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APPENDIX I 

TABLE I A: SAMPLE LOCALITIES, HAND SPECIMEN DESCRIPTIONS, AND X-RAY DIFFRACTION DATA. 

u y 

CH - CHLORITE 

. I - ILLITE 

K - KAOLINITE 

M - Mor~TMOR I LLON i TE 

py - PYRITE 

Go - GOETHITE 

HE - HEMATITE 

MT - MAGNETITE 

'* - PRESENT IN MODERATE AMOUNT 

TR - PRESENT IN TRACE AMOUNT 

SAMPLES ARE ARRANGED IN ORDER OF DECREASING GEOLOGICAL AGE. 
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SWAZILAND SYSTEM 

FIG TREE SERIES 

SAMPLE 
LOCALITY COLLECTOR REMARKS 

CLAYS FELDSPARS CARBONATES 
OTHERS 

No. DOMINANT SuBORDINATE PLAGIOCLASE K- FELDSPAR CALCITE DOLOMITE SIDERITE 

FG I. MAIN ROAD FROM HAVELOCK PROF.J. DE DARK GREEN, WELL CH K(TR) TR 

TO BARBERTON, A SOU T 2 VILLIERS LAMINATED SHALE, 

MILES SOUTH WEST OF PRECAMBRIAN REMARKABLY WELL 

EMLEMBE TRIG, BEACON, RESEARCH UNiT PRESERVED. 

FARM JosEF's DAL. U.C.T. 

FG 2. As FOR FG I. As FOR FG I. BROWN FERRUGINOUS CH - GO 

LENSES EXTRACTED 

MANUALLY FROM FG I 

FG 8. VICINITY OF NGWENYA GEOLOGICAL FERRUGINOUS SHALE - - HE 

I RON DEPOSIT, 31° .SURVEY OF FROM BOREHOLE CORE 

0 if' E, 26°12'S. SWAZILAND 

FG 9. FiG TREE SERIES TO WEST As FOR FG 8. WEATHERED SHALE - - HE 

OF PIGGS PEAK 

31 ° I 2- I I 3' E' 

58-1/3'S. 

25° 

FG 10. VICINITY OF NGWENYA As FOR FG 8. FERRUGINOUS SHALE - - MT 

IRON DEPOSIT HE 

31° 02'E, 26° 12t' s. 

FG I I. As FOR FG 10 As FOR FG 8. FERRUGINOUS SHALE - - MT 

HE 

FG 12. TAKEN IN ROAD CUTTING DR.H.ALLSOPP DARK GREY WELL CH-I K(TR) 

BETWEEN SHE SA AND FAIR- BERNARD PRICE LAMINATED SHALE 

VIEW GOLD MINES. INSTITUTE, 

ULUNDI SYNCLINE. JOHANNESBURG 

FG 13. As FOR FG 12 As FOR FG 12 DARK GREY WELL CH-I K "* 
LAMINATED SHALE 

FG 14. As FOR FG 12 As FOR FG 12 DARK GREY WELL CH-I K(TR) "* TR TR 

LAMINTED SHALE 

FG 15. As FOR FG 12 As FOR FG 12 GREY-GREEN POORLY CH-I K(TR) "* TR TR 

LAMINATED (GRAY-

WACKE) 



2. 

SAMPLE 
LOCALITY COLLECTOR REMARKS 

CLAYS FELDSPARS CARBONATES 
OTHER 

i~ 0. boMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DoLOMITE _S_I DER IT E 

FG 16 NEw WATER AFFAIRS DEPT. As roR FG 12 OAR K GREY WEL.L CH-I '* 
CANAL ON FARM Lou 1 EV 1 •.. LE LAMINATED .Sf1 ALE 

467 ON EAST SIDE OF 

Louw's CREEK 

FG 17 A f:.; FOR FG 16 As FOR FG 12 DARK GREY WE l.l~ I CH(TR) 

LAMINATED SH A l_E 

SF 2 COLLECTED FROM A CUTTINS DR.H,ALLSOPP FRESH, MEDIUM TO FINE CH I (TR) '* 
ON THE MOUNTAIN ROAD BERNARD PRICE GRAINED GRAYWACKE. 

WEST OF THE SHE SA MiNE, INSTITUTE, 

AT A PO I i·JT SLIGHTLY EAST J 0 H A iJ :·• E S BURG 

OF THE 5/9 MILESTONE, 

NORTHERN LIMB OF ULUNDI 

SYNCLINE, 

SF 3 As FOR SF 2 As FOR SF 2 FRESH GREY GRAYWACKE. CH-I - '* TR 

COMPOSED OF ABOUT 

E Q.U A L AMOUNTS OF CLAY-

EY MATERIAL AND 

ANGULAR MINERAL FRAG-

MENTS 0.6 MM. 

SF4A As FOR SF 2 As FOR SF 2 DARK GREY, FINELY CH-I - TR TR 

LAMINATED SHALE 

SF4B As FOR SF 2 As FOR SF 2 FRESH, GREY, MEDIUM CH-I - '* TR 

TO FINE GRAINED GRAY-

WACKE. 

SF 5 As FOR SF 2 As FOR SF 2 DARK GREY, FINELY CH-I K(TR) '* TR 

LAMINATED SHALE. 

SF 6 As FOR SF 2 As FOR SF 2 DARK GREY, FINELY CH I '* -
LAMINATED SHALE, 

SH 2 BOREHOLE CORE ZK 40, As FOR SF 2 EXTREMELY FINE CH-I '* '* TR 

WHICH PENETRATES THE GRAINED, GREY SHALE 

CORE OF THE ZWARTKOPPIE 

ANTICLINE CLOSE TO THE 

SHE SA MINE·, 



3. 

SAMPlE" 
LOCAl. IT! Cor LECTOR REMARKS 

CLAYS FELDSPARS CARBONATES 
OTHER 

~~ 0' DoM 1 ~~ANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE 
s 

SH 3 A r .) ~-oR SH 2 As FOR SF 2 FRESH GR E (, FINEL( CH-I "* 
i_ AM IN AT ED SHALE 

SH 6 As FOR SH 2 As FOR SF 2 FRESH GREY, FINELY CH I (TR) TR 
LAMINATED SHALE 

SH 7 As FOR SH 2 As FOR SF 2 MEDIUM GRAINED GRAY- CH I (TR) '* TR 
WACKE 

FG As FOR SF 2 As FOR SF 2 COMPOSITE SHALE, NOT CH I '* TR 
COMP. TO BE CONFUSED WITH 

ALLSOPP ET AL ( 1968) 

SAMPLE No. C WHICH IS 
A COMPOSITE FIG TREE 

GREYWACKE FROM THE. 
NEw CoNsORT MINE. 

PONGOLA SYSTEM 

MOZAAN SERIES 

Mz I MOOIHOEK-KABUTA AREA. SwA z 1 I_ AND FERRUGINOUS SHALE TOP TR MT 
31° 27*' E, 26° 53-2/3 1 GEOLOGICAL OF FIRST SHALE BAND, HE 
s. SOCIETY 

Mz 2 As FOR Mzl As FoR Mz I As FOR Mz I , BUT LESS MT 
FERRUGINOUS HE 

Mz 3 Moo I HOEK-KA BU TA AREA. As FOR Mz I MAUVE WEATHERING I (TR) GO 
31° 27'E, 26° 56'S. SHALE, THIRD SHALE 

BAND 

Mz 4 MOOIHOEK-KABUTA AREA, As FOR Mz I MAUVE SHALE, SEVENTH 
31° 26f' E, 26° 57'S. SHALE BAND. TR HE 

Mz 5 As FOR Mz 4 As FOR Mz I PALE SHALE, SEVENTH I (TR) TR 
SHALE BAND· K(TR) 

Mz 6 MozAAN OUTLIER WEST OF As FOR Mz I YELLOW WEATHERING TR GO 
MHLOSHENI 31° 18-t'E, SHALE HE 
27° 12'S. 

Mz 7 As FOR Mz 6 As FOR Mz I SLIGHTLY FERRUGINOUS MT 



4. 

SAMi•' E 
LOCALITY Co:_LECTOR ReMARKs 

CLAYS FELDSPARS CARBONATE 
0THE R~ No, DOMINANT SUBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DoLOMITE SIDERITE 

KHEIS SYSTEM 

K!: I SAMPLE TAKEI\i BELOW BASE R. OAN:::HIN RATHER .«L TERED ROCK I M(TR) TR TR HE 
OF THE KUIBIS SERIES IN 

THE FISH RIVER CANYON, 

FROM STRATA DIPPING AT 

AN ANGLE OF 50° COM-

PARED TO THE HORIZONTAL 
OVERLYING NAMA SED I-

MENTS. 

WITWATERSRAND §YSTEM 

GOVERNMENT REEF SER IE§ 

Jp 10 A ~~ G (_ 0 A M E R I c A N CORPORA~ OR, E.ANTROBUS, FiNELY BANDED GREY- CH I '* TION BOREHOLE JY8,NEAR ANGLO AMER I C:.AN GREEN SHALE WITH 
KLERKSDORP 9 VI LJ OEN S- CoRP. OCCASIONAL V I S I BL E 
KROON DISTRICT, FARM ~UARTZ 

,JERSEY 145. 9 301-9 303' 

Jp 9 As FOR Jp 10, 9229-
' . As FOR Jp 10 DARK GREY-GREEN, CH I '* MT 

9331 I FINELY BANDED SHAL.E, 

.SHOWS CROSS BEDDING 

AND A LITTLE VlciiBLE 

PYRITE 

Jp 8 As FOR Jp 10, As FOR Jp 10 LIGHT COLOURED SHALE, CH I '* PY 
7972-7974 1 CONSIDERABLE SMALL 

SCALE CROSS BEDDING, 
VARIATIONS IN GRAIN 

SIZE OVER DISTANCES 

OF A FEW INCHES 

Jp 7 As FOR Jp 10 As FOR Jp 10 LiGHT COLOURED, FINE CH-I '* 7701-7699 1 GRAINED SHALE, WITH 

OCCASIONAL ~UARTZ 

RICH LENSES 

Jp 6 As FOR Jp 10 As FOR Jp 10 LIGHT COLOURED, FINE- CH-I '* 7410-7414 1 LY B.A N DE D, GREY-GREEN 

CORE. FAIRLY COARSE 
GRAINED IN PARTS. 



I ---.., 
I 

5. 

SAMPLE' LOCALITY COLl-ECTOR REMARKS 
CLAYS FELDSPARS CARBONATE 

OTHERS 1\lo. DOMINANT SuBORDINATE PLAGIOCLASE K-FELOSPAR CALCITE DoLOMITE SIDERITE 

~EPPESTOWN SERIES 

Jp 5 As FOR Jp 10 6801-6803' As FOR Jp 10 DARK, FINELY BANDED, CH MT 
FINE GRAINED SHALE 

JP 4 As FOR Jp 10 5550-5552' As FOR Jp 10 FINELY BANDED CORE, CH I (TR) '* 
LIGHT BANDS PREDOMIN-

ATE, 'JISIBLE Q.UARTZ 

Jp 3 As FOR Jp I 0 5450-5452' As FOR Jp 10 FINELY BANDED CORE, I(TR) TR 
LIGHT GREY-GREEN CH(TR) 

BANOS PREDOMINATE 

Jp 2 As FOR Jp 10 4200-4202' As FOR Jp 10 FINELY BANDED LIGHT CH I (TR) '* 
GREY-GREEN CORE. 

QUARTZ RICH. 

Jp I As FOR Jp I 0 4000-4002' As FOR Jp 10 F I 1-1 ELy BANDED LIGHT CH I ( TR) '* 
GREY-GREEN CORE. 

QUARTZ RICH. 

SIN CLA I R FORMAT ION 

KUNYAS SERIES 

KuN I TAKEN ON THE ROAD FROM R.DANCHIN AND A WHITE, BEDDED, I M(TR) TR 
HELMERINGHAUSEN TO v. VON BRUNN INDURATED SHALE, THE 
GAMOCHAS HOUSE, ABOUT PRECAMBRIAN SHALE BAND IS UNDER-
MIDWAY FROM RESEARCH UNIT LAIN BY ARKOSE AND 
HELMERINGHAUSEN. U.C.T. CONGLOMERATE. 

KuN 2 As FOR KuN I' 10 FEET As FOR KuN I AS FOR KuN I I M(TR) '* HIGHER IN SUCCESSION 

KuN 3 SAMPLE TAKEN ON FARM As FOR KuN I A OAR K, FINELY I M(TR) TR 
LOVEDALE, ON THE ROAD LAYERED, INDURATED 
FROM HELMERINGHAUSEN TO SEDIMENT, SAMPLED 
SINCLAIR AND WALVIS BAY FROM A BAN 0 ABOUT 

THIRTY FEET THICK 

KuN 4 As FOR KuN 3 An FOR Ku 1\1 I A DARK SHALE WITH I M(TR) TR TR 
WHITE LAMINATIONS 

KuN 4B As FOR Ku ~J 3 As FOR Ku N I As FOR Ku rJ 4A I TR TR 
I 



) -··~ 

6. 

SAMPLE! LOCALITY COLLECTOR REMARKS 
CLAYS FELDSPARS CARBONATES 

OTHERS 
No. DOMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DoLOMITE SIDERITE 

OAMARA SYSTEM 

OM I SAMPLE TAKEN NEAR 0ARDA-H .W. FE SQ.. PHYLLITIC SHALE 1-CH M(TR) '* TR 

BiS ON THE W1 NDHOEK DEPT. OF 

ROAD, OVERLYING NOSSIB GEOCHEMISTRY 

(KAMTSAS) Q.UARTZ I TES, u.c.T. 

SiTUATED ON THE SOUTH-

EAST FRINGE OF THE 

0AMARA SYNCLINE, 

MA !,.ME §BURY FORMATIQN 

MM 2 MAIN ROAD NORTH OF VAN A.J.E'RLANK SLIGHTLY METAMORPHOSED I CH-M(TR) '* 
RHYN 1 s DORP, IN THE DEPT. OF GREYISH ARENITE," WITH 

VICINITY OF THE GNEISS GEOCHEMISTRY POORLY DEVELOPED 

CONTACT AT THE SouT u.c.T. LAMINATIONS. 

RIVER 

MM 3 CIOLLI 1 S Q.UARRY NEAR A.T.LLOYD AND THE SAMPLE WAS TAKEN I 

NEW NATIONAL ROAD FROM A.J. ERLANK FROM VERY NEAR A 

CAPE TowN TO MALMESBURY MINERALIZED ZONE 

CHARACTERIZED BY A BUN-

DANT CHALCOPYRITE AND 

CALCITE. THE SAMPLE 

TAKEN HOWEVER, A MEDIUM 

GREY SHALE, APPEARS IN 

HAND SPECIMEN TO BE 

COMPLETELY UNAFFECTED 

BY THE NEARBY MINERAL-

IZATION 

MM 4 As FOR MM 3 As FOR MM 3 A SAMPLE OF THE MORE I M(TR) '* 
ARENACEOUS MALMESBURY 

SEDIMENT 

MM 5 A Q.UARRY NEAR BELLVILLE As FOR MM 3 A SAMPLE OF MORE I M(TR) '* 
ON TOP OF A HILL. OiJ THE ARCil_LACEOU-'3 

NATIONAL (N2) ROAD FR0M MAL.ME.SBURY 

CAPE Tow~J TO PAARL .3EDiME'T. 

MM 6 As FOR MM 5 A FOR MM 3 MEDIUM GREY MALMES- I M(TR) '* 
BURY ARE~d TE K(TR) 
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7. 

