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CUBUPCKOE OTAEJEHHUE
POCCUMCKOM AKAJIEMUU HAYK

HAYYHBIN KYPHAJI
IFEOJOIusi U TEO®PU3UKA

Teonocus u eeouzura, 2014, 1. 55, Ne 12, ¢. 1713—1727

HIETPOJIOI'MA, TEOXUMHA U MUHEPAJIOT'YA
VIIK 554+550.42/552.52(620)

MUHEPAJIOT WS U TEOXUMMS TJTMHACTBIX ®PAKITANA
PA3JIMYHBIX CAITPOJIMTOB, EI'KIIET: BBIBOJbI IO HCTOYHUKAM
OCAJIOYHBIX KAOJIMHOBBIX MECTOPOKJIEHUI

X.M. Baiioymu
Central Metallurgical R&D Institute, PO Box 87 Helwan, Cairo, Egypt

BEImoTHEHEI MUHEPATOTHYECKHE M T€OXMMHUYECKIE NCCICAOBAHMS TIIMHUCTHIX (paKIUil CalposUTOB,
Pa3BHUBAIOIIMXCS 0 TpaHUTaM, 0azanbTaM ¥ cilaHnaMm Erumnra, ¢ menbio U3ydeHHs BIMSHUS HCXOIHBIX MOPOJ
Ha COCTaB CalpOJIMTOB M MOTEHIIHAJIA STHX CAIPOJINTOB KaK BO3MOXKHOTO HCTOYHHKA OJIM3KOPACHOIOKEHHBIX
0CaJI0OYHBIX MECTOPOXKIICHUH KaoInHa. [3y4eHHbIe TIIMHUCTBIC (PaKIK CAlPOIUTOB OKAa3bIBAIOT MUHEPAIIO-
TMYecKHe U TeoXuMuueckue Bapuanuu. CanpoanuTsl, pa3BUBAIOLIMECS [0 TPAHUTAM, COCTOAT U3 KAOJIUHUTA, &
pa3BuBaromyecs 1Mo 0a3aabTaM IOJHOCTBIO CI0KEHBI CMEKTUTOM. B OfHUX ClTydasx camposuThl, 00pa3oBaH-
HBIC TI0 CIIAHI[AM, CJIOKEHBI KAOJIMHUTOM, a B IPYTUX — MPEICTABICHBI CMECHIO KAOINHNTA, MIIINTA U XJIOPUTA.
CanpoJuTel, pa3BuUBaroIuecs 1o 0a3aabTaM, XapaKTepPH3yIOTCSI OTHOCUTEIHFHO HOBBIIICHHBIMH COICPKaHUSIMU
TiO, u Ni 110 CpaBHEHHUIO C CaNPOIUTAMH — MPOJYKTaMH BBIBETPHBAHUS IPaHUTOB. CalpoUThl IO FPAaHUTAM
HMMCIOT MIOBBIIIICHHBIC cojiepkanus Ba, Li, Pb, Sr, Th, Y u Zr B cpaBHEHHUH ¢ canpoUTaMu, pa3BUBAOIIIMUCS
no 6a3anbTaM u cnannaM. CanponuTel, 00pa30BaHHBIE TIO PA3INYHBIM CIAHIIAM, XapaKTEePU3YIOTCS MEPEMEH-
HBIM pacrpesieleHIeM MHOIMX KOMIIOHEHTOB, TakuX Kak TiO,, Cr, Ni, Ba, Y u Zr. XoTs 1714 Bcex U3y4eHHBIX
CarpoJIMTOB HOPMUPOBAHHBIC MO XOHJPHUTAM pacHpeneNieHus peako3eMenbHbx 31eMenToB (REE) xapakre-
PH3YIOTCSI OTHOCHTEIIBHBIM 00OTaIlleHHeM JETKUMH peako3eMessHbIME dnteMeHTamu (LREE) B cpaBHennu ¢
Tsokensivi (HREE), rpanuTHbIe carpoiuTsl 00HapYKUBAIOT OTpHLaTesIbHbIe Eu aHoManny, Toraa Kak campo-
JIUTHI, Pa3BUTHIE 10 Oa3anbTam, uX He MMeloT. REE crekTphl campoiauToB 1Mo CllaHliaM TOKa3bIBAalOT cliadble
nonoxurenbHele Ce aHOMaINU U caadble 10 yMEPEHHBIX OTpUIaTebHble Eu anomanun.

