ Kapuepa 3a nobuBane Ha xanues denn-
mnat. Ilermarur Jla, Yatouno or Esme, ¥OxHa Hopserns

2. Ctpn6 OT MacHBEH KBapI| B KBAPLOBATa fOxa. B OcHOBAaTA Ha CTHNI6a ce BMXXIAT ABA €DK KPUCTana OT Ka-
mues ¢dennumar. ITermatur I'moccepxaiit, 3amagHo ot Apexgan, ¥OxHa Hopeerus

3. TonsM xpucTan OT Kayiues desgmmnar 3anovsa na pacTe B rpaduyrara 30Ha (1) ¢ OPHEHTUPaHK BPacTbLM OT
KBapll, NPOABIXAaBa B 610KOBaTa 30Ha (2) XaTO YHCT OT KBAPUOBH BPACThLM KaJIMeB (GENAIMINaT M 3aBbPLIBA C
octeHenu kpauma (3) B nepudepuaTa Ha XBAPLOBATA SAKa. 30HANEH NerMaTuT OT Haxonuiie baliHmiop, 3TouHO
ot Esue, FOxna Hopsermsa



TABJIUWIOA IV




TABIUWUI[A 1V

1. Yacr or 3onaned nermatur. Haxommue Baiinmrop, watouno or Esume, ¥Oxna Hopeerus: / — npuxoHTax-
TOBA AIUIMTOBA 30HA, 2 — eAPO3BLPHECTA KBAPL-OJIMIOKJa30Ba 30HA; 3 — rpaduyHa KBapL-MUKPOKIIHHOBA 30-
Ha; 4 — 6JI0KOBA KBapIL-MHUKPOKJIHHOBA 30HA

2. YacT OT KpucTas Ha xaiues denawnar, rpa¢puyHo NpopacHan OT kBapu. BAsCHO KBAPLOBHTE BPACTbUM PAIKO
M39€3BAT M KPECTATBHT NPOABIXABA Aa PACTE KATO YHCT Kaaues ¢enammnar (npexox kbM 610koBaTa 30Ha). Ter-
MaTAT OT Haxomguwe Bajinmiop, w3touHo oT EBme, FOxHa Hopserus



BATA 30HA aJIOMTOBHTE XPUCTAJH 3aBbPLIBAT pacTexka cu B mepudepusTa Ha KBapuoBaTa sii-
ka (¢ur, 2). B HAXOM DErMATUTOBH XHJM BHB BBTPEUIHATA YACT Ha KBapPL-KJIEBEJaHIUTOBA-
T2 30HA KPUCTaJM3MPaT €APH KJIMHOBUIHM PUGEHOKOCTHO HAGpa3leHU KPHUCTANH OT MYCKO-
BuT. Te CHLIO HApPaCTBAT K Ce Pa3lMPABAT B IOCOKA KbM KBapLOBaTa AIKa. Hapen ¢ ToBa B
rpa¢uyHaTa XBapl-MUKPOKJIMHOBA 30HA C€ pa3BMBa anorpaduyeH KBapL-MUKPOKJIMH-IIfA-
rMOKJIa30B KOMILJIEKC KaTO CIIOXHA MpeXa, 3aIbJBallla MPOCTPAHCTBOTO MEXIY OTHAEIHUTE
KpUCTaJM OT IpacdyyHo mpopacHad KauueB Qenammar. Ilo nsmata MOINHOCT Ha IOYTH
BCHYKH IeTMAaTHTH € pa3BUT OMOTHUT mold popmaTa Ha IUTOYECTH KPHCTAJM H METJIOBHOHU
arperaTu, JOCTUTAIIM 0 KBapuoBaTa saxa. C xBapu-kjieBeTaHIUTOBAaTa 30HA € CBbP3aHa OC-
HOBHATa YacT OT aKUECOPHATAa PelKO3eMHa M peAKOMeTasHa Mupepanusauus. Okojo enpute
OEOTHTOBU KPHCTAJM B Ta3W 30HA Ca DPAa3BHTH CJOXHU DEJKO3EMHH THUTaHO-TAHTAJIO-HHO-
6aTi OT rpymata Ha QeprycoHuTa M eBKCEHHUTa, KOJYMOMT, MOHALUT, OPTUT, OKOJIO MYCKO-
BUTOBHTE KPHCTAIM — KOJYMOHT, MOHALWMT, Gepust. OPTHT, MarHETHT, MJIMEHMT W IPaHAT
Ce CpEellaT ¥ B IO-BBHIUHHTE 3GHH. '

3a1<moqune

C usyanaHeTo Ha nermatutuTe B KOxHa HopBerust ce u3sicHuxa 11sa BaXKH MOMEHTA OT mpen- -
CTABUTE 3a 30HAJIHMS CTPOEX HA IDAHHUTHUTE IETMATHUTH.