SAMPLEr 
LOCALITY COLLECTOR REMARKS 

CLAYS FELD PARS CARBONATES 
OTHERS No. DOMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE 

MM 7 TABLE VIEW QuARRY, R. 0ANCHiti DARK GREY INDURATED I K-M(TR) 

5i MILES PAST MILNER- ARGILLACEOUS SHALE, 

TON ON THE MALMESBURY EXTREMELY FRESH 

ROAD SAMPLE 

CAN GO FORMATION 

CG I FROM A CUTTING NEAR A.T. LLOYD A LIGHT GREY, FINELY I CH TR 

THE ENTRANCE TO THE LAMINATED, MICACEOUS 

CAN GO CAVES, 35 FT, SHALE 

TOWARDS THE CAVES 

FROM CONSPICUOUS 

FAULT LINE 

CG 2 FROM A ROAD CUTTING A.T. LLOYD A GREYISH-WHITE, WELL I 

i MILE BELOW THE CAVES LAMINATED, HIGHLY 

ON THE 0UDTSHOORN ROAD MICACEOUS SAMPLE 

CG 3 Sl X MILES OUTSIDE A.J. ERLANK FINE GRAINED, DARK I CH TR 

CALITZDORP ON THE GREY, WELL LAMINATED 

LADISMITH-CALITZDORP SHALE 

ROAD. HUIS RIVER PASS 

CG 4 As FOR CG I A.J. ERLANK LIGHT GREY, FINELY I CH 
' LAMINATED, MICACEOUS 
~ 

SHALE 

NAMA SYSTEM 

KUIBIS SERIES 

Ku1 I BEDDED SHALE, 900' R. 0ANCHIN REo, HORIZONTALLY I M(TR) '* 
FROM THE TOP OF THE DISPOSED SHALE WITH 

FISH RIVER CANYON, WELL DEVELOPED 

TAKEN FROM A TWO FOOT LAMINATIONS 

BAND OVER AND UNDERLAIN 

BY COARSER MEMBERS 

KUI 2 THE SAMPLE WAS TAKEN R. 0ANCHIN A THIN SAND OF I M(TR) TR 
4.5 MILES FROM THE EXTREMELY WELL 

FISH RIVER CAN y QJ~ ON LAMINATED WHITE SHALE, 

THE ROAD CONNECTING COULD ALSO POSSIBLY BE 

THE CANYON WITH THE FROM THE SCMWARZKALK. 

NATIONAL WINDHOEK Ro. 



SAMPLE 

No. 

Ku 1 3 

LOCALITY 

SAMPLE TAKEN 200 1 

BELOW SCHWARZKALK LIME­

STO'·lE IN THE FISH RIVEI 

CA~YON FROM A 2 FOOT 

BAND INTERCALATED WITH 

WEATHERED KUIBIS ARKOS 

COL'...ECTOR 

R. 0 A~~ c H I '·I 

Ku 1 4 I F1 bH Rr VER CANYON AREA IG. GERMS, 

EXACT LOCALITY UNKNOWN PRECAMBRIAN 

RESEARCH UNIT 

UCT. 

SCHR II SAMPLE TAKEN 4 MILES IR. 0ANCHIN 

FROM MALTAHOHE ON THE 

ROAD TO HELMERINGHAU-

SEN 9 JUST BELOW THE 

BASE OF THE FISH RIVER 

SERIES 

SCHR 21 SAMPLE TAKEN 14 MILES As FOR SCHR I 

FROM KONKIEP ON THE 

SEEHEIM ROAD, ON THE 

FARM AFTER FARM SIMPLO 

SCHR 31 FiSH RIVER CANYON G.J. GERMS 

AREA, ExACT LOCALITY 

UNKNOWN 

I 

SCHR 41 As FOR SCHR. 3 lAs FOR SCHR 31 

FR I 

FR 2 

LUDERITZ-SEEHEIM MAIN jH.W. FESQ. 

ROAD, ON FARM CHAUB, 

10 MiLES FROM SEEHEIM 

SAMPLE TAKEN 28 MILES ,R. 0ANCHIN & 
FROM MARIENTAL ON THE H. FESQ. 

MALTAHOHE ROAD, AT A 

POINT WHERE TWO 

PROMINENT KOPPIES STANI 

ON THE SIDE OF THE ROA 

8. 

REMARKS 
CLAYS FELDSPARS CARBONATES 

, OTHERS 
OoMINANTISuBoRDINATEIPLAGIOCLAsEIK-FELDSPARICALCITEIOoLOMITEISIDERITE 

YELLOWISH-WHITE SOME­

WHAT S!LTY SAMPLE, 

VERY WELL INDURATED 

AND PROBABLY MORE 

METAMORPHOSED THAN 

Kur 2. 

I I M ( TR) I I '* 

LIGHT COLOURED, 

FISSILE SHALE 

M(TR) 

:2CHWARZRANO SERIES 

A GREEN NON-LAMINATED 1 1-CH 

SILTY ROCK 

A WELL- BEDDED, FLAKY I 1-CH-M I 
GREEN ROCK, WHICH HAS 

BEEN FAIRLY EXTENSIVE-

LY WEATHERED 

LIGHT COLOURED, FINELj I I 
BEDDED SHALE 

I I 

As FOR SCHR 3 I 

FISH RIVER SERIES 

RED, S.ILTY SHALE INTER­

BEDDED WITH FLAGSTONES 

AND OVERLAIN BY FISH 

RIVER Q.UARTZITES 

BASAL, REDDISH COLOUR­

ED FISH RIVER MUDSTONE. 

POORLY LAMINATED 9 AND 

OCCURS FINELY INTER­

BEDDED WITH A DIRTY RED 

SANDSTONE, 

CH 

CH 

I (TR) 

M-K( TR) 

I '* I '* 

I '* 

'* '* TR HE( TR) 

1!1 



9. l 
i 

SAMPLEI 
LOCALITY lCOLLECTOR REMARKS 

CLAYS FELDSPARS CARBONATES 

Nno DOMINANT SUBORDINATE PLAGIOCLASE K-FEUlSPAR CAt CITE DoLOMIT~ SIDERITE 
OTHER s 

FR 3 SAMPLE T A KEtJ IN THE RIVER As FOR FR 2 ExTREMELY HARD MASSIVE I M(TR) '* '* TR HE( TR 

BED A OJ A CENT TO THE TU R:·• ROCK OCCURRING INTER- K(TR) 

o Fr' TO THE FARM VOIGTS- BED DEL WITH COARSER 

GRU tJ D FROM THE MAIN MEMBERS WHICH SHOW 

MARIENTAL-MALTAHOH~ RD, W EL'- DE'/ ELOPED CROSS . 
BEDDING 

FR 4 SAMP'.E TAKEN 60.4 MILES As FOR FR 2 THE SAMPLE WAS TA KEfl I M(TR) '* TR 

FROM MARIENTAL ON THE FROM A ONE FOOT THICK 

MA :_ T A H OH ~ ROAD, I" .. A ROAD ARG I !_LACEOUS BAN D1 

CUTTING NEXT TO A RIVER FROM A WELL EXPOSED 

BED HORiZONTALLY DISPOSED 

SAND!:.;TONE SEQ.UENCE 

WHICH SHOWS CROSS 

BEDDING 

FR 5 SAMPLE TAKEN 37 MILES As FOR FR 2 A MODERATELY WELL I M(TR) '* TR '* HE 

FROM KONKIEP ON THE LAMINATED SHALE WITH, 

SEEHEIM ROAD A BROWNISH RED COLOUR 

FR 6 As FOR FR 5, ~MILE As FOR FR 2 VERY SIMiLAR IN I M(TR) '* -* TR 

FURTHER FROM SEEHEIM APPEARANCE TO FR 5, K(TR) 

BUT PROBABI_Y MORE 

WEATHERED 

::'R 7 SAMPLE TAKEN IN A DEEP As FOR FR 2 A GREYISH RED~ FINELY I M(TR) -* '* GO 

ROAD CUT 7 MILES FROM LAMINATED ROCK K(TR) 

SEEHEIM IN ONE OF THE 

TRIBUTARIES OF THE FISH 

RIVER 

~R 8 As FOR FR 7, t MILE As FOR FR 2 WELL LAMINATED INDURA- I M(TR) '* '* '* 
NEARER TO SEEHEIM TED SHALE WITH A RED- K(TR) 

DISH PURPLE COLOUR 

:R 9 SAMPLE TAKEN .JUST ON As FOR FR 2 MASSIVE SILTY ROCK 1-K-M -* '* 
SEEHEIM SIDE OF THE FiSH WITH MIN OR SHALEY 

RIvER BR I DGE INTERCALATIONS 

Ec 8 BoREHOLE No. I, ARTNELL SWA GEOLOGI- F I~~ E GRAINED, REDDISH CH-I K(TR) '* '* '* 
EXPLORATION Co., ON THE CAL SURVEY BROWN MICACEOUS SHALE 

FARM VREDA 281' G I BEON 

DISTRICT 3931 I 



"'' 

10. 

SAMPLE 
LOCALITY COLLECTOR REMARKS 

CLAYS FELDSPARS CARBONATES 
OTHER 

Noo 1DOMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE S!DERITE 
s 

AEc 9 As FOR AEc 8 4209 1 As FOR A Ec 8 F1NE9 I NDURATED 9 RED- I CH '* '* '* 
DISH GREY, MICACEOUS 

SHALE 

AEc 10 As FOR AEc 8 4253' As FOR AEc 8 As FOR AEc 9 I CH '* '* '* 
AEc I I As FOR AEc 8 4324' As FOR AEc 8 As FOR AEc 9 I-C~1 '* TR '* 
AEc 12 As FOR AEc 8 4422' As FOR AEc 8 As FOR AEc 9 I~CH '* '* TR 

CAPE SYSTEM 

BOKKEVELD SERIES 

BK I WESTERN BANK OF THE A. L Ll..OYD MASSIVE DARK GREY 1-CH '* 
GAMKA RIVER, IN CLOSE SHALE 

PROXIMITY TO THE TABLE 

MouNTAIN SANDSTONE BoK-

KEVELD CONTACT. SECOND 

SHALE HORIZON IN FIRST 

SHALE BAN 0. 

BK 2 As FOR BK I' THIRD SHALE As FOR BK I MEDIUM-DARK GREY CH I '* TR 

HORIZON IN FIRST SHALE LAMINATED SHALE 

BArJ D. 

BK 3 As FOR BK I' SEVENTH As FOR BK I MASSIVE MUDSTONE, 1-CH '* 
SHALE HORIZON IN FIRST MEDIUM TO DARK GREY 

SHALE BAND. 

BK 4A As FOR BK I' SHALE HORI- As FOR BK I MEDIUM GREY ROC K9 CH-I M(TR) '* TR 

ZON 10 FEET BELOW SECOND SLIGHTLY LAMINATED 

SANDSTONE IN SECOND SHALE 

BAND. 

BK 4B As FOR BK 4A, SIX FEET As FOR BK I WELL LAMINATED INHOMO- I K(TR) '* 
HIGHER IN THE SUCCESSION GEN EOU S BROWN TO GREYISH M(TR) 

WHITE SHALE 

BK 5 NEAR THE CONFLUENCE OF As FOR BK I A LIGHT GREENISH-GREY I ( TR) '* . 
THE Dwv KA AND GAMKA SLIGHTLY LAMINATED K(TR) 

RIVERS, BETWEEN THE ROCK M(TR) 

RIVERS, SAMPLE TAKEN 

FROM 4TH SHALE BAND TEN 

FEET ABOVE THE 3RD SANDSTONE. 



I I • 

SAMPL El LOCALITY COLLECTOR REMARKS 
CLAYS FELDSPARS CARBONATES 

No. !DoMINANT SuBORDINATE PLAGIOCLASE K- FELDSPAR CALCITE DoLOMITE SIDERITE 
OTHERS 

BK 6A As FOR BK s 
' 

FROM 4TH SHALE As FOR BK I A WHITISH-GREY WELL I CH(TR) '* 
BAiJ D JUST BELOW THE 4TH ~-AMI ·~ATED SHALE M(TR) 

SM-iD.STONE BA fJ D 

BK 6B As FOR BK 6A, 2 FEET HIGHER As FOR BK I A MEDIUM GREY, FAIRLY 1-CH M{TR) '* 
:N THE S U C C E S S I 0 f·J MASSIVE MUDSTONE 

BK ";" A Q.LJARRY 0 ~J THE RIGHT HAND As FOR BK I A LI~'HT GREY MICACEOU~ 1-CH '* 
SIDE OF THE ROAD BETWEEN SHALE 

PRINCE ALBERT AND THE SWART 

BERG PASS, ABOUT !~MILES 
OUTSIDE PRINCE ALBERT; FROM 

THE FIFTH SHALE BAND AND 

VERY NEAR TO THE BoKKEVELD-

WI TTEBERG CONTACT. 

BK 8 FROM A ROAD Q.UARRY JUST BE- As FOR BK I A MEDIUM GREENISH GREY I CH-M '* py 

FORE THE ENTRANCE TO THE SAMPLE WITH i INCH 

SWART BERG PAss, FROM THE LAMINATIONS 

SECOND SHALE HORIZON, ONE 

' HUNDRED FEET ABOVE THE 

FIRST SANDSTONE. 

BK 9 As FOR BK 8, 12 FEET As FOR BK I A WHITE, SLIGHTLY I '* TR TR 

HIGHER IN THE SUCCESSION WEATHERED SHALE 

BK 10 TAKEN IN NEW ROAD CUTTING As FOR BK I A MEDIUM GREY, SLIGHTLY CH-I '* 
IN TtiE GAM KA PooRT, ON THE LAMINATED SHALE, SOME 

SOUTH WESTERN Sl DE OF THE LAMINATIONS CREAMY-PINK 

OPENING, FIRST SHALE BAND IN COLOUR 

JUST BELOW FIRST SANDSTONE I BAND. 

BK I I As FOR BK 10, NEAR THE As FOR BK I A SILTY ROCK CONSISTING CH -I '* 
MIDDLE OF SECOND SHALE OF INTERBEDDED LIGHT 

BAND GREY AND LIGHT BROWN 

LAMINATIONS 

BK 12 As FOR BK 10, JUST BELOW As FOR BK I A FINE GRAI:\IED, WHITE I CH '* 
BK I I IN THE SUCCESSION SHALE WITH WELL DEV E-

LOPED LAMINATIONS 



12. 

SAMPI_EI 

No. 
LOCAL IT( CoLLECTOR REMARKS 

I CLAYS I FELDSPARS I CARBONATES 

boM 1 NAN T lsu Bo R D 1 NAT d PuG 1 oc LA sd K-FEL osPA Rl CALC 1 T E I Do LOM 1 T E I s 1 DER 1 T E 
1 

OTHERs 

B K I 31 A s F 0 R B K I 0 ' F R 0 M I 0 F E E Tl A s F 0 R B K I 

BELOW 8K 12 

BK 141Ar: FOR BK 10, FROM 10 FEET! As FOR BK I 
BEI.OW BK 13 

BK 161 FROM A ROAD CUT AT THE TOP! As FOR BK I 

OF A HILL 15 MILES FROM 

LADISMITH ON THE GAMKA 

PooRT- LADISMITH RoAD. 

LIGHT BROWN MASSIVE 

SHALE, CONTAINING 

SEVERAL WELL PRESERV­

ED LAMELLI BRANCHS 

VERY Ll CiHT GREY, 

MASSIVE SHALE WITH 

LAMELLI BRANCHS 

A MEDIUM TO LIGHT GRE) 

SHALE WITH FINE BAND­

ING VISIBLE ON FRESH 

SURFACES 

1-CH 

1-CH 

BK 17IFROM A ROAD CUT ONE MILE 

SOUTH OF BK 16. 

As FOR BK I P1NKISH-GREY9 MICA- I 1-CH 

BK 18IGYDO PASS~ NORTH OF CERES 
0 0 

33 15 1 E 9 19 21'S. FIRST 

BOKKEVELD SHALE BAND. 

BK 191As FOR BK 18, HIGHER IN 

FIRST SHALE BAND 

BK 20 lAs FOR 8K 19, HIGHER IN 

FIRST SHALE BAND 

CEOUS SHALE 9 WITH 

EXTREMELY WELL DEVELOPED 

LAMINATIONS 

R. 0ANCHIN ~GREENISH9 POORLY 

FROM OR. G. LAMINATED 9 BRACHIOPOD 

HART 1 BERNAR BEARING SHALE. 

PRICE TRILOBITES PRESENT. 