Canponutsl, oOpa3syromuecs Mo 6a3anbTaM U METaoCaJ0YHBIM MOPOJaM, OTHOCATCSA K MPOAYKTaM BBI-
BETPHUBAHMS OMCHAINTU3AINOHHOTO THIIA, @ CAIIPOJIUTEI, Pa3BUBAIOMINECS MO TPAHUTAM, — K MIPOTYKTaM BBI-
BETPHUBAHMS ANINPU3ANNOHHOTO THIA. CarpoIuThl, PA3BUBAIOIINECS IO CIAHIIAM, OTHOCSTCS K IPOYKTaM BbI-
BETPHUBaHUS OHCHATNTH3AIMOHHOTO (AcyaH u AOy Hatam) n aimupuzannonsoro (Xa6o6a) THIIOB.

Ha ocHoBaHnu GJIM30CTH MUHEPAIIOTHH M TE€OXUMHU 110 IMIaBHBIM, peakuM 1 REE anementam camnpoiu-
ThI, Pa3BUTHIE TI0 CllaHIIAM Xa0006a, MOTYT pacCMaTPUBATLCS KaK BO3MOXKHBIH MCTOUHHMK KAOJMHOBBIX MECTO-
pOXIeHH KapOOHOBOTO BO3PACTa, JIOKAJTM30BAaHHKIX B paifoHax XacOep n Xa6o6a CHHalCKOro MoJIyoCTPOBa.
C npyroif CTOPOHEL, ¢ y4eTOM OJIM3KHX MHHEPAIOTHUECKNX M TEOXHMUYCCKUX XapaKTEPUCTHK CAIPOIUTOB U
3aj1exeil KaoJInHa, 0caI0YHbIe 3aJIeXKH KaoJIiHa KapOOHOBOTO Bo3pacTa paiiona AGy Hatam, a Taxke MenoBble
3aJIe)K1 KaoJIMHA BO BeeX paiioHax CHHas MOTJIM MMETh CBOMM MCTOYHHKOM OJIM3JIEKAIVe CIIaHIEBIE Calpo-
yutel. I'panutel ApaBuiicko-HyOuiickoro mura (AHIL) u Bocrouno-Caxapckoro kpatona (BCK) sasusrorces
BO3MOKHBIMU HCTOYHHUKAMU 3aJI€Kel MM30JIUTOBOTO U INTACTUYHOr0 KaonKHa paiiona Kanabma (Acyan), o uem
CBHJETEIBCTBYIOT OJIM3KHE MUHEPAIOTO-TeOXHMUUECKNE XapAKTEPHCTHKU TPAHUTHBIX CAlIPOJIUTOB U 3aexeit
KaoJIMHA.

CanpOﬂume, Mecmopoofcdel—mﬂ Kaojiund, Munepanocus, ceoOXumusl, UCmoYHuKuU, Eeunem.

MINERALOGY AND GEOCHEMISTRY OF CLAY FRACTIONS
FROM DIFFERENT SAPROLITES, EGYPT:
IMPLICATIONS FOR THE SOURCE OF SEDIMENTARY KAOLIN DEPOSITS

H.M. Baioumy

The clay fractions of saprolites from granites, basalt, and schists in Egypt were subjected to mineralogical
and geochemical investigations to examine the effect of source rock on the composition of the saprolites and the
possibilities of these saprolites as a source of the nearby sedimentary kaolin deposits. The clay fractions of the
studied saprolites show mineralogical and geochemical variations. Saprolites from the granites consist of kaolin-
ite, while saprolites from the basalts are composed entirely of smectite. Schist-derived saprolites are composed
of kaolinite in some cases and of a mixture of kaolinite, illite, and chlorite in the other. Saprolite from the basalts

© X.M. Baiioymn, 2014
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is characterized by relatively higher contents of TiO, and Ni compared to saprolites from the granites. Saprolites
from the granites have higher contents of Ba, Li, Pb, Sr, Th, Y, and Zr compared with those of the saprolites
from the basalts and schists. Saprolites from different schists show variations in the distributions of many con-
stituents, such as TiO,, Cr, Ni Ba, Y, and Zr. Although chondrite-normalized rare-earth element (REE) patterns
are characterized by relative enrichments in light rare-earth elements (LREE) compared to heavy rare-earth ele-
ments (HREE) in all saprolites, granitic saprolites show negative Eu anomalies, while saprolites from the basalt
have no Eu anomaly. The REE patterns of saprolites from the schists exhibit slight positive Ce anomalies and
slight to moderate negative Eu anomalies.