1. IIpeMHHABAHETO OT €JHa NMErMaTHTOBa 30HA KHM APYra HEBHHATM CE CHIPOBOXHA C
IBJHO COMpaHe Ha KPHCTAJM3alMATa HAa BCHYKM MHHepanHd a3 OT IO-paHHATa 30HA Ha
rpaHMuaTa H cbe CiefABauiata 30Ha. KakTo 6elre mMOKasaHo, pY IpexoJa OT rpaduyHaTa.
KbM OJIOKOBaTa XBapL-MHUKPOKJIMHOBA 30HA -M TIO-HATATHK KBM KBapl-KJIEBEJIaHAWUTOBATA
30Ha OTHEJHH MHIWBUAM OT IO-paHHATA 30HA NMPOABIKABAT Ia pacTaT H B ClieABalliaTa 30-
Ha. He3aBHCHMMO OT TOBa TPaHULMTE MEXAY OTIENTHUTE 30HM Ca MHOTO SICHO OYePTAHHM.
Bcsika 30Ha ce OTNMYaBA CHC CBOI Habop oT MuHepamuu $haszu ¥ XapaKTepHH CTPYKTYDHU
B3AaMMOOTHOLLIEHHUS MexIy Tax. Taxa B rpadmyHaTa 30Ha € HaJMlEe OPHEHTHPAHO B3aMMHO
cpacTBaHe Ha KBaplia U KaJWeBHs enamrat, B 610koBaTa 30Ha iBaTa MiIHEepaia KpUCTaTH-
3MpaT OTHEJHO, B KJIEBENAHIMTOBATA 30HA C€ NMOABSBA HOBAZ MuHepanHa (aza — anGuT,
TI0-KBCHO C€ NOSBABa MYCKOBUT. KpucTamuTe oT kajueB ¢desaiinaT, KOUTO IPOABIXKABAT Oa -
pactat ot rpaduyHaTa 30Ha B 6JIOKOBATA, Ca JULIEHK OT KBAPUOBH BpacThuu. CleIoBaTeNHO
TpexXoabT OT €Ha 30Ha KbM Jpyra ce GeJexH OT ChLIECTBEHA TIPOMSAHA BBB HU3MKO-XHUMUY-
HUTE TapaMeTpH HAa CHCTEMAaTa, KOETO HaMHupa OTpaKeHHe B PA3Ka IPOMSHA HAa CTPYKTY-
pata WiId BHAA 4 Opos Ha MuHepaJHuTe (aszu. 30HAJHUAT CTPOEK HA U3CAeIBAHMTE MermMa-
THTR MOXe Ja ce U3pa3u [eOXMMHYHO 4Ype3 OCHOBHUTE XMMHYHK KOMIOOHEHTH Ha 30H0O06-
pasyBalquTe MMHepasHM (a3zm no ciaemsus HauywH: Na, Ca (Si) — K, Si—>K, (Si) — Na,
(S1), K — Na, K, (Si)—-Si. (Cxobute 03HayaBaT, Yye KBApUBT B CHOTBETHUTE 30HH HMa BTOPO-
CTEIIEHHO 3HAYeHHe KaTO CTPYKTYpoompeHersiu dakrop.)

2. Jlocera ce cunTa, 4e 610KOBaTa KBaplI-MHKPOKJIWHOBA 30HA NPEACTABISABA M30JMpa-
HE ¥ HEOPHEHTHUPAHH €ApH KPUCTAJH OT KajmeB (peyalmaTt, CriOEHH OT MacHBEeH KBapl. B
Ha#-CIIO)KHO30HAIHUTE MHUKPOKIMH-an6uTOoBH merMatutd C o 1o no B (1962) oTnmens -Ase
TaKUBa 30HU — 30HA HA GIOKOBUA MUKPOKJMH I (pemu cepufTa OT anGUTOBU 30HH) U 30HA
Ha GyoxoBust MukpokiauH II (B nepudepusara Ha kBaprosaTa saka). U3xoxaaiika oT mono6-
uy npefctasu, U e b ol (1977) cmaTa, 4e nerMaTHTUTE ca M3TPANEHH OT 1B TEHETHYHO pa3-
JYYaBallld Cé YaCTH — KOpa, KBAETO NMpOTAYa OPHEHTHpaHa, HacOYeHa KpHCTanu3alMs Ha
MYHEPANMTE OT KOHTAKTa KbM IEHTHPA Ha IIETMaTHTa, M SAPO, KbAETO NMPOTHYa HEOPHEHTH-
paHa KpUCTaJu3alus Ha M3O0JUPAHH KPHCTAM OT KajHeB (elUImaT, NaBallld B MacHBHHS
ksapy. Toil Jomycka, 4e KpHCTaIu3alusATa B ABETE YACTH HA IMErMATHTA HPOTHYA MOYTH e1-
HOBPEMEHHO.

Ha6m011e}mﬂra BBpXYy nermatututTe oT HOXHa HopBerus mokazaxa, ye He cxmechyBaT
M30JMpaHy, TIIaBALIH, HEOPHEHTHPAHY KPHUCTall OT kameB denmiunar B 6J0K0BaTa 30HA W
ANKaTa Ha MErMaTUTOBUTE Tena. ToBa ca OTAENHM rONeMM KPUCTalM OT KajmeB denammaT,
KOMTO NpOABKABAT Ha PacTaT OT rpauyHaTa MM OjokoBaTa 30HA, UPEMHHABAT Ipe3
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KBapll-KJIeBeJaHAXTOBaTa 30HAa (IIPU MHKPOKIMH-aJIOUTOBUTE HErMaTUTH) W 3aBbPUIBAT B
pmepudepnaTa Ha KBaploBaTa siaka ¢ Kpuctamorpadcku odopmenn kpauuia. Ilocienen kpu-
CTalM3Mpa YMCT MacuBeH kBapu. Tosa Muoro no6pe ymuu na tabn. IIl, 2, 3. OrpoMuaTa kBap-
. 1loBa fAKa Ha merMatuta IJoccepXxaiT He CBABPKA HUKAKBH (bemlmna*ronn kpuctaau. Te
3aBbpIIBAT B HeliAMTe nepudepHu yactu. 1o TO3NM HaumH ce O6GACHSBA M CBHUIHOCTTA Ha OT-
nenenute ot ColonoB NBe GIIOKOBU 30HM, Pa3fieJIeHH OT Cepust ai6UTOBY 30HH B'MHUKPOKJIMH-
aJIOUTOBUTE TErMaTHTH.
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