INSTITUTE 9 

JOHANNESBURG 

SAMPLES ORI-

GINATE FROM 

STANDARD 

VAcuuM OIL Co. 

As FOR 8K 18j0ARK GREYISH BLACK 

NON-LAMINATED MUDSTONE 

COMPARATIVELY UNWEATH­

ERED, TRILOBITES 

PRESENT 

As FOR BK 1810ARK, GREENISH-GREY 

NON-LAMINATED MUDSTONE 

COMPARATIVELY 

UNWEATHERED. TRILOBITES 

PRESENT 

1-CH 

1-CH 

1-CH 

'* 

M-CH ( TR) 

M(TR) 

TR 

M( TR) TR TR 

M TR TR 

,M( TR) 



I 3. 

SAMPLE I LOCALITY REMARKS 
I CLAYS FELD~ PARS CARBOI\IATES 

hlo. 
COLLECTOR 

boMINANT SUBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE 
OTHERS 

BK 21 As FOR BK 20, HIGHER IN As FOR BK 18 DARK GREY, NON-LAMIN- 1-CH M( TR) TR TR 

FIRST SHALE SAND ATED MUDSTONE, 

COMPARATIVELY FRESH. 

BK 22 As FOR BK 219 HIGHER IN As FOR BK 18 DARK GREY MODERATELY 1-CH TR 

FIRST SHALE SAND LAMINATED ROCK, Q.U I T E 

FRESH AND TAKEN IN 

THE 'JICINITY OF WELL 

DEVELOPED CALCAREOUS 

N 0 DU L E S 

BK 23 As FOR BK 22, HI GH ER IN As FOR BK 18 Ll GHT CREAM COLOURED I M-CH TR 

FIRST SHALE BAND ROCK 

BK 24 As FOR BK 23, HIGHER IN As FOR BK 18 LIGHT BROWNISH YELLOW I CH-M 

FIRST SHALE BAND SHALE, Q.UITE WEATHERED 

BK 25 SECOND SHALE BAND, GY DO As FOR BK 18 DIRTY GREY SILTSTONE 1-CH TR 

PASS TRAVERSE WITH A FEW CLAYEY 

INTERCALCATED LAMINA-

T I ON S. OccASIONAL 

TRILOBITES IN THE 

VICINITY 

BK 26 As FOR BK 25, HI GH ER IN As FOR BK 18 LIGHT GREYISH-GREEN 1-CH M(TR) TR 

SECOND SHALE BAND ROCK WITH MODERATELY 

WELL DEVELOPED LAM IN-

ATIONS. QUITE WEATHERED 

BK 27 As FOR BK 26, HIGHER IN As IN BK 18 WEATHERED YELLOWISH- 1-CH TR 

SECOND SHALE BAND GREY ROCK TAKEN IN THE 

VICINITY OF SPARSE 

TRILOBITE CASTS. 

BK 28 As FOR BK 27, HIGHER IN As FOR BK 18 POORLY SORTED GREY I CH-M(TR) '* 
SECOND SHALE BAND ROCK, INDURATED AND 

POORLY LAMINATED. 

BK 29 As FOR BK 28, HI GH ER IN As FOR BK 18 WEATHERED CREAM-GREY I CH-M TR 

SECOND SHALE BAND SHALE 

BK 30 As FOR BK 18, THIRD SHALE As FOR BK 18 LIGHT GREEN, POORLY I M-CH 

BAND LAMINATED CLAYSTONE. 



14. 

SAMPLE! LOCALITY CoLLECTOR REMARKS 
CLAYS FELDSPARS CARBONATES 

No. DOMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE !DoLOMITE SIDERITE 
OTHERS 

BK 34 As FOR BK 18, FIFTH SHALE As FOR BK 18 LiGHT BROWNISH GREEN I M-CH(TR) '* 
BAND SILTY ROCK 

8K302 SAMPLE TAKEN A SOU T 25 DR. D.A.M. DARK GREY MASSIVE I M-CH TR 

MILES SOUTH-EAST OF SMITH' ANGLO ROCK 

GRAHAMSTOWN, NEAR AMERICAN 

MARTINDALE CORPORATION 

8K318 SAMPLE TAKEN ABOUT 4 A" ,J FOR BK302 DARK GREYISH GREEN I M-CH '* 
MILES SOUTH-WEST OF WEATHERED SHALE 

PRINCE ALBERT 

8K321 80KKEVELD OUTCROPS NEAR As FOR 8K302 DARK GREY MASSIVE 1-CH M TR TR 

LADISMITH FRESH MUDSTONE 

8K361 SAMPLE TAKEN IN BOKKEVELD As FOR BK302 VERY DARK BLUE-GREY 1-CH M( TR) TR 

EXPOSURES AT PRINCE MASSIVE ROCK, VERY 

ALFRED HAMLET FRESH. 

8K373 ABOUT 20 MILES EAST OF As FOR BK302 PALE BLUE-GREY I CH '* TR 

WORCESTER MASSIVE ROCK 

8K389 80 K K EVE L D EXPOSURES SOUTH As FOR 8K302 REo-YELLOW-BuFF 1-K TR TR 

OF VILLIERSDORP COLOURED SHALE 

WI TTEBERG SERIES 

Ws I TAKEN FROM A Q_UARRY t MILE A • J. LLOYD A VERY FINE GRAINED, I M-CH(TR) TR 

FROM PRINCE ALBERT ON THE MASSIVE REDDISH-GREY 

ROAD TO THE SWART BERG PAss SAMPLE 

NEAR THE TOP OF-THE UPPER 

W1 TTEBERG 

Ws 2 FROM THE SAME Q_U ARRY AS As FOR Ws I A GREENISH-GREY I CH-M( TR) 

Ws I ' 35 FT. LOWER IN THE SLIGHTLY LAMINATED 

SUCCESSION SAMPLE 

Ws 3 FROM A Q_UARRY ABOUT~ MiLE As FOR Ws I A MEDIUM, LIGHT GREY 1-CH M(TR) 

BEYOND THE VooRTREKKER SAMPLE, WITH WELL 

PARK REST CAMP, OUTSIDE DEVELOPED LAMINATIONS 

PR I N C E ALBERT, FROM THE 

LOWER WiTTEBERG SHALES 



I 5. 

SAMPLE' LOCALITY COLLECTOR REMARKS 
CLAYS FELDSPARS CARBONATES 

No. DOMINANT Su so R o 1 NATE PLAGIOCLASE K- FELDSPAR CALCITE DOLOMITE SIDERITE 
OTHER s 

Ws 4 NEAR THE WTTTEBERG-0WYKA As FOR Ws I A RATHER COARSE GRAIN- 1-CH '* 
CONTACT IN THE FLORIS- ED NON-FISSILE SILT-

KRAAL DAM AREA SOUTH OF STONE 

LAINGSBURG. SAMPLE TAKEN 

A SOU T 50 FT. BEFORC: THE 

FiRST TILLITE 33° 6'E, 

20° 55'S. 

Ws 5 THIS SAMPLE WAS COLLECTED As FOR Ws I A BROWNISH BLACK Q.U I T E I M(TR) 

BY THE LATE A.T. LLOY 0 WELL LAMINATED ROCK 

AND NO RECORD WAS KEPT OF 

ITS EXACT LOCALITY, BUT 

IT IS BELIEVED TO BE THE 

SAME AS WB ~. 

Ws 6 As FOR WB 5 As FOR WB I A BLACK COLOURED FRESH I CH ( TR) -
WELL LAMINATED SHALE M(TR) 

WB 7 As FOR Ws 5 As FOR Ws I A SILTY ROCK WITH THIN I M(TR) 

DARK BAN OS 

KARROO SYSTEM 

DWYKA SERIES 

Ow I FLORISKRAALOAM AREA, A.T. LLOYD A SILTY WELL LAMINATED CH I ( TR) 

SOUTH OF LAINGSBURG ROCK M(TR) 

Ow 4 SAMPLE TAKEN 42 MILES R. 0ANCHIN A DARK FINE GRAINED I M(TR) TR TR 

FROM GRUNAU ON THE MAIN MUDSTONE DEVOID OF 

VIOOLSDRIFT ROAD LAMINATIONS 

Ow 5 As FOR Ow 4 As FOR ow 41 A LIGHTER, GREYISH MU 0- I ( TR) TR TR 

STONE WITH VERY FINE M(TR) 

LAMINATIONS 

Cv 86 BoREHOLE ss I' FARM KLI P- S. A. GEOLOGI- A DARK GREY MUDSTONE 1-K M(TR) TR TR 

DRIFT, SUTHERLAND DISTRICT CAL SuRVEY 

SAMPLE TAKEN FROM UPPER 

OwY KA SHALES. 4904' 

LDw3/ SAMPLE TAKEN FROM THE K. PERRY VERY BLACK, WELL I K( TR) 

WB WHITE BAN 0 ONE MILE NORTH LAMINATED, CARBON-

OF FLORISKRAALOAM IN ACEOUS SHALE 

LAINGSBURG DISTRICT. 



16. 

SAMPl_E, LOCALITY COLLECTOR REMARKS 
CLAYS FELDSPARS CARBONATES 

No" 'DOMINANT SUBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DoLOMITE SIDERITE f.JTHERS 

' LDwj4 As FOR LDw3/WB As FOR LDW3/WB As FOR LDW3/WB I K ( TR) 

WB 
ECCA SERIES 

NORTH ERN ECCA FACIES 

BE BORE~OLE VB/85/65 BOTHA- J • s 0 Me, K I IJ N E y BLAcK 9 CARBONACEOUS K 1-M(TR) TR TR TR 

4265 'JIU.E DISTRICT, UPPER ANGLO AMERICA:·J WELL LAMINATED SHALE 
ECCA SHALES FROM VIER- CORPORATION 
FONTEii'J SHALE AND CRINKLh-' 
SHALE z orJ ES. 

BEe AS FOR BEe 4265 McK1 Nr EY DARK GREY-BLACK SHALE, K-1-M "* '* py 

4266 SLIGHTLY CARBONACEOUS 
AND FINELY LAMINATED 

BEe As FOR BEe 4265 McKif'. EY DARK GREY-BLACK K-M I '* TR 

4267 GL i GH T ;_f CARBONACEOUS 
SHALE 

BEe rs FOR BEe 4265 McKirJr,EY As FOR BEe 4267 M-K I TR TR TR 

4268 
BEe As FOR BEe 4265 McK1 WJEY AS FOR BEe 4267 M-K I (TR) TR TP '* 
4269 

BEe As FOR BEe 4265 McK 1 ~Jr•EY As FOR BEe 4267 M K- I ( TR) TR TR TR 

4270 
BEe BoREHOLE VB/79/65 BoTHA- McKINNEY GREYISH BLACK 7 WELL K I (TR) "* "* 
4286 VILLE DISTRICT, MIDDLE LAMINATED, CARBONA-

EccA SHALE FROM Foss CEOUS SHALE 
SANDSTONE ZONE 

BEe As FOR BEe 4286 McKINNEY AS FOR BEe 4286 K 1-CH(TR) "* "* 
4287 

BEe As FOR BEe 4286 Me K 1 rH<l EY As FOR BEe 4286 K 1-CH-M(TR) "* "* 
4288 

BEe As FOR BEe 4286, FROM McKINNEY As FOR BEe 4286 K-1 1-M(TR) "* "* 
4292 LAZY SHALE ZONE 

GB45/ BOREHOLE GB45/64, GLEN- N.J. REID ARGILLACEOUS SAMPLE K I "* TR "* 
64/1 FILLIAN BLOCK, WAKKER- ANGLO AMERICAN FROM SUB-CARBONACEOUS 

STROOM DISTRICT, E. CORPORATION 11 CRINKLY SANDSTONE 
TRANSVAAL. MIDDLE EccA ZoNE". 
SHALF. FARM BEELZEBUB 
0-89 



17. 

SAMP 'I LOLALIT' 
Cu _: r-

REMARKS 
CLAYS FELDSPARS CARBONATES 

On-!ERS 
Nl'. ,~_ 1 0 R Do M 1 r; ANT SuBORDINATE PLAGIOCLASE K-FELOSPAR CALCITE DOLOMITF. SiDERITE 

' 
,...- .. I! A 

:'~ (:t 0 I 8'1-123' R! I C) Ct·-" :;c· A( c::ou • . ·i ~- L E 1-K M "* TR lib k/ ' ~~ U R ;to, 

,. • I'"> 
, . ··• I ·. 

r--,r.- / 
A ·~ f-vR ~~ 0 • I 123- I 35 1 Rr. r ~) A R' I i. ·, '.~- r· 1__. ~.} ~· ,, ~'""'I_ E FR\_•I'v1 1-K M( TR) ¥ vch ··/ 

( - '. E F< i AT " _·, 1+-; ...;. ~~ u : I·· LT r' 1 
I [.•1..--

.·R A if, ,) ;c.; !_) ( .. ~ .· r_ ·~ !·-' 1-~ I r' [ [' 

LD i M" :: T L; I ' ~- r~ Y , f, - _, ; .... \ '; -~~ :__ 

81: !:' .·,! '. 
GB',:) A i~ 0. i 135~ 190 I R.1, ARc, I L :_AcE.~. u . "AM?Uc I~K M(TR) '* 

I 
~-~ v r, I ROM ~ 

( I' A/4- :!_TV, '.\ELL i:J[fJ l.E: 'I [ 

GB45/ A:-; 1-0fi ~~ '-' . I 190~496' R ,-: I ~) 01\R K ~~A L F 
9 PO •:· .. ; i ~ "( META- 1-K M(TR) '* 

64/:i MORPci(J :EC 3Y NEAR BY vLE.Rin. 

v K ~," 

cs.-v:J A t• OR ~~ 0. I 496~ ~--:·22 ~ R[l A k c I L ._A,; E 0 ll - -AM;·;_£. i""f1 CM A I~K M(TR) .)\ -;<; 

64/6 --
" "'' ·~ ! ~- L r-J . u E C· Gr; [V Ai. 

~ 

BRO ~;·, F ! ~- ~- G, A I:·: E "J :: L J I M E ., :· ·· 

GB45/ ,4 ~·; rve: ~~ 0' I 522~5•-\-3 1 RE. I '..: CAP. 0:,0 M·,~.CGU.-. _,
111 ALr rfi.:..M K~: M(TR) "' ~ 

64/7 t'l 0- 8 E ·..J :~~ E L.. H t~ K r v '-"A f-.~ U=· ' 
ST ;;'l E : o:~ F o 

G84~;j/ A;, F"OR [~ 0. I 543~60 I 1 REru CAR BO',A,:EOU EoHALE Fr~OM z orl E 1-K M(TR) .)\ TR P• 
64/8 CONTA I~; I 'J:, FR 1 rz C 0 A:_ SLAM 

AT IT'-i 13ASE 

G845/ As FOR No. ( 601-658' REID GREi' f' I N E-M D [ ! U M GRAi!'JED 1-K M(TR) '* -II 

64/9 i5 I L TY ROCK~ WITH BROW 0>J Khl I FE 

EDGE BEODIN s 

GB45/ As FOR No. I 658-678 i REID CARBO.,ACEOUcJ SHALE FROM 1-K M(TR) '* 
64/10 Ch 0 ''3 BEDDED SA rJ D S T 0 rJ E ZONE 

G845/ As FOR No. I 678-779 1 REI[J CARoONAcEous SHALE WITH 1-K M(TR) "* "* TR 

S4/l I MINOR COAL PARTINGS 

:;s45/ As FOR No. I 779-835' REID CAR 8 0 ~~ A C E 0 U S SHALE FROM MAIN 1-K M(TR) TR "* 
S4/12 COAL ZoNE 1 WHICH INCLUDES 

ALFRED, Gus AND DuNDAs COAL 

SEAMS 

:;845/ As FOR No. I 835-875 i REID SuBCARBONACEous, MICACEOUS I M(TR) "* 
)4/13 SHALE K(TR) 



18. 

s.~MPLEI LOCALITY COLLE-I REMARKS 
CLAYS FELDSPARS CARBONATES 

OTHERS 
I~ 0, CTOR DOMINANT SuBoRDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE 

GB47/ BOREHOLE GB 47/64 GLENFILLIAN REID GRE" '/jELL BEDDED SHALE, K-1 M(TR) '* 
64/1 BLOCK 1 WAKKERSTROOM 01STRICT 1 POSSiBLY METAMORPHOSED BY 

E,TRANSVAAL. PROSPECT FARM DOLERITE DYKE IN THIS ZONE 
36 1- I • T. 41-375' 

t 
GB47/ A;:, r-oR No. I 375-410' REID FINE GRAINED, WELL- BEDDED I K-M( TR) '* '* 
64/2 BROWN MICACEOUS SILTSTONE 

GB47/ As FOR No. I 410-425' REID CAR80NACEOUS 3HALE FROM K- I M(TR) '* '* TR 
64/3 THE BASE OF A ZONE OF WELL 

BEDDED 11 C R I r,,; K L Y 11 GREY 
SAN DSTO rJ E 

GB47/ A:; roR No. I 425-466 I RE:ID FINE GRAINED BROWN WELL 1-K M(TR) '* '* TR 
64/4 BEDDED, SILTSTONE 

GB47/ As FOR No. I 466-487' REID CARBONACEOUS SHALE FROM K- I M(TR) '* "* TR 
64/5 ZONE OF BROWN AND GREY, 

CROSS BEDDED SANDSTONE 

CONTAINING GARNETS. 