Weathering of saprolites from the basalt and metasediments is classified as bisiallitization type, while
weathering of saprolites from the granite is allirization type. Saprolites from the schists vary from bisiallitization
(Aswan and Abu Natash) to allirization (Khaboba) type.

Saprolites from the Khaboba schist can be considered the possible source of the Carboniferous kaolin
deposits in the Hasber and Khboba areas of Sinai, based on the similarity in the mineralogy and geochemistry
of major, trace, and rare-earth elements between the saprolites and the deposits. On the other hand, Carbonifer-
ous sedimentary kaolin deposits in the Abu Natash area, as well as the Cretaceous kaolin deposits in all areas of
Sinai, might have been derived from the nearby schist saprolites, based on the similarity in the mineralogy and
geochemistry between the saprolites and the kaolin deposits. Granites from the Arabian—Nubian Shield (ANS)
and East Sahara Craton (ESC) are the possible sources of the pisolitic and plastic kaolin deposits in the Kalabsha
area (Aswan), as indicated from the similarity in the mineralogy and geochemistry of the granitic saprolites and
the kaolin deposits.

Saprolites, kaolin deposits, Egypt, mineralogy, geochemistry, source

BBEJAEHUE

Canposut npejacTaBiseT co00i BbIBETPEIYO HOPOAY, COXPAHUBIIYI0 OOBEM M HCXOAHYIO CTPYKTYPY
KOopeHHO# mopos! [Stolt, Baker, 1994]. XapakTepHCTHKH CallPOIUTOB OMPEACISIOTCS OCOOCHHOCTSIMH BEIBET-
pPHUBaHUS TIEPBUYHBIX MUHEPAIIOB M IMPOTEKAIOIINX MPOIECCOB, TAKUX KaK OMOIIOTHYECKAst aKTHBHOCTb, HILITIO-
BUanys U (HopMHPOBaHHE HOBOOOPA30BaHMIA, B TOM YHCJIE CKOTUICHUH OKCHIOB KeJe3a H HOBOOOPAa30BAHHBIX
TJIMH B IIyCTOTaX. XapaKTEPUCTHKH CAMIPOJIUTOB 3HAYUTEIFHO H3MEHSIOTCS KaK B BEPTUKAIBFHOM, TaK U B TOPHU-
30HTAJIBHOM HAIPABJICHUSX 1 3aBUCAT OT CTPYKTYPHI 1 MUHEPAJIHHOTO COCTaBa MAaTCPHHCKOM TIOPOJIBI, CTETICHH
BBIBETPUBAHMS M THAposIoTHYeckux ycnoswuii [Scholten et al., 1997]. Ctpykrypa camponura cBs3aHa ¢ HCXO/I-
HOH JINTOJIOTHEH, KOTOpast JTydIlIe BCETO MPOCISKUBACTCS B Ipy003epHUCTOM canpoiute. C yBeITHUECHHEM CTe-
TIEHU BBIBETPUBAHUS MEPBUYHBIX MHUHEPATIOB Pa3BHBAIOTCSA MYCTOTHI U O0Opa3yrOTCsl BTOPUYHBIC MUHEPAIbI,
KOTOPBIE MOTYT BBI3BATh Pa3pyLICHNUE JTUTUTOBON CTPYKTYPhI MEIKO3EPHHUCTBIX CalpoauToB [Stoops, Schaefer,
2010]. bonbIIMHCTBO OMKMCAaHUI CAIPOIUTOB MOCBAIIEHO OMUCAHUIO MUHEPAIBbHBIX TpeoOpa3oBaHuii, 0coOeH-
HO B MOPOJax, CIOKEHHBIX KPYMHBIMU KpHCTAJJIaMH I10JIEBOTO IITIATa, CJIIOJbI, POrOBOi OOMaHKU U KBapla
[Gilkes, Suddhiprakarn, 1979; Rebertus et al., 1986; Buol, Weed, 1991; Robertson, Eggleton, 1991; Wilson,
2004].