GB47/ As FOR No. I 487-530' REID ARGILLACEOUS MEMBER FROM K- I M(TR) "* .)\ TR 
64/6 A ZONE OF WHITE TO BROWN, 

MICACEOUS, WELL BEDDED 
SANDSTONE & SILTSTONES. 

GB47/ As FOR No. I 530-608' REID CARBONACEOUS SHALE FROM K-1 M(TR) '* '* TR 
64/7 SANDSTONES ZONE CONTAINING 

FRITZ COAL SEAM 

GB47/ As FOR No. I 608-657' REID ARGILLACEOUS MEMBER FROM K-1 M(TR) '* '* TR 
64/8 WELL BEDDED SANDSTONE ZONE 

GB47/ As FOR No. I 657-752' REID BLACK SHALE FROM ZONE CON- 1-K M(TR) '* '* 64/9 TAINING ALFRED, Gus AND 
DuNDAS coAL SEAMS 

GB47/ As FOR No. I 752-799' REID CARBONACEOUS SHALE FROM 1-K M(TR) TR '* 64/10 ZONE OF GREY AND BROWN 
MICACEOUS CROSS BEDDED 
SANDSTONES 

GB47/ As FOR No. I 799-828 1 REID CARBONACEOUS SHALE FROM I K '* '* 64/11 ZONE OF MEDIUM GRAINED SAND-
STONFS ANn CoK 1 Nr. r.OAI SFAM 



19. 

SAMPLE 
Loc A'~· 1 TY 

COL.LE-
REMARKS 

I CLAYS FELDSPARS CARBONATES 
r~ o. CTOR IDOMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE IDOLOMITE SIDERITE 

UTHERS 

GB48/ BOREHOLE GB48/65~GLENFILLIAN REID CARBONACEOUS SHALE FROM 1-K M(TR) '* '* 65/i BLOS K, WAKKERSTROOM 1 DISTRICT BASE OF "cR! N KL Y" SArlo-

E , TR A rJ ;w A A L • PROSPECT FARM STONE ZoNE 

361-IT. 225-247 I 

GB48/ As FOR No. I 247-286' REID CARBONACEOUS SHALE FROM 1-K M(TR) '* '* TR 

65/2 ZONE 0 F P R E D 0 M I rJ AN T L Y 

WHITE TO GREY~ FAINTLY 
11 CRINKLY 11 SANDSTONES 

GB48/ As FOR No. I 286-31 I I REID CAR BON ACEOU S SHALE FROM A 1-K M(TR) '* '* 65/3 zor·JE 0 F C R 0 S S- BE D DE D 

MEDIUM TO COARSE GRAINED 

SAi~ DSTON ES 

GB48/ As FOR No. I 31 1-366 r REID ARGI LI_ACEOUS SAMPLE FROM K-1 M(TR) '* '* 
65/4 WELL- BEDDED SANDSTOrJE ZONE 

GB48/ As FOR No. I 366-389' REID CARBONACEOUS, MICACEOUS K-1 M(TR) '* '* TP TR 
65/5 SHALE FROM ZOtJE OF ALTFR-

NAT I I~ 8 SHALES AND 
11 CRINKLY SANDSTONES" 

GB48/ As FOR No. I 389-451' REID SuB-CARBONACEous SHALE K-1 M(TR) '* '* 
65/6 FROM A ZONE PREDOMINANTLY 

COMPRISED OF SANDSTONES 

GB48/ As FOR No. I 451-493' REID CARBONACEOUS SHALE FROM K-1 M(TR) '* '* 
65/7 ZONE OF ALTERNATING SHALES 

AND SANDSTONES 

GB48/ As FOR No. I 493-612' REID ARGILLACEOUS SAMPLE FROM K I(TR) '* '* 
65/8 SANDSTONE ZONE CONTAINING M(TR) 

ABUNDANT GARNETS 

GB48/ As FOR No. I 612-649 1 REID CARBONACEOUS SHALE FROM K-1 M(TR) '* '* TR py 
65/9 ZONE OF ALTERNATING SHALES 

AND SANDSTONES AND CON-

TAINING ALFRED SEAM. 

GB48/ As FOR No. I 649-702 I REID CARBONACEOUS SHALE FROM K-1 M(TR) '* '* TR py 
65/10 ZONE OF ALTERNATING SHALES 

AND SANDSTONES CONTAINING 

GLOBULAR PYRITE 



20. 

SAMPL.E 
LOCALITY 

COLLE- REMARKS 
CLAYS FELDSPARS CARBONATES 

OTHERS No. CTOR DOMINANT SuBORDINATE PLAGIOCLASE K- FEL OSPAR CALCITE DOLOMITE SIDERITE 

GB48/ As r·oR Nc. I 702-758' REID C A R B 0 'J A C E 0 U S SHALE FROM K-1 M(TR) "* "* 
t' h I' I "---'I I Z O'.i E OF MEDIUM TO COARSE 

GRAINEu SA:0 DSTON ES 'N I TH 

IRREGULAR COAL Atj D SHALE 

PARTINGS 

GB48/ Ab FOR No. I 758-?96' REo CARBONACEou.r, SHALE FROM K- I M(TR) "* "* 
65/12 ZONE OF ALTERN AT IIJG SH A L ;::.::; 

AND SANDSTONES, AS WELL AU 

Gus AND DuNDAS coAL SEAMS 

GB48/ As FOR No. I 796-828 1 REiD Su 8-C AR BOtHe EOU S SHALE K- I M(TR) TR "" TR 

65/13 FRUM ZONE OF CROSS BEDDED 

SA~JOSTONES 

A62/l BOREHOLE A62, FARM KLIPPAN R.WH I..,._ EXTREMELY CARBONACEOUS 9 K I ( TR) TR TR 
.JuST SOUTH oF WoNDERFONTEIN TAKER. FINELY LAMINATED BLACK M(TR) 

1 rJ THE HENDRINA-MIDDELBURG ANGLO SHALE, WITH V ER'c L i TTL E 

DISTRICT. E. TRANSVAAL AMERICAN VIS I B:...E A R E tJ A C E 0 U S 

91-97' CORPORA- MATERIAl_ PRESENT. 

TION 

A62/2 As FOR No. I 131-139 I WHITTAKER As FOR A62/l K I ( TR) TR TR 

M(TR) 

A62/3 As FOR No. I 158-161 ¥ WHITTAKER As FOR A62/l K M(TR) "* TR 

A62/4 As FOR No. I 163-164 1 WHITTAKER As FOR A62/l K M(TR) '* I (TR) 

A62/5 As FOR No. I 172-174' WHITTAKER As FOR A62/l K M(TR) TR 

I (TR) 

A62/6 As FOR No. I 191-195 1 WHITTAKER As FOR A62/l K I (TR) "* 
M(TR) 

A76/l BoREHOLE A76, FARM KLIPPAN WHITTAKER EXTREMELY CARBONACEOUS, K I ( TR) TR 

JUST SOUTH OF WoNDER- FRESH, FINELY LAMINATED M(TR) 
FONTEIN IN THE HENORINA- BLACK SHALE WITH VERY 

MIODELBURG DISTRICT, LITTLE ARENACEOUS 

E. TRANSVAAL 32-43 1 COMPONENT PRESENT 

A76/2 As FOR No. I 97- I 03' WHITTAKER As FOR A76/l K M(TR) '* I ( TR) 

A76/3 As FOR No. I 103-106' WHITTAKER As FOR A76/l K M(TR) TR 

I (TR) 



21. 
SAMP;_E 

LOCALITY CoL. ~EcToR REMARKS 
CLAYS FELDSPARS CARBONATES 

OTHER No, DOMINANT SUBORDINATE PLAGiOCLASE K-FELDSPAR CALCITE DoLOMITE SIDERITE 
s 

A76/4 A FOR No, I I 06-1 12' WHITTAKER As FOR A?G/1 K M(TR) TR 
I (TR) 

A 16/5 A :, FOR No. I 121-J3J I WHiTTAKER As FOR A'T6/I K M(TR) '* TR 
I ( TR) 

A76/6 A FOR No. I 135- 139 1 WHITTAKER As FOR A76/l K I (TR) TR TR py 
M(TR) 

A78/l BOREHOLE A78, FARM NOOIT-WH:TTAKER EXTREMELY CARBONACEOUS, K M(TR) '* GU.!ACf'T, SOUTH OF FARM FRESH, F I tJ ELY LAMINATED, I ( TR) 
KLIPI•AN IN THE HENDRINA- BI_ACK :3HALE WITH .>/ERY 
MIDDELBURG Dl STRICT. E. LITTLE ARENACEOUS . 
TR A rl S VAAL , 68-69 1 COMPONEfH PRESErH 

A78/2 As FOR No. I 72-74' WHITTAKER As FOR A78/ I K I(TR) '* M(TR) 

A78/3 As FOR No. I 81-84' WHITTAKER As FOR A78/l K M(TR) '* 
A78/4 As FOR N0 • I 88-92 1 WHITTAKER As FOR A78/l K-1 M(TR) '* 

A78/5 As FOR No. I 109- I 10' WHITTAKER As FOR A78/l K 1-M(TR) TR 

A78/6 As FOR No. I 119-133' WHITTAKER As FOR A78/l K 1-M(TR) TR '* TR 

A78/7 As FOR No. I 133-136! WHITTAKER As FOR A78/l K 1-M(TR) '* TR 

A78/8 As FOR No. I 137-144' WHITTAKER As FOR A78/l K 1-M(TR) TR '* TR I 

A78/9 As FOR No. I 165-169' WHITTAKER As FOR A78/l K 1-M( TR) '* 
A78/l 0 As FOR No. I 182-192' WHITTAKER As FOR A78/l K-1 M(TR) TR 

A78/l I As FOR No. I 197-198' WHITTAKER As FOR A78/l K 1-M(TR) py 

A78/12 As FOR No. I 201-202' WHITTAKER As FOR A78/l K 1-M(TR) TR 

A78/13 As FOR No. I 205-2 I I I WHITTAKER As FOR A78/l K 1-M( TR) '* 
SEc I BoREHOLE SoMKELE Nl, G.MORANO BLACK H I G H L Y CAR BON- 1-K M(TR) '* TR 

MTUBATUBA, N.ZULULAND. GEOLOGICAL ACEOUS SHALE 
1050'. (THE EccA BEAU- SuRVEY, 
FORT BOUNDARY IN THIS MTU BA TUBA 
AREA IS NOT WELL DEFINED, 
AND IT IS PROBABLE THAT 
THE FIRST FEW SAMPLES ARE 
LOWER BEAUFORT SHALES 



22. 

SAMPLE 
LOCALITY 

COLLE-
REMARKS 

CLAYS FELDSPARS CARBONATES 
No. CTOR DOMINANT Su BORD IN AXE PLAGIOCLASE K- FELDSPAR CALCITE DoLOMITE SIDERITE 

OTHERS 

SEc 2 As FOR SEc I 1085' MORANO BLACK HIGHLY CARBON ACE 0 US K 1-M(TR) TR py 
SHALE WITH PLANT FOSSILS 

SEc 3 As FOR SEc I 1375' MORANO BLACK MASSIVE SHALE K-1 M(TR) '* TR TR 
CH(TR) 

SEc 4 As FOR SEc I 1440' MORANO BLACK MASSIVE SHALE 1-K M(TR) '* TR 

SEc 5 As FOR SEc I 1480' MORANO BLACK HIGHLY CARBONACEOUS 1-K M(TR) '* 
SHALE 

SEc 6 As FOR SEc I 1640' MORANO BLACK MASSIVE CARBONACEOUS 1-K M(TR) '* 
SHALE 

SEc 7 As FOR SEc I 1675' MORANO BLACK MASSIVE SHALE 1-K M(TR) '* 
SEc 8 As FOR SEc I 1750' MoRANo BLACK MASSIVE SHALE I M(TR) '* 
SEc 9 As FOR SEc I 1800' MORANO BLACK MASSIVE CARBONACEOUS I K(TR) '* 

SHALE 

SEc 10 As FOR SEc I 2234' MORANO BLACK MASSIVE CARBONACEOUS 1-K '* 
SHALE 

SEc I I As FOR SEc I 2262' MORANO BLACK HIGHLY CARBONACEOUS I K(TR) TR 
SHALE 

SEc 12 As FOR SEc I 2350' MORANO BLACK MASSIVE CARBONACEOUS I K '* 
SHALE 

SEc 13 As FOR SEc I 2420' MORANO BLACK HIGHLY CARBONACEOUS 1-K TR 
SHALE 

SEc 14 As FOR SEc I 2490' MORANO BLACK CARBONACEOUS SHALE K-1 M(TR) TR 

SEc 15 As FOR SEc I 2745' MORANO BLACK CARBONACEOUS SHALE 1-K M(TR) TR 

SEc 16 As FOR SEc I 2837' MoRANO BLACK MASSIVE SHALE K-1 M(TR) '* 
SEc 17 As FOR SEc I 3055' MORANO BLACK MASSIVE SHALE 1-K M(TR) '* '* 
SEc 18 As FOR SEc I 3205' MORANO BLACK MASSIVE SHALE 1-K M(TR) '* py 

SEc 19 As FOR SEc I 3414' MORANO BLACK MASOIVE SHALE 1-K M(TR) '* TR py 



23. 

SAMPLE LOCALITY COLLECTOR REMARKS 
CLAYS FELDSPARS CARBONATES 

OTHERS 
No. DOMINANT Su B oR D 1 NATE PLAGIOCLASE K-FELDSPAR CALCITE DoLOMITE SIDERITE 

SEc 20 As FOR SEc I 3498' MORANO BLACK CARBONACEOUS 1-K M(TR) '* TR py 

MASSI \IE SHALE 

SEc 21 As F.OR SEc I 3525' MORANO BLACK MASSIVE K-1 M(TR) '* 
CARBONACEOUS SHALE 

SEc 22 As FOR SEc I 3575' MoRANO BLACK MASSIVE K-1 M '* 
CARBONACEOUS SHALE 

SEc 23 As FOR SEc I 3684' MoRANo BLACK MASSIVE 1-K M(TR) '* '* 
CARBONACEOUS SHALE 

SEc 24 As FOR SEc I 3730' MORANO As FOR SEc 23 i-1< M(TR) '* 
SEc 25 As FOR SEc I 3893' MORMJO BLACK MASSIVE K M(TR) py 

CARBONACEOUS SHALE I ( TR) 

SEc 26 As FOR SEc I 4160 1 MORANO As FOR SEc 23 K-1 M(TR) '* 
Ec DAN MIDDLE EccA SHALES FROM GEOLOGICAL BLACK CARBONACEOUS K-1 M(TR) '* 

I DANNHAUSER BOREHOLE SuRVEY, SHALE WITH FIN E7 

G.S.0.9. 421' PRETORIA WELL DEVELOPED 
LAMINATIONS 

Ec DAN As FOR Ec DAN I 473 1 As FOR No.I As FOR Ec DAN I K-1 M(TR) '* 
2 

Ec DAN As FOR Ec DAN I 603' As FOR No.I As FOR Ec DAN I K-1 M(TR} '* '* 
3 

Ec DAN As FOR Ec DAN I 615' As FOR No.I As FOR Ec DAN I K-1 M(TR} TR TR 

4 -

Ec DAN As FOR Ec DAN I 638' As FOR No.I As FOR Ec DAN I K-1 M(TR) py 

5 
Ec DAN As FOR Ec DAN I 875' As FOR No. I As FOR Ec DAN I K-1 M(TR} '* '* 

6 
Ec DAN 979' BOREHOLE G.S.O.IO. As FOR No.I DARK GREY WELL LAM- I M(TR} '* '* 

7 INATED SILTY SPECIMEN K(TR} • 

Ec DAN 986' BoREHOLE G.S.O.IO. As FOR No. I As FOR Ec DAN 7 K-1 M( TR} '* '* '* 
8 

Ec DAN AS FOR Ec DAN I I 188' As FOR Ec BLACK CARBONACEOUS K-1 '* '* 
9 DAN I SHALE, Q,UITE WELL 

INDURATED, AND 
FINELY LAMINATED 

"'t-7\ :..;•,. 



24. 

SAMPLE 
LOCALITY COLLECTOR REMARKS 

I CLAYS FELDSPARS CARBONATES 
bTH ER S No. IDOMI NANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE 

Ec DA ,, As FOR Ec DAN I 1318' AS FOR Ec DAN As FOR Ec DAN 9 1-K M(TR) '* 
10 I 

Ec 4 SPRINGBOK COLLIERY LTD. 0Ai~CH IN BLACK WELL LAMINATED K M( TR) 

BOREHOLE BH 134. MIDDLE SHALE, NOTABLY FINE I (TR) 

EccA SHALE. 26° 05'E, GRAINED 

29° 21 IS, 16 MILES S.E. 

OF WITBANK. 117 1 

Ec 5 As FOR Ec 4 154 1 0ANCHIN BLACK SHALE WITH K I TR TR 

MINOR WHITE Q.UARTZOSE 

BANOS 

Ec 6 As FOR Ec 4 221' DAf'JCHIN BLACK FINE GRAINED, K I 

WELL LAMINATED SHALE 

Ec 7 As FOR Ec 4 255' DANCHIN INDURATED BLACK SHALE K I '* '* 
Ec 8 As FOR Ec 4 380' DANCHIN INDURATED, BLACK, K M(TR) TR 

SLIGHTLY SANOY SHALE I (TR) 

Ec 9 As FOR Ec 4 270' DANCHIN AN INDURATED BLACK K 1-M(TR) TR TR 

SHALE 

Ec 10 As FOR Ec 4 277' DANCHIN As FOR Ec 9 K 1-M(TR) TR 

Ec II VIERFONTEIN COLLIERIES, DANCHIN LAMINATED BLACK SHALE K 1-M TR 
0 

NEAR ORKNEY. 27 05'E, 0 . 
26 48'S. BOREHOLE VG 520 

MIDDLE EccA SHALE FROM 132 

FEET, 20 FEET ABOVE TOP 

COAL SEAM 

::c 12 As FOR Ec I I, BOREHOLE DANCHIN SiLTY BLACK SHALE, 1-K M '* '* 
VG 523, DEPTH 166 FEET WELL DEVELOPED 

LAMINATIONS 

::c 13 As FOR Ec 12, DEPTH 196 0ANCHIN POORLY LAMINATED K M 

FT. 120 FT. ABOVE BOTTOM BLACK SHALE I(TR) 

COAL SEAM 

:c 14 As FOR Ec I I, HAND SPECI- DANCHIN Poo·Rt:Y LAMINATED, K M(TR) 

MEN FROM I FT. ABOVE VERY CARBONACEOUS 

BOTTOM COAL SEAM BLACK SHALE 



25. 

SAMPLE 
LOCACLITY COLLECTOR REMARKS 

CLAYS FELDSPARS CARBONATES 0TH-

No. boMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DoLOMITE SIDERITE ERS 

Ec 15 A J FOR Ec 14, SAMPLE FROM DANCHIN BLACK SHALE 1 EXTREMELY K M(TR) 

HANGING OF BOTTOM SEAM CARBONACEOUS, COALY 1 rJ 

PARTS 

Ec 16 As FOR Ec 14 0 A~· C H I N NoN-LAMINATED BLACK K TR 

SHALE 

Ec 17 ROAlJCUT ON THE VOLKSRUST- DAi'JCHIN DARK GREY POORLY LAM- I K-M 

NEWCASTLE ROA 0 7 25 MILES I r• AT EO SHALE, RATHER 

FROM NEWCASTLE WEATHERED 

Ec 18 LOWER EccA SHALE 5 MILES D Af'l c H IN BROWNISH GREY 9 MASSIVE I M-K( TR) TR TR 

WEST OF VRYHEID, ON VRYHEID- SHALE, LAMINATED IN 

Du'·jDEE ROAD RATHER BROAD BANDS 

Ec 19 SMALLISH Q.UARRY 2 MILES DANCHIN DARK GREY, REASONABLY I M(TR) TR 

SOUTH OF VRYHEIO (MAHLABA- FRESH WELL LAMINATED K(TR) 

TIN I) LOWER EccA SHALE. SHALE 

Ec 20 ANGLO ~MER I CAN BOREHOLE BH G.F.HART SAMPLE TAKEN BECAUSE IT '* 
54/63(?) EXACT LOCALITY BERt-JAR 0 RiiC':: CON 51 STS ALMOST ENTIRELY 

u N KN owrJ IN3TITUTE, OF MASSIVE SIDERITE 

JOHANNESBURG 

Ec 21 UNVOTI RIVER, NORTH OF NEW R.OANCHIN &I DARK GREENISH-GREY I M( TR) 

HANOVER, SOUTH OF GREYTOWN G.HART FROM FISSILE SHALE 

29° 09'E, 30° 38'S. LOWER STANDARD 

EccA SHALE VACUUM OIL Co. 

Ec 22 As FOR Ec 21' LOWER EccA As FOR Ec21 DARK GREENISH GREY, M{TR) 

SHALE FISSILE SHALE I ( TR) 

K(TR) 

Ec 23 As FOR Ec 21' LOWER EccA As FOR Ec21 As FOR Ec 22 I M(TR) TR TR 

SHALE CH(TR) 

Ec 24 As FOR Ec 21, LOWER ECCA As FOR Ec21 As FOR Ec 22 M-1 K(TR) 

SHALE 

Ec 25 As FOR Ec 21' LOWER EccA As FOR Ec21 DARK GREY 7 Sl LTY I (TR) 

SHALE INDURATED SEDIMENT M(TR) 

K(TR) 

Ec 27 As FOR Ec 2 I , LOWER EccA As F. OR Ec21 DENSE' DARK, BLUISH 

SHALE GREY, WELL LAMINATED 

SHA!..E I M(TR) 



26. 

CLAYS FELDSPARS CARBONATES 0TH-SAMPLE I 
No. _ 

LOCALITY COLLECTOR REMARKS 
boM 1 NAN T I Su Bo R o 1 NAT E1 PL A G 1 o c LASE I K- FE L o SPAR I CALc 1 T E IDoL oM 1 T E IS 1 o ER 1 TEl E R s 

Ec 301As FOR Ec21, UPPER EccA 

HALE 

As FOR Ec 211 DARK BLACK SHALE WITH 

OCCASIONAL THIN SANOY 

BANOSj Q.UITE FRESH 

SOUTHERN ECCA FACIES 

QU 19IBORLHO~E QUI/65 QUAGGASFONT-
0 c 

ElfJ 9 FRASERBURG. 31 50'E, 21 

36'S. UPPER EccA SHALE 2708' 

QU 231As FOR QU 19. MIDDLE ECCA 

SHALE. 4628 1 

GEOLOGICAL 

SuRVEY, 

PRETORIA 

DARK GREY, WELL LAMI­

NATED SHALE 

Ac> FOR QUI~~ BROWNISH GREY SHALE 

NOTABLY FINE GRAINED 

SA 271BoREHOLE SAI/66. SAAM~OK- 1 As FOR QU191 FtNE GRAINED, FRESH, 

KRAAL, LAINGSBURG. 32 40 1 E, DARK GREY SHALE 
0 

21 20'S. UPPER EccA SHALE 4829' 

SA 3 I I A s F 0 R SA 27' M I 0 D L E E c c A 

SHALE, 7054 1 

As FOR QU 191 As FOR SA 27 

SA 341As FOR SA 27, LowER EccA 

SHALE, 8889 1 

As FOR QU 191 As FOR SA 27 

R 2 TOP OF ECCA PASS NORTH OF 

GRAHAMSTOWN 

P.J.RYAN 

AtJGLO 

AMERICAN 

CORPORATION 

Et 1 IFLoRrsKRAALoAM AREA, souTH oFIA.T.LLoYo 

LAINGSBURG, SAMPLE TAKEN i 
MILE NORTH-WEST OF THE DAM 

ABOUT 500 FEET ABOVE WHITE 

BAND. LOWER ECCA SHALE 

Ec 2 IFRoM A ROAD cuT 2i MILES 

SOUTH OF LAINGSBURG ON THE 

ROAD TO FLORISKRAALDAM, 750 

FEET ABOVE WHITE BAND. LOWER 

ECCA SHALE 

A.T.LLOYD 

VERY FINE GRAINED, 

FINELY LAMINATED 

SHALE 

A MEDIUM GREY, RATHER 

COARSE GRAINED WELL 

LAMINATED SHALE 

SIMILAR IN APPEARANCE 

TO Ec I, BUT COLOUR 

VARIATIONS SOMEWHAT 

MORE MARKED AND CROSS 

BEDDING VISIBLE 

1-CH 

1-CH 

CH-I 

1-K 

1-CH 

Ec 3 lAs FOR Ec 2, ONE FOOT HIGHER IA.T.LLOYD 

IN THE SUCCESSION 

HOMOGENEOUS MEDIUM GRE1 1-CH 

LAMINATED SHALE 

WEC17ISEVEN MILES ON THE ROAD TO 

LAINGSBURG FROM THE SUTHER­

LANO-MATJIESFONTEIN CROSSING 

R.OANCHIN 'MASSIVE, DENSE FE-MN 

& P.HOFMEYR SHALE WITH METALLIC 

LUSTRE ON FRESH SURFACES 

M(TR) 

-IE 

CH (TR) "* 

K "* 

M(TR) "* 

M( TR) 

M(TR) "* 

TR 

"* 

"* 

"* 

TR 

"* 

"* 

"* FE-MN 

OXIDE 



27. 

SAMPLa. 
No. J lOCALITY COLLECTOR REMARKS 

I CLAYS I FELDSPARS I CARBONATES 

boMJNANTISuBORDINATEIPLAGIOCLASEIK-FELDSPAR,CALCITE IDoLOMITEISrDERITEIOTHER 

CENTRAL ECCA FACIES 

R I PoRT ST. JoHN's, TRANSKEJ 

I 

P.J.RYAN, 

ANGLO 

AMERICAN 

CORPORATION 

CARBONACEOUS, MODERA­

TELY WELL LAMINATED 

SHALE 

AS I I BoREHOLE No. ABI/65, ABR~HAMS-GEOLOGICAL I DARK, GREY, WELL 

KRAAL, V6cTORIA WEsT, 31 I SuRVEY, LAMINATED SHALE 

AS 4 

48 1 E , 2 2 37 1 S, UPPER E C C A PRE T 0 R I A 

SHALE - DEPTH 431 I 1
• VERY 

CLOSE TO THE BORDER BETWEEN 

THE SouTHERN AND CENTRAL 

EccA FAcrEs. 

As FOR ABI, TOP oF MrDDLE EccA As FOR ABI 

SHALE, DEPTH 4718 1 

DARK GREY, POORLY 

LAMINATED MUDSTONE 

AS 7 lAs FOR ABI, MIDDLE EccA SHALE, As FOR ABIIDARK GREY, WELL 

DEPTH 5673' I LAMINATED SHALE 

PR 401 BOREHOLE SS3, ABRAHAMSKRAAL 

ViCTORIA WEST, DEPTH 4393', 

UPPER ECCA SHALE 

PR 41 lAs FOR PR 40, MrDDLE ECCA 

SHALE - DEPTH 5772 1 

M.J. LEITH IGREYISH-BROWN, POOR-

GEOLOGICAL LY LAMINATED SILTY 

SuRVEY, ROCK 

BEAUFORT WEST. 

As FOR PR40 ILrGHT GREY MUDSTONE 

WITH MODERATE 

LAMINATIONS 

KL 141BoREHOLE KLI/65, NE oF SuTHEFi'-jGEoLoGrcAL ILrGHT GREY wELL 

LAND, MIDDLE ECCA SHALE, DEPTHSURVEY, LAMINATED SILTSTONE 

1495' VERY CLOSE TO JUNCTION !PRETORIA 

BETWEEN WESTERN, SOUTHERN AND 

CENTRAL ECCA FACIES 

1.:..cH 

1-CH 

1-K 

1-CH 

KL 171As FOR KL 14, LoWER EccA ~,,,: 

S H A L E , DE P T H 21?7 2 1 

As FOR KLI4--+rGHT GREY, WEATHERED I CH-::~ 
SHALE 

cv 66IBOREHOLE SSI, FARM KLJP DRIFT, 

SUTHERLAND DISTRICT. LOWER 

ECCA SHALE, DEPTH 1555 1
, VERY 

CLOSE TO JUNCTION BETWEEN 

WESTERN, SOUTHERN AND CENTRAL 

EccA FAcrEs 

GEOLOGICAL 

SuRVEY, 

SuTHERLAND 

PARK GREY MUDSTONE 1-K 

CH 

M{TR) 

K{TR) 

M{TR) 

TR TR TR 

'* 

'* 

'* 

'* 

'* 

'* 

'* 

'* 



28. 

SAMPLE 
LocALITY CoLLECTOR REMARKS 

I CLAYS FELDSPARS CARBONATES 0TH-
No. !DoMINANT Su B 0 R D I NATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE ERS 

cv 71 As FOR CV 66, LOWER EccA As FOR cv 66 DARK GREY MUDSTONE K M(TR) '* SHA!_E, DEPTH 2360 i I ( TR) 

cv 75 As FOR cv 66, LOWER ECCA As FOR cv 66 DARK GREY MUDSTONE M(TR) '* TR 
SHALE, DEPTH 3493' I ( TR) 

K(TR) 

WEe I 5 MILES FROM 8RITSTOWN ON R. DANCHIN VERY FRESH GREY-GREEN I CH(TR) '* TR 
PRIESKA ROAD. NEW ROAD CUT & P.HOFMEYR SHALE, FAIRLY WELL DE-

VELOPED LAMINATIONS 

WEe 3 ABOUT I MILE OUTSIDE BR 1 T s- As FOR WEe , I MODERATELY WELL BEDDED I CH '* 
TOWN, AT THE VOSBURG TURN GREEN 1 SH-GREY SHALE 

OFF FROM THE PRIESKA ROAD WITH DARK STREAKS 

WEe 4 As FOR WEe 3 As FOR WEe I As FOR WEe 3 1-K CH(TR) '* TR 
\ 

WEe 5 JACOB'S FARM, SouTPAN, 35 As FOR WEe I WELL BEDDED GREENISH- I CH(TR) TR 

MILES NORTH WEST OF VOSBURG. GREY FRESH SHALE 

SAMPLE TAKEN FROM DEEP, 

RECENT TRENCHES, MIDDLE EccA 

SHALE. 