B Erunre mmpoko pacmpocTpaHeHbI 3aIeKH 0CAT0YHOTO Ka0JINHA, KOTOPBIE UMCIOT Pa3IMIHBIA BO3pacT
(kapOOH M Mel), BCTpEYarTCs B pa3auuHbIx paiioHax (CuHalh W AcyaH) M TpPEICTaBICHbI Pa3HBIMH THIIAMH
(TM30JTUTOBBIMH KPEMHSIMHE U IIACTHYHBIME KaOJHHAMH). /17151 BBIICHEHHSI NCTOYHHUKA U TIPOUCXOXKICHHS ITHX
MECTOPOXICHUN OBIIM BBHITOJHCHBI ACTANBHBIC MUHEPAJOTHYCCKHE M TEOXUMHYCCKUE (TJIaBHBIC, PEAKHE H
penKo3eMeNbHbIC DIIEMEHTHI) ucclienoBanus [Baioumy, Gilg, 2011; Baioumy et al., 2012]. B kauecTBe BO3MOXK-
HOTO MCTOYHMKA 3aJeKel MU30JIMTOBOTO KPEMHUCTOTO KaonuHa B paiione Kamabma (Acyan) X. baitoymu u
A. Tunr [2011] npennosnaraioT cMech OT YMEPEHHO- 10 BHICOKOMETaMOP(H30BaHHBIX OCHOBHBIX, 'PAHUTHBIX U
menoyHsix nopoj. X. baiioymu ¢ coaBTopamu [2012] oTMeTHIH, YTO OCaJ0YHBIE MECTOPOXKIACHUS KAOJIHHA
KapOOHOBOTO BO3pacTa B paifoHe CuHas reTeporeHHbl 0 MUHEPAILHOMY M F€OXUMHUYECKOMY COCTaBaM, 4TO
OTpa)kaeT CyLIECTBOBAHUE JIOKAJIBHBIX UCTOYHUKOB JUIS KaXI0TO MECTOPOXKIeHUS. ICTOYHUKOM IS TUX Mec-
TOPOKICHUN MOXKET OBITh KaK OTJEJIbHAS [OPOJia OCHOBHOT'O COCTaBa, TaK U CMECh I'PaHUTOB, MeTaMOp(hU30-
BaHHBIX OCHOBHBIX U IIENOYHBIX 1mopoa. C Apyroil CTOPOHBI, MECTOPOXKICHHS KAOJWHA MEJIOBOT'O BO3pacTa
SIBISIFOTCST OJTHOPOTHBIMHE IT0 MUHEPATLHOMY U TEOXHMHYECKOMY COCTaBaM, a HX HCTOYHUKOM SIBISIETCSI CMECh
ciraboMeTaMOpP(PU30BAHHBIX U TPAHUTHBIX TIOPOJI.

MHorne u3 3THX KPUCTAUTHIECKUX TOpo (0a3UTHl, TPAaHUTOUABI, IEIOYHBIE M MeTaMOp(HUIecKue mo-
ponsl), ciararomue Apasuiicko-HyOuiickuit mut (AHLL) u Bocrouno-Caxapckuii kpatoH (BCK), 3aneraror B
HETIOCPEICTBEHHOH ONM30CTH OT 3aJIeKeil 0CaJOYHOro KaoidnHa Ha Tepputopun Acyana u Cunas. Kops! BBI-
BETPUBAHUS 3THX ITOPOJ MOTYT SIBISITHCS BOSMOKHBIMH HCTOUYHHKAMU MECTOPOKACHUH KaoJIMHA B 3TUX obac-
TsX. B nanHoit paboTte ObuIa H3yueHa MUHEPATIOTUS U TeOXUMHUSI (TIaBHBIC, PEAKHE U PEAKO3EMEIbHBIC IICMEH-
Thl) TJIMHUCTBIX (pPakUUil KOp BBIBETPUBAaHUS (CAMPOJUTHI), Pa3BUBAIOLIMXCS MO HEKOTOPBIM H3 3TUX
KPUCTAJUIMYECKUX MOPOJI, HAIPUMEP, METaocalkaM, ClIaHllaM, FPaHuTaM U 0azajbTaM, C eJbI0 OLEHKH 3TUX
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mopoa Kak BO3MOYKHOTO HCTOYHHKA 3ajIeXkenl 0caJouHoro KaojanHa B Erunre. I[J'[ﬂ WJUTIOCTpalluu BJIIMAHUA Ma-
TEPHUHCKUX IOPOJ Ha MI/IHCpa.]'IOFI/ILICCKI/II\/‘I U F€OXUMMYECKUN COCTaBBI CarpoJIMTOB 060y>KZ[a}OTC$I Ha6n1011a10-
murecs Bapualvi MUHCPAJIBbHOT'O U TCOXUMHUYCCKOI0 COCTABOB 3TUX CAIIPOJIUTOB.