NEe 58 As FOR WEe 5 As FOR WEe I BLACK SHALE FINELY I '* 
LAMINATED WITH ALTER-

NATE LIGHT AND DARK . 
BAN OS 

NEe 5c As FOR WEe 5 As FOR WEe I PURE BLACK WELL LAM I- I 
NATED CARBONACEOUS SHALE 

NEe 5o As FOR WEe 5 As FOR WEe I LIGHT COLOURED EXTREMELY I 
FINELY LAMINATED SHALE 

NEe 5P As FOR WEe 5 As FOR WEe I CARBONACEOUS SHALE WITH K '* py 
PLENTIFUL VISIBLE PYRITE 

NEe 7 KAREEKOP, 31 MILES FROM As FOR WEe I GREENISH-GREY, POORLY I CH '* 
WILLISTON ON THE 8RANDVLEI BEDDED, SILTY SHALE 

ROAD 

NEe 8 FLAT LYING SHALE COLLECTED As FOR WEe I As FOR WEe 7 I CH(TR) TR TR 

0.8 MILES NORTH OF SAKRIVIER 



29. 

SAMPLE 
LocALITY COLLECTOR REMARKS 

I CLAYS FELDSPARS CARBONATE c 0TH-

No. boMJNANT SuBORDINATE PLAGIOCLASE X-FELDSPAR CALCITE DoLOMITE Is, DER, TE ERS 

WEe 9 TWEER IV 1-ERE 9 3.7 MILES NORTH As FOR WEe I BROWNISH-GREY, FRESH9 I CH '* TR 

oF WEe 8 SHALE POORLY LAMINA-

TED 

WEe 10 FARM ENKELDOORN 9 68 MILES As FOR WEe I BROWNISH-GREEN I M(TFI) '* 
FROM WILLISTON, 16.7 MILES WEATHERED, WELL BEDDED 

NORTH OF SAKRIVIER SILTSTONE 

WEe I I To TELBOS INTERSECTION ON As FOR WEe I BLUEISH-GREY, MASSIVE, 1-K C1-dTR) '* '* 
NEW TAR ROAD FROM BRArJDVLE 1 FRESH SHALE 

TO CALVIN IA 

WEe 12 NEw ROAD CUT 22.7 MILES FROM As FOR WEe I GREYISH-BLUE WEU_ I CH '* TR 

TONTELBOS INTERSECTION ON BEDDED SHALE 

BRANDVLEI-CALVINIA ROAD 

WESTERN ECCA FACIES 

AEc I BOREHOLE No. I' ARTNELL GEOLOGICAL DARK GREY SHALE WITH I TR TR 

EXPLORATION Co. FARM VREDA SuRVEY, MICACEOUS PARTINGS 

281' Gl BEON DISTRICT, s.w.A. 

S .W. A. DEPTH 796 FT. 

AEc 2 As FOR A Ec I ' DEPTH 967' As FOR AEc I HARD9 BLAC K9 , CARBON- M-K I ( TR) '* '* TR 

ACEOUS SHALE 

A Ec 3 As FOR AEc I' DEPTH 1642 1 As FOR AEc I HARD, LIGHT GREY 1-K '* '* TR TR '* 
SHALE, WITH CARBON-

ACEOUS BANDS 

Hc4 As FOR AEc I' DEPTH 1217' As FOR AEc I FINE GRAINED, POORLY K-M I '* TR 

LAMINATED, LIGHT GREY 

SEDIMENT 

He 5 As FOR AEc I ' DEPTH 1550' As FOR AEc I As FOR AEc 4 I K-M '* TR 

He 6 As FOR AEc I ' DEPTH 1699' As FOR AEc I As FOR AEc 4 1-K M(TR) '* '* 
~Ec 7 As FOR Afc I ' DEPTH 2060' As FOR AEc I FINE, GREY SHALE WITH K M(TR) '* TR 

MEDIUM SIZE ~UARTZ 

PEBBLES 

NEe 13 ROAD CUT ON CALVINIA-WILLIS- R.DANCHIN LIGHT BLUE, MASSIVE K-1 CH(TR) '* '* 
TON ROAD, 10 MILES FROM P. HOFMEYR MUDSTONE 

CALVIN IA 



SAMPLE 

No. 
LOCALITY 

WEe 14ISuTHERLANo-MATJIESFONTEIN 

ROAD, 28 MILES FROM SUTHER­

LAND. ( POSSI SLY A LOWER 

BEAUFORT SHALE) 

WEe 15ICEREs-SuTHERLAND ROAD, 22 
MILES FROM CERES TURN OFF. 

(POSSIBLY A LOWER BEAUFORT 

SHALE) 

BF I 

BF 2 

BF 3 

BF 4 

BF 5 

BF 6 

BF 7 

BF 8 

FIVE MILES OUTSIDE BLOEM­

FONTEIN IN A NEW ROAD CUT 

ON THE 8RANDFORT ROAD. 

ROAD CUT I MILE OUTSIDE 

R I C H M 0 N D, 0 N T H E R I C H M 0 N D­

HANOVER ROAD 

ROAD CUT ON LAINGSBURG­

BEAUFORT WEST ROAD, 13 

MILES FROM LAINGSBURG 

As FOR BF 3, 34 MILES FROM 

LAINGSBURG 

COFFEE BAY, TRANSKEI, EAST 
0 

0 F ELL I 0 T DALE' 31 59 I E' 
0 

29 09 1 S. BASE OF BEAUFORT 

A S F 0 R BF 5 , B U T H I G H E R I N 

THE SUCCESSION 

As FOR BF 5, BUT SEVERAL 

HUNDRED FEET HIGHER IN THE 

SUCCESSION 

As FOR BF 5, BUT SEVERAL 

30. 

CLAYS FELDSPARS CARBONATES 
COLLECTOR REMARKS ·r -· 

1
0TH 

OoMINANTISusoRDINATEIPLAGIOCLASEIK-FELDSPARICALCITEIOoLOMITE SIDERITE ERS 

As FOR WEe 13IFRESH, WELL-BEDDED, 

DARK BLUE SHALE 

As FOR WEe 1310ARK, GREYISH BLUE, 

RATHER WEATHERED 

SILTSTONE 

1-CH 

1-CH 

BEAUFORT SERIES 

R.OANCHIN 

0ANCHIN 

0ANCHIN 

0ANCHIN 

ARGILLACEOUS GREEN I 

SEDIMENT, INTERBEDDED 

WITH GREEN BEAUFORT 

SILTSTONES SHOWING I 
PROM I NOJT CROSS 

BEDDING 

MODERATELY WELL BEDDED I 
REDDISH ARGILLITE, 

INTERBEDDED WITH 

COARSER GREEN SILT­

STONES 

As FOR BF 2 

GREEN, SILTY, POORLY 

BEDDED ROCK 

R.QANCHIN & 'HARD, FISSILE, THINLY 

G.HART FROM BEDDED SHALE 

STANDARD 

VAcuuM OIL Co. 

AS FOR BF 5 

As FOR BF 5 

As FOR BF 5 

As FOR BF 5, suT A 

FRESHER SAMPLE 

0ARK GREY, HARD, 

FISSILE, WELL BEDDED, 

SILTY SHALE 

As FOR BF 7 

1-CH 

K(TR) 

M(TR) 

K(TR) 

M(TR) 

K-M 

CH 

M(TR) 

K(TR) 

K 

M 

'* 

~ 

'* 

'* 

'* 

'* 

'* 

'* 

TR 

'* 

'* 

'* 

TR 

TR 

HUNDRED FT. HIGHER IN THE SUCCESSION. 



31. 

SAMPLE 
LOCALITY COLLECTOR REMARKS 

I CLAYS FELDSPARS CARBONATES 0TH-
No. 'DOMINANT SuBORDINATE PLAGIOCLASE K-FELDSPAR CALCITE DOLOMITE SIDERITE ERS 

WBF 6 CARNARVON-WILLISTON ROAD, 7 R. 0ANCHIN & GREENISH-BROWN,WELL 1-M CH(TR) '* TR 

MILES FROM CARNARVON P. HoFMEYR BEDDED STILSTONE 

PR 38 BoREHOLE SS3, ABRAHAMSKRAAL, WELL BEDDED, FINE- I K( TR) '* 
VICTORIA WEST, DEPTH I 196' GRAINED LIGHT GREY M( TR) 

SHALE 

PR 39 As FOR PR 38, DEPTH 2721' RATHER POORLY BEDDED, I(TR) 

FRESH SILTY SEDIMENT K(TR) 

DREDGED AGULHAS BANK SAMPLES 

DR 140 SAMPLE DREDGED FROM THE R. GENTLE OAR K GREY, FRESH, 1-CH '* TR 
0 

AGULHAS BANK. 34 28'S, DEPT. OF WELL BEDDED SHALE 
i9°09E •. OCEANOGRAPHY 

U.C.T. 

DR 127 34 ° 37's 20°29'E As FOR DRI40 DARK GREY SHALE, 1-CH '* TR 

SOMEWHAT COARSER, 

AND MORE WEATHERED 

THAN DR 140, 
. 

WITH 

PROLIFIC CAC03 
COATING (REMOVED) 

DR 143 34°26'S 18°58'E As FOR DRI40 GREENISH-GREY·, 1-CH M(TR) '* 
FINELY LAMINATED, 

FRESH SHALE 

OR 21 34 °39 IS 20°21'E As FOR DRI40 LIGHT GREEN, GRITTY, 1-CH '* TR TR 

WEATHERED SHALE, 

WITH PROLIFIC CAC0
3 

COATING (REMOVED) 

DR 50 34°24'S 21°06'E AS FOR DRI40 DARK GREY, FINELY 1-CH TR TR 

LAMINATED, FRESH 
SHALE 

LS 120 34°35'S 19 ° 35 IE As FOR DRI40 OAR K GREYISH-GREEN, 1-CH TR TR 

FINELY LAMINATED 

SHALE 

LS 3 34°25'S 20°50'E AS FOR DRI40 DARK GREY SILTY 1-CH M( TR) TR TR 
SHALE 

DR 142 ~4°30' s 19°02'E As FOR DRI40 BROWNISH-GREEN LAM- I CH '* 
INATED ROCK WITH 

ALTERNATING FINE & 
COARSER BANDS 



A PPENO I X I I 

MAJOR ELEMENT ABU~DANSE DATA AND INTER-ELEMENT RATIOS FOR 

SELECTED SOUTHERN AFRICAN ARGILLACEOUS ROCKS AND SEPARATED 

CLAY FRACTIONS, THE ROCK SE~UENCES ARE ARRANGED IN ORDER 

OF DECREASING GEOLOGICAL AGEo RESULTS ARE CONVENTIONALLY 

PRESENTED, IN WEIGHT PER CENT, AS THE OXIDES OF THE FOLLOWING 

ELEMENTS SiLICON (SI), TITANIUM (Tr), ALUMINIUM (AL), 

FERROUS IRON ( FE
2+)' 3+ 

FERRIc I RON (FE ) ' TOTAL IRON 

MANGANESE (MN) 1 MAGNESIUM (MG), 

CALCIUM (cA), SODIUM (NA), POTASSIUM (K) AND 

PHOSPHORUS ( P)" ALSO GIVEN ARE THE CARBON DIOXIDE CONTENTS 

OF THE ROCKS, AS WELL AS THE ABUNDANCES OF ELEMENTAL 

SuLPHUR ( S) , C H L 0 R I N E ( C L) , AND, IN SOME CASES, CARBON (C), 

L.O. I. REFERS TO THE CARBON DIOXIDE CORRECTED LOSS ON 

0 
IGNITION AT 950 C. (NoDo = NOT DETERMINED.) 



TABLE 2A 

FIG TREE SHALES 

Fol2 FGI3 FG14 FGI6 FGI7 SF4A SF5 SF6 SH2 SH3 FG COMP 

S10
2 

54.20 51.74 56.99 59.0 I 57' 24 52.67 59.21 52.48 59. 18 57. 10 58.87 

T10
2 

0.72 0.73 0.78 0.64 0. 57 0.71 0.72 0.54 0.51 0. 63 0.51 

AL
2

0
3 

16.66 16.79 17.52 13. 14 14.24 18. 17 16.42 14. 15 II .0 I 13.69 12.09 

FEO 5. 39 5.96 4.74 7.69 2.87 - 5.67 - - - 8. 15 

FE
2

0
3 

6.69 6.66 2.97 3.66 10. I I - I. 63 - - - 2.80 

TOTAL FE
2

0
3 

12.68 13.28 8.24 12.21 13.30 10.05 7.92 17.49 7.96 10.64 I I .85 

MNO 0.08 0. 12 0.09 0.06 0. 12 0.04 0.03 0.04 0.21 o. 12 0.08 

MGO 5.33 6.09 5.30 6.05 4.00 5.57 5. 31 6.90 5.43 6.46 5.73 

GAO o. 15 o. 13 o. 10 0. 13 0.06 0. II 0.20 0. 12 3.50 I. 57 I. 17 

NA
2

0 0.97 0.85 0.73 0.87 0.00 0.30 I .05 I .06 I . 40 I. 54 L.20 

K
2

0 3.38 3. 13 3.97 I .44 3.90 3.93 3.35 0.98 I .73 I. 53 I. 22 

p 2°5 0. I I 0. I I 0.09 0.09 0.08 0. I 0 0. I 0 0.09 0.09 0. I 0 0.08 

C0
2 

o. 10 0. 10 o. 10 o. 10 o. 10 o. 10 o. 10 - 2.45 - 2.25 

s 0.09 0.05 0.03 0.03 0.03 0.04 0.03 0.04 0.08 0.09 0.04 

CL 0.01 0.02 0.02 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 5.92 5.85 5.42 5.20 5.52 6.60 4.66 5.84 5.36 6.22 3.59 

TOTAL 100.31 98.94 99.35 98.97 99. 16 98.36 99.08 99.70 98.84 99.70 98.65 

c 0.26 0.66 



TABLE ~·A (coNTINuED) 

FIG TREE GRA!'WACKES Ai\lD IROi~STOi~ES 

FG15 SF2 SF3 SF4B SH7 Fcl FGc' Fc8 FG9 FGIO FG I I 

S10
2 

68.60 63.71 6.5.94 67.03 65.68 56.91 42.~6 69.45 48.85 58. 15 56.83 

T10
2 

0.45 0.56 0.43 0.49 0.43 0.67 0.46 o. 39 0.42 0.81 0.42 

AL
2

0
3 

10.26 I I o 26 9.29 12.01 9.67 10.84 7.28 5. 10 7.44 13. 14 7.07 

FEO 4. 17 ~ ~ 4.30 - 17.95 9.45 2. 73 4.89 I. 72 3.59 

FE
2

0
3 

2. 30 - - 3.54 - 3. 39 29.64 14.94 31 0 30 12.78 24.23 

TOTAL FE
2

0
3 

6.93 13.07 6.02 8.32 6.60 23.34 40. 13 17.98 36.73 14.71 28.20 

MNO 0. 19 0.03 0.04 0.03 0. 16 0.05 0. 16 0.68 0.23 o. 12 0.03 

McO 4.07 5. 23 4. 38 4. 14 4. 23 3. 18 2.28 2. 35 I .60 3. I i 2.22 

CAO I. 53 o. 16 2. 58 0. 10 2.80 0.01 0.01 0.21 0.03 0.00 0.00 

NA20 I. 55 0.93 0.86 0.40 I .70 0.01 0.00 0.00 0.00 0.00 0.00 

K
2

0 I .64 0.75 I. 55 2. 23 I. 50 0.82 0.43 o. 34 I. 57 I .94 0.34 

P205 0.07 0.09 0.08 0.09 0.08 0.02 o. 10 0.05 o.os 0.08 0.04 

C0
2 

2.55 - - o. 10 - o. 10 o. 10 o. 30 o. 10 o. 10 0. I 0 

s 0.04 0.05 0.05 0.02 0. 10 0.04 0.03 0.03 0.02 0.0? 0.03 

CL 0.04 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.01 

L. 0. I . 2.23 4.26 6' 23 4.61 6. 19 3.50 6. I I 3.02 3.01 6.72 4.86 

~ ····-

TOTAL 100. II 100.06 97.41 99.56 99.05 99.45 99.73 99.88 100.08 98.90 I 00. I I 

c 0.68 0.04 



TABLE 3A 

MOZAAN, KHEIS AND DAMARA SEDIMENTS, 

MZI MZ2 MZ3 MZ4 MZ5 MZ6 MZ7 KHI DMI 

Sro
2 

40.00 51.10 58.32 50.37 74.04 50.68 42.45 74.69 58.34 
Tr0

2 
0. 12 0.03 0.65 0.43 0.51 0.49 0.44 0.76 0.86 

AL
2

0
3 

2.29 0.78 16. 13 I I. 72 13.41 13.32 I I .98 II .07 16.41 
FEO 10.63 I. 51 o. 29 I .94 0.29 I .51 0.86 0.57 I .01 
FE

2
0

3 
42.39 44.43 13.13 28. 16 3.50 24.45 31. II 5.89 6.89 

ToTAL FE
2

o
3 

54.20 46. II 13.50 30.33 3.82 26. 12 32.07 6.52 8.01 
MNO o. 14 0.02 0.09 0.02 0.00 0.04 2. 31 0.02 0.05 
MGO I. 52 0. I 2 o. 58 0. 17 o. 37 0. 12 0. 38 0.49 5.70 
CAO 0.78 0.01 o.oo 0.02 0.02 0.00 0.00 0.25 0.28 

NA20 0. I 0 0. I 0 0. I 0 0. I 0 0. I 0 0. I 0 0. I 0 o.oo 2.04 
K

2
0 o. 14 0.00 2. 31 0.03 2.33 0.01 I .00 3.46 4.88 

P205 0.04 0.04 0.05 0.03 o. 17 0.05 0.08 o. 18 0. 17 
C0

2 
0.40 0. I 0 0. I 0 0. I 5 0. I 0 0. I 0 0. I 0 0. I 0 0. I 0 

s 0.02 0.01 0.01 0.01 0.01 0.03 0.04 0.01 0.01 
c._ 0.02 0.01 0.01 0.01 0.01 0.02 0.01 o.n1 0.01 
L.O. I. 1.0 I 2.00 6.84 6.51 4. 12 8.49 7.82 I .90 3.26 

TOTAL 100.76 100.43 98.69 99.90 99.00 99.54 98.74 99.45 100. II 



TABLE 4A 

WlnNATERSRAND SYSTEM 

JPI JP2 JP3 JP4 JP5 JP6 JP7 JP8 JP9 JPIO 

St0
2 

63.42 65.67 67.97 71 0 20 46.43 57 0 23 59.86 60.73 56.53 55.87 

Tt0
2 

0.60 0.65 o. 38 0.44 o. 39 0.73 0.64 0.62 0.45 0.96 
AL

2
0

3 
12.88 12.90 14.80 I I .63 9.79 20 0 18 16.00 14.42 II .43 15.06 

FEO 4.02 4.17 2 0 15 3.02 20.00 3.88 6.61 10.04 10.78 II .50 

FE
2

0
3 

I. 76 I .99 2.53 1.71 7.00 2 0 30 I. 19 0.61 10.02 2.80 
TOTAL FE

2
0

3 
6.22 6.62 4.92 5.08 29.09 6.62 8 0 54 II .77 22.00 15.59 

MNO 0.01 0.01 0.01 0.01 0.14 0.01 0.01 0.01 0.01 0.01 

MGO 5.36 5.72 2.79 3.54 3.81 4.56 5.07 5. 25 3.61 4.73 

CAO 2.84 I. 51 1.41 I .70 I. 64 0.62 I • 16 I • I I 0.99 0.92 

NA20 I .64 I .60 0.21 2.56 I. 17 I. 17 I • I 3 0.50 I .20 0.72 

K
2

0 I. 52 I .43 3.90 I. 28 0.41 3.71 2. 10 I .53 I .89 I .83 

P205 0.08 0.07 0.08 0.05 0.09 0. I 0 0. I 0 0. I 0 0.05 0. I I 

C0
2 

I .45 0.25 0. I 0 0.50 0.60 0. I 0 0.50 0.35 0. I 0 0. I 0 

s 0.09 0. 12 0.06 0.08 0.07 0.05 0.07 o. 14 o. 18 0. I I 

CL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 2.62 3.22 2.79 I .89 5.44 3.97 3.46 3.83 I .84 3.9 I 

TOTAL 98.65 99.66 99.37 99.90 99.31 99.01 98.60 100.21 100. II 99.82 

c 0. 34 0.07 0. II 
'~ . 



PRECAMBRIAN SOUTH WEST AFRICAN ARGILLITES 

810
2 

T10
2 

AL
2

0
3 

FEO 

FE
2

0
3 

Ku ~' I 

69.06 

I .08 

19. 14 

0.20 

o. 23 

TOTAL FE
2

0
3 

0.45 

MNO 

MGO 

CAO 

NA
2

0 

K
2

0 

P205 

C0
2 

s 
CL 

L.O. I. 

TOTAL 

c 

0.00 

o. 57 

0.05 

o. 37 

5 .. 24 

0.08 

0. I 0 

0.03 

0.01 

3.33 

'99. 50 

'* KRONER ( 1968) 

Ku '" 2 Kur< 3 

70.87 73.69 

1.11 0.86 

18.2 I I 0. 70 

o. 10 0.20 

1.04 3.06 

I • I 6 

0.00 

0.48 

0.05 

0.47 

5.01 

0. I 5 

0. I 0 

0.06 

0.01 

2.06 

99.68 

3.27 

0.01 

0.612 

o. 10 

0. 34 

3.48 

0. 12 

o. 10 

0.70 

0.01 

6.03 

99.33 

I. 28 

KuN 4A KuN 48 

73.34 73.83 

I .00 I .0 I 

12.23 14.60 

o. 1'5 0. 20 

4. 32 I .40 

4.4~ I. 61 

0.01 0.00 

0.92 0.70 

0. 24 0. 12 

o. 13 0.43 

3.73 4.29 

o. 14 o. 14 

0.10 0.10 

0. 09 0. 07 

0.01 0.01 

3. 59 2. 85 

99.93 99.71 

0.58 

TABLE 5A 

Ku 1 I 

14.48 

0.22 

5.74 

0.57 

2. 57 

3.21 

0.00 

13.40 

20.59 

0.00 

I .73 

O. I 0 

36.00 

0.40 

0.03 

3.69 

99. 19 

Ku 1 2 

65.63 

I. 13 

19.56 

o. 57 

0.99 

I. 61 

0.01 

0.77 

0.08 

0.27 

5.79 

0. I 0 

O. I 0 

0.04 

0.04 

3.67 

98.76 

Ku 1 3 

84.40 

o. 56 

6.29 

o. 50 

I. 30 

I .86 

o. 15 

0.51 

0.68 

O.Q9 

2". 71 

0.04 

0. I 0 

I. 0 I 

0.02 

2.00 

99.41 

0.03 

Ku1 4 

56.26 

I .33 

22.68 

I. 76 

I .83 

3.79 

0.01 

I .40 

0. 18 

o. 38 

8.57 

0. I I 

0.20 

0.01 

0.01 

3.66 

98.58 

'* 
A. V. B. 
KUIBIS 

61 .94 

0.80 

18.38 

0. 9 I 

4.07 

5.01 

0.01 

3. 14 

0.25 

0.51 

5.68 

0. I 3 

N. 0 • 

N. 0 • 

N. 0. 

4. 19 

100.01 

ScHR I 

68.88 

0.58 

I I .95 

2.01 

4.09 

6. 32 

0.08 

2.44 

2.61 

0.84 

I. 92 

o. 14 

0. 10 

0.03 

0.01 

3.25 

99. 12 

SCHR 2 

67.62 

o. 59 

12.23 

I. 72 

3.50 

5.42 

0.06 

2.45 

0.38 

I. 33 

2.48 

0. 16 

2.00 

0.04 

0.01 

3.91 

98.64 

SCHR 3 

45.77 

0.64 

30.07 

4.60 

2.57 

7.68 

0.07 

2. 30 

0.40 

I. 68 

6.83 

0.06 

2. I 0 

0.01 

0.01 

2.41 

100.02 

SCHR 4 

63.63 

0.81 

14.42 

5.06 

0.64 

6.26 

0. 17 

3.26 

2.96 

3.28 

2.77 

0.31 

I. 30 

0.01 

0.01 

I. 10 

100. 18 



TABLE 6A 

MALMESBURY AND CANGO FORMATIONS 

MM 2 MM 3 MM 4 MM 5 MM 7 CG I CG 2 CG 3 CG 4 

SIQ2 7 I • 22 61 .07 75o 29 60. 19 59.34 57.09 58.99 54.45 61 .88 

T10
2 

0.33 0.82 0.68 0.79 0.80 0.75 0.74 0.83 o. 73 

AL
2

0
3 

14.46 15.55 I I .05 17.68 17.59 18.53 18.70 19.61 16.61 

FEO I .37 6. 18 3.02 5.96 5.03 2.23 0.50 5.89 3. 16 

FE
2

0
3 

I. 69 I. 69 0.86 I. 33 2. 59 6. 59 6. 36 2.92 4. 25 

ToTAL FE
2
o

3 
3.20 8.55 4. 22 7.95 8. 18 9.06 6.93 9.46 7.76 

MNO 0.05 0.09 0.06 0.06 0.07 0.02 0.06 o. 13 0.08 

MGO I .82 3.62 I .55 3.36 3.77 I .45 2. 18 4. II 3.01 

CAO 0.24 0.86 I. 17 0.47 0.64 0.56 I .47 0.82 0.34 

NA
2

0 2.24 I .43 2.62 I .90 I. 16 0.08 0. I I I. 24 0.42 

K
2

0 3. I 8 4. 14 2.22 4.59 4.81 6.51 5.65 4.23 4.28 

p 2°5 0.09 o. 15 0. 17 o. 17 0. 12 0.20 o. 18 0. 17 0. 14 

C0
2 

0. I 0 0. 10 0. 10 0. I 0 0. 10 o. 35 0.65 0. I 0 0. 10 

s 0.02 0.08 0.06 0. I I 0.03 0.02 0.03 0.02 0.03 

CL 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L .0. I. 2. 14 I .96 0.37 2. 38 2.64 5.00 4.03 3.82 4. 74 

TOTAL 99.09 98.35 99.51 99.65 99.23 99.61 99.70 99.00 I 00. I 0 

c 0.03 0.08 



FISH RiVER SERIES 

FRI 

Sr0
2 

81.92 

Tr0
2 

0.25 

AL
2

0
3 

6.08 

FEO 0.43 

FE
2

0
3 

I. 17 

TOTAL FE
2

0
3 

I .64 

MNO 0.09 

MGO 0.71 

CAO 2.52 

N A 
2

0 I • 33 

K
2

0 I .64 

P
2
o

5 
0.11 

C0
2 

2.30 

s 0.08 

CL 0.02 

L.O. I. 0.51 

TOTAL 99.12 

c 

FR2 

61 '68 

o. 63 

12.57 

0.50 

4. 39 

4.95 

0.08 

2. I I 

4.98 

I .86 

2.61 

0. 18 

3.00 

0. 12 

0.01 

3. 63 

98.30 

I. 06 

FR3 

72.56 

0.77 

I I .07 

0.43 

4.27 

4.75 

0.06 

I. 75 

I. 59 

2.33 

2. 14 

0.23 

I. 20 

0.02 

0.01 

I • 6 I 

100.07 

FR4 

64.98 

I. 16 

14.33 

0.57 

5. 17 

5.80 

0.04 

2.08 

0.81 

0.93 

3.44 

o. 39 

0. 15 

0.01 

0.01 

4.31 

98.43 

FR5 FR6 

66.18 74.52 

0.63 0.60 

I I. 52 I 0. 07 

0.43 0.43 

3.72 3.43 

4. 19 3.9 I 

0. I 0 0.07 

I. 9 I I. 57 

4. 17 2.02 

1.80 2.06 

2. 35 I. 82 

0.20 0.20 

2. 50 I. 15 

0.03 0.04 

0.01 0.01 

3.38 2.02 

98.94 100.02 

0.80 

TABLE 7A 

FR7 

70.42 

0.72 

13.03 

0.57 

4.22 

4.85 

0.09 

I .90 

0.77 

I .09 

3. 15 

0. 19 

0. I 0 

0.06 

0.02 

2.97 

99.30 

FR8 

64.03 

0.68 

13.69 

0.93 

5. 32 

6. 35 

0.08 

2.48 

2.05 

I .03 

3. 13 

o. 14 

I, .45 

0.03 

0.01 

3. 73 

98.85 

FR9 

66.87 

0.68 

12.74 

0.43 

3.50 

3.97 

0.07 

I. 78 

3.36 

I. 63 

3. 20 

0.20 

2. 35 

0.03 

0.01 

I .79 

98.65 

AEC8 

63.36 

0.81 

13.23 

I. 65 

3.27 

5. I I 

0.08 

2 0 37 

4.52 

2.56 

2.72 

0.27 

3.20 

0.00 

0.02 

I .43 

99.74 

A EC9 

59.84 

0.79 

14.87 

2.23 

3.93 

6.40 

0.09 

3. 17 

3.08 

I. 59 

3. 64 

0. 19 

2. 15 

0.00 

0.01 

2.81 

98.63 

AECIO 

59.39 

0.77 

15.51 

I .87 

4.89 

6.96 

0. I 0 

2.93 

3.49 

I .67 

3.51 

o. 17 

3. 10 

0.01 

0.02 

2.24 

99.87 

A EC I I 

61 .89 

0.81 

14.33 

I. 72 

4. 39 

6. 31 

0.09 

2.70 

3.36 

2.72 

3o05 

0. 19 

2.35 

0.01 

0.01 

I .51 

99.33 

AECI2 

58.60 

0.87 

16.76 

2.01 

3.87 

6. lO 

0.09 

3.50 

2. I I 

I .50 

4. 17 

0.20 

I. I 5 

0.01 

0.02 

3.21 

98.29 



TABLE SA 

BOKKE'JELD SERiE.S 

BKI BK2 BK3 ElK4A BK4B BK5 BK6A 8K68 BK7 BK8 BKS BKIO BK I I 

S10
2 

59.84 70o88 58o80 67.95 68' .59 71.30 76o80 65.50 61.33 62.06 70.84 62.45 65.80 
T10

2 
0.99 0.56 Oo95 0.79 0.78 o. 36 0.79 0.85 I .07 0. 9 I I • I 2 0. 9 2 0.87 

AL
2

0
3 

18.36 10.50 18.24 13.9 I l3o 68 10.27 13.75 15.86 19.31 17.35 16.52 16.81 l4o36 
FEO 5.74 4.8 I 5.74 4.45 3. 16 2 0 12 0. 36 3.74 2.33 2. 16 0.43 5. 32 3.52 
FE

2
0

3 
I. 29 I. 19 I .46 2.00 3.42 5.38 0.27 2.53 3.36 4.72 0.60 1.41 4.07 

TOTAL FE
2

0
3 

7.66 6.54 7.83 6.95 6.94 8. I I 0.67 6.69 5.95 7. 12 I .07 7. 32 7.99 
MNO 0.05 0.08 0.08 0.05 0.03 Oo03 OoOO 0.07 0.02 0.04 OoOO 0.06 0.03 
McO 2o35 I. 78 2.44 I .77 1,. 12 I .00 0.31 I .81 I .44 I .74 0.82 2. 36 2.22 
CAO 0.49 I. 67 I o 35 O·. 37 0.32 0JJ2 o. 14 Oo43 0. 13 0. 38 0. 12 o. 36 o. 31 

NA20 0.96 I .60 I. 1.7 I .30 I, 33 I .42 I. 10 o. 36 0.62 0.81 0.60 I • I I I .02 
K

2
0 4.29 I. 28 3.87 2.40 2. 36 I .04 2.02 2.71 3.52 3.01 4. ?9 3.04 2.83 

p 2°5 0. I 3 0. I 5 Oo 17 0. 18 0. 18 Oo20 0. 16 0. 19 0.09 0.21 0.08 0. 17 0 0 18 
co