MECTOIOJIOXXEHUE U I'EOJIOTUS U3YYEHHBIX CAITPOJINTOB

HccnenoBanHble campoiIUThl OTOOPAHBI ¢ MECTOPOXKIACHUI OCAaIOYHOrO KAOJHHA, JIOKAIN30BAHHBIX B
IByX paiionax Erunrta, Acyan u Cunaii (puc. 1). CuHalCKHi TIOJIyOCTPOB PACIOIaraeTcsi B CEBEPO-BOCTOYHOM
yactu Erunta Ha paccrosiuuu okoso 220 km ot r. Kaup.

VYdacTok AcyaH pacroniaraercs Ha rKHOHU rpanuie Erunra Ha paccrosaun okoio 1000 km ot r. Kaup
(cMm. puc. 1, A). Ha aToM yyacTke MaTepHHCKHE TTOPOJIbI CIOXKEHBI TopofaaMu GyHmamenTa Boctouno-Caxapc-
koro kpatona (BCK), Apasuiicko-HyOwutickoro mura (AHILL) 1 Me3030iickumMu menounbiMu 6azanbramu. BCK
CJIOKEH TPEeUMYLIeCTBEHHO THelcamu U rpaHuTamu [Harms et al., 1990; Stern et al., 1994]. AHILI crnoxen B
OCHOBHOM TPaHUTAMH, T'PAHOIUOPUTAMH, KBAPIEBBHIMU TUOPUTAMH, THeHcaMu, rabOpo, amduOonuTamMu u
KpUCTaJUIMYecKuMHU ciannamu [Sultan et al., 1990; Hassanen, Harraz, 1996; Hassanen, 1999; Stoeser, Frost,
2006; Hargrove et al., 2006; Moussa et al., 2008; Liegeois, Stern, 2009; Ali et al., 2009]. K me3030iickum 1ie-
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Puc. 1. A — kapra Erunra, noka3piBammas pacmnoJio;keHue HCCIeOBAHHBIX Y4aCTKOB. B — reonorn-
Jeckasi KapTa 1okHoi yactu Erunra [Ali et al., 2009], moka3biBaromasi pacnpeaejieHie MarMaTH4eCKUX
u Meramopduuecknx nopoxn Apasuiicko-Hyomniickoro mura (AHIIY), Bocrouno-Caxapckoro kparosa
(BCK), BynikaHHYeCKHX NPOSIBJICHHIT Me3030iiCKOI0 BO3pacTa, MecTOINO0JI0OKeHHEe Y4aCTKOB ONPO00OBaHUs
CanpoJIMTOB, a TAK/Ke MECTOPOKAeHHUsI MM30JIMTOBOI0 M IVIACTHYHOI0 KaoJnHAa Ha yyacTke Kasa6ma.

1 — Bocrouno-Caxapckuii KpatoH, 2 — (haHepO30HCKUE BYJIKAHUTHI, 3 — METaBYJIKAHUTHI U O()HOIHUTHI, 4 — IPAHUTHI, 5 — THEUCHI U
MHI'MaTHTHI.

C — reosnoruyeckas kapra Cunaiickoro nosayocrposa [Shimron, 1980], noka3biBalomas rjiaBHble Mar-
MaTH4YecKHe U MeTaMopduYecKHe KOMILIEKChI, MECTOMOJI0OKeHHe ONMPOOOBAHHBIX CAMTPOJINTOB, a TAKKe
MEeCTOPOK/AeHUI 0CaI0YHOI0 KA0JIMHA KAPOOHOBOI0 U MEJIOBOI0 BO3PACTA. | — daneposoiickue ocaku, 2 — mie-
JIOYHBIC BYJIKAHUTHI, 3— LICJIOYHBIC I'PAHUTHI, 4 — WU3BECTKOBO-IIIEJIOYHBIC T'paHUTOUbI, 5— METaoCaJaKH, 6 — THEHCHI.
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