2 
0.55 2. I 0 I • I 0 0. I 0 0. 25 0. 15 0. I 0 0. I 0 0. 15 o. r o 0. I 0 0. I 0 0. I 0 

s 0.05 0.04 0.40 0.03 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.01 0.02 
CL 0.01 OoOI OoOI 0.02 0.01 OoOI OoOI 0.01 0.01 0.01 0.01 0 01 0.02 
L.O. I. 3.56 I. I 5 3.22 3. 20 3.62 3.95 3.64 4. 19 5.49 5.73 3.41 3. 83 3.92 

TOTAL 99.24 98.30 99o23 99.00 99.21 98.46 99.49 98.77 99. 13 99.47 99.00 98.54 99.65 

c 0.33 0.50 



TABLE 8A (CO\ITINUED) 

BKI2 BKI3 BKI4 8KI6 Bv.l7 BKI8 BKI9 BK20 BK21 BK22 BK23 BK24 BK25 

S10
2 

59o77 66.82 68.29 68o58 67.30 65.24 56.85 60.22 58 0 39 58 0 58 59. 13 60.39 67. 16 

T10
2 

I .05 0.90 0.97 0.75 0.75 0.96 0.98 I .03 I • 0 I I .03 I .07 I. I 0 0.92 

AL
2

03 
18.57 14J33 15.41 14.25 15.47 16 0 58 19.25 18.76 19.7 I 19.96 20.43 18.90 15.00 

FEO 2.51 I .60 0.65 3. 16 2.51 3. 16 3.59 3.88 4. 38 4.25 I .44 I. 15 4.02 

FE 20 3 
3.97 3. 96 3.02 3.30 2.92 2. 32 4.67 2.27 2.09 2.26 3.96 7. 15 2.44 

TOTAL. FE203 6. 76 5. 73 3.73 6.82 5.71 5. 83 8.66 6. 59 6.97 6.98 r· ~( 
.... : 0 .:...:. ) 8.42 6.9 I 

MNO 0.03 0.07 0.01 0.05 0.05 0 .. 04 0.05 0.04 0.04 0.04 0.02 0.02 0.03 

MGO 2.48 2.06 I. 62 I .86 I .74 I .78 2.53 2.09 2.26 2.09 I .83 I. 14 I. 53 

CAO o. 19 0. 17 0.22 0.22 o. 18 0.01 0. 16 0. II 0. I I 0. I I 0.01 0.01 0.08 

NA
2

0 0.96 0.96 0.87 I. 06 I .04 0. 38 0.52 0.56 0.44 0. 59 0. 14 0.05 0.62 

K
2

0 4. 10 2.92 3.47 2.49 3. I I 3.46 3.99 4.00 4. 14 4.29 4. 39 3.60 2.66 

P205 0. l4 0. 12 0. 15 0. 13 0. 14 0. I 0 0. I 8 0. 12 0. I 0 0. I I 0.09 0.08 0. 15 

C0
2 

0. I 0 0. I 0 0. I 0 0.20 0. I 0 0. I 0 0. 15 o. 10 o. 15 0. I 0 0. I 0 O. I 5 0. I 0 

s 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0. I 6 0.08 0. I I 0.01 0.01 0.01 

CL 0.04 0.02 0.03 0.05 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 4.80 4.29 4. 39 3. 63 3.68 4.35 5.85 5.67 5.44 5.63 6.34 6.20 4.06 

TOTAL 99.00 99.00 99.26 100.09 99.30 98.86 99. 18 99.30 98.77 99.52 99. 12 100.07 99.23 

c 0.49 0.07 



TABLE 8A (coNTINUED) 

BK26 8K27 BK28 BK29 8K30 BK34 BK302 8K318 8K321 BK361 BK373 8K389 

St0
2 

64.34 58. 17 66.68 58.72 64.08 72.88 63. 16 72.14 60.82 54.80 64.07 60.85 

Tt0
2 

I .08 0.99 0. 9 I 0.97 0.96 0.68 0.88 o. 57 0.88 0.83 I. 06 0.99 

AL
2

0
3 

17.00 17.66 15.55 19.98 17.68 12.92 17.38 13.03 18.91 21 .54 20.64 20.64 

FEO 2.01 3.02 2.01 2. 16 I .08 o. 36 I. 26 0.78 3.54 4. 18 0.52 0.52 

FE
2

0
3 

3.93 6.50 3.46 4.70 3.89 3.44 5.03 4. 13 4.03 I. 59 I .00 5.56 

TOTAL FE203 6. 16 9.87 5.69 7.10 5.09 3.85 6.44 5.01 7.97 7. I I I .58 6. I 3 

MNO 0.03 0.05 0.03 0.03 0.03 0.02 0.05 0.01 0.02 0.03 0.02 0. I 0 

MGO I. 60 2. 10 I • 66 2.33 I .54 0.89 2.06 0.91 0.40 I .74 I. 14 0.40 

CAO 0.06 o. 17 0. 14 0.03 0.03 0. 16 0.21 0.20 0.31 0. I I 0.05 0.01 

NA
2

0 0.23 0. 12 0.92 0.53 0. 37 I .30 0.68 1.47 0.70 0.43 0.20 0. 12 

K
2

0 3.50 3. 14 2.88 4.42 3.67 2. 13 3.52 2. 16 3.42 4.76 5.00 3.60 

P205 0.09 0.22 0. 16 0.09 0.08 0. 12 0. 16 o. 13 0.25 0. 16 0.08 0.07 

C0
2 

0. I 0 0. I 0 0. 10 0. I 0 o. 10 0.10 0. 30 0. 10 0.25 0.28 o. 30 0. I 0 

s 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0. 32 0.00 0.02 

CL 0.01 0.01 0.00 0.01 0.01 0.01 0.02 0.01 o.oo o.oo 0.20 0.01 

L.O. I. 5.08 6.35 4.26 5.70 5.55 3.56 5. 18 3.97 5.06 6.71 5.67 6.44 

TOTAL 99.28 98.95 98.98 100.01 99. 19 98.62 100.04 99.71 98.99 98.50 100.01 99.46 



WITTEBERG AND DWYKA SERIES 

S10
2 

T10
2 

AL
2

0
3 

FEO 

FE
2

0
3 

Wsl 

54.07 

0.86 

21 .57 

I • I 5 

7.79 

TOTAL FE
2

0
3 

9.06 

MNO 0.02 

MGO I .62 

CAO 0.35 

NA20 0.88 

K
2

0 2.92 

P
2
o5 0.21 

co? o.4o 
~ 

s 0.02 

CL 0.03 

L.O. t. 7.68 

TOTAL 99.67 

c 

Ws2 

54.71 

0.85 

20.44 

0.93 

8.49 

9.53 

0. I I 

I .85 

0.35 

0.75 

3.07 

o. 19 

0.30 

0.02 

0.04 

7.93 

100. 12 

Ws3 

79.07 

0.49 

8. 39 

2.01 

3.00 

5. 23 

0.02 

I. 22 

0.09 

0.25 

I. 24 

0.08 

0. I 0 

0.01 

0.01 

2.85 

99.04 

Ws4 

67.49 

0. 59 

14.21 

3. 38 

2.82 

6. 58 

0.07 

I. 51 

0.71 

I .08 

2.40 

0.06 

0.50 

0.02 

0.01 

3.90 

99. I I 

Ws5 

62.74 

I • 16 

19.80 

o. 32 

4.57 

4.94 

0.01 

0.72 

0.08 

o. 17 

5.04 

0.07 

0.20 

0.02 

0.01 

5.26 

100.20 

Ws6 

56.51 

I . 09 

20.35 

r .51 

5.96 

7.64 

0.02 

I. 35 

0.04 

0.20 

4.46 

0. 12 

0. I 0 

0.03 

0.01 

7.30 

99. 19 

I .37 

TABLE 9A 

Ws7 

60.21 

0.89 

18. 15 

0.86 

6.93 

7.90 

0.03 

I .47 

0.07 

0.28 

3.75 

o. 17 

0.25 

0.02 

0.02 

6.66 

99.85 

Ow I 

75.03 

0.30 

8.85 

9.21 

0. 12 

I. 28 

0.07 

0.29 

o. 93 

0.06 

O. I 0 

0.04 

0.00 

2.83 

99.07 

Dw4 

72.50 

0.72 

13.90 

0.43 

0.43 

0.90 

0.01 

0.42 

o. 30 

I. 32 

2.88 

0. I I 

0. I 0 

o. 34 

0.01 

5.76 

98.93 

Dw5 

72.45 

0.74 

12.41 

o. 29 

0.53 

0.84 

o.oo 
0.48 

0.44 

I. 17 

2.85 

0. 16 

0. I 0 

0.41 

0. 30 

7. 10 

99.04 

Cv86 

61 .33 

0.69 

16. I 0 

5.46 

2.33 

8. 39 

0. 13 

I .84 

0.24 

0.49 

3.66 

o. 13 

0. I 0 

0. 19 

0.01 

5.37 

98.58 

LDW3 

64.83 

0.66 

15.38 

0.29 

0.84 

I • I 6 

o.oo 
0.95 

0.22 

I. 17 

3.46 

0.09 

0. I I 

0.08 

0.63 

10.20 

98.86 

4.21 

LDW4 

63.58 

0.70 

16.47 

0.29 

I. 69 

2.00 

0.00 

I. 02 

0.23 

I • 16 

3.65 

0.21 

0. I 0 

o. 14 

0.31 

8.88 

98.31 

3.71 



TABLE lOA 

BOTHAVILLE BOREHOLE SEDIMENTS 

BEC4265 4266 4267 4268 4269 4270 4286 4287 4288 4292 

S10
2 

40. 10 61 .43 61.59 52.69 49.59 50.81 72.20 65.49 72.06 54.82 

T10
2 

0.74 0.87 0.87 0.85 0.76 0.81 0.60 0.63 0.50 0.94 

AL
2

0
3 

16.79 16.69 15.57 19.44 17.99 19.25 14.38 17.27 15.47 20.71 

FEO 4.31 2.87 3. 16 4.31 5.68 3. 16 I. 58 I .94 I. 15 3.88 

FE 20 3 
5.67 I .94 2. 39 2.01 I. 79 I .89 0. 8 I I. 33 0.89 I. 17 

TOTAL FE
2

0
3 

10.47 5. 14 5. 9 I 6. 8 I 8.09 5.40 2. 58 3.49 2. 16 5.49 

MNO 0.10 0.02 0.02 0. II o. 13 0.04 0.02 0.01 0.01 0.06 

MGO 0.86 I .46 I .56 I. 52 I .48 I. 31 0.47 0.70 o. 39 I .60 

CAO 0.24 0.72 0.59 0.59 0.67 0.57 0.49 0.61 0.66 0.49 

NA
2

0 0.45 I .35 I. 32 I .05 I • I I I • I I I. 57 2.02 2.23 I. 14 

K
2

0 I .41 2.52 2.33 I .84 I. 66 I. 61 3.21 3. 24 3.47 2.99 

P205 0.04 0. 13 o. 10 0. I I 0. 14 o. 15 0.07 0.07 0.03 0.09 

C0
2 

0. I 0 0. I 0 0. I 0 2. 30 4.00 0.95 O. I 0 0. I 0 0. I 0 0.50 

s 6.31 0.63 0.58 0.28 o. 19 0. 59 0.02 0.52 0.23 0.26 

Ct: o.oo 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.01 

C.O. 1. 27.52 8.63 8.96 II .99 13.49 17. 16 3.74 5.21 3.04 9.64 

TOTAL 99.56 99.07 98.93 99.30 99. I I 99. 17 99.43 98.84 100. 12 98.78 

c 3.51 5.80 



TABLE IIA 

BOREHOLE GB 45/64 

GB45/64/I /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

S10
2 

44.81 64. 19 61.40 66.42 59.85 63.51 54. 13 47.49 68.25 53.96 57.32 57.61 74.72 

T10
2 

0.63 I .06 0.96 0.60 0.85 0. 9 2 0.89 0.60 I .02 0.88 0.75 I .03 0.44 

AL
2

0
3 

13.30 17. 10 18. 12 14.72 16.09 16.58 18.25 14.54 14.79 18.65 16.86 22.28 14.45 

FEO 10.82 3.21 5.50 2.92 6.80 4.14 6.08 10.39 2.63 5.00 5.22 I • 27 0.55 

FE
2

0
3 

I. 66 I. 31 I .34 0.89 I .46 I • I I 0.80 3.06 0.61 I. 09 4.00 0.43 0.30 

ToTAL FE
2
o

3 
13.69 4.87 7.45 4.14 9.01 5.72 7. 56 14.61 3.53 6.65 9.81 I .83 0.92 

MNO o. 15 0.06 0.07 0.04 O. I I 0.06 0.06 0.·14 0.03 0.06 0.08 0.01 0.02 

MGO 2.54 I .84 I. 67 I. 27 I .84 I .65 I .58 I. 66 0.96 2.04 1.50 0.56 0.41 

CAO 10.65 0.62 0.43 3. 23 2.60 0.72 o. 52 3. 13 0.40 I .35 0. 58 0.21 o. 13 

NA20 0.90 I .06 0.99 1.48 I. 25 I .24 0.92 0.68 0.98 0.95 0.88 0.57 0.48 

K
2

0 I .89 3.86 3.37 3.58 3.74 3.58 3. 15 2.66 3.99 3.20 3.46 3.65 4.25 

P205 3.76 0.09 0.04 I. 76 0.64 0. I 0 0.09 0. 12 0.07 o. 30 0.10 0.07 0.04 

C0
2 

3.80 0.25 0. I 0 0. I 0 0.70 0.30 o. 10 4.95 0. 10 0.55 0. I 0 o. 10 0. I 0 

s 0.59 0.02 0.06 0.08 0. 15 0.05 0.15 0.96 0.22 0.25 0.84 0. 12 0.03 

CL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 

L.O. I. 3.66 4.09 4.35 2.33 2.40 4.54 12.81 9.07 4.98 I I .44 7.47 II . 12 3.73 

TOTAL 99 .•79 99. I 0 98.96 99.68 99.09 98.93 100.07 99.66 99. I I 100.04 98.92 99.05 99.69 

c o. 36 5.36 



TA3LE 12A 

BOREHOLE GB 47/64 

GB47/64/I /2 /3 /4 /5 /6 /7 /8 /9 /10 /II 

St0
2 

63.29 68.20 50.67 65.83 51 .58 59.28 56.05 50.53 57.74 55. 16 69. I 0 

Tt0
2 

0.84 I • I 2 0.97 0.74 0. 9 I 0.71 0.83 0.92 I. I 0 0.92 0.84 

AL
2

0
3 

17.99 16.44 17.88 16.21 17.68 15.58 16.82 18.36 20.36 21.84 14.50 

FEO 4.79 2.77 6.65 3.49 9.46 6.80 7.95 6.08 2.41 2. 34 2.34 

FE
2

0
3 

I .50 0.74 I .39 I .06 1.44 I. 61 I .43 I. 17 0.53 0.66 0.54 

TOTAL FE203 6.82 3. 82 8.78 4.78 I I .95 9. 17 10.26 7.94 3.20 3.26 3. 15 

MNO 0.03 0.05 o. 10 0.05 0.09 0.06 0.09 0.08 0.02 0.02 0.02 

MGO I. 76 I .28 I .86 I .55 I .76 I .56 2.02 I. 59 I. 10 0.94 0.78 

CAO 0.35 0.79 4.02 0.58 I .08 I .71 I. 10 I .93 0.27 0.24 0.43 

NA20 I .41 I .45 I • 16 I. I 3 0.92 0.92 0.78 0.87 0.69 0.64 0.87 

K
2
o 3.08 3.95 2.98 4.02 3.04 3.47 3. 14 3.09 3.63 3.52 3.95 

P205 0.08 0.08 0.63 0.08 0. 15 0.09 0.09 0. 28 0.07 0.07 0.08 

C0 2 
0.20 0.35 2.90 0.25 0.85 I .45 0.75 2. 10 0. I 0 0. I 0 0.25 

s 0.02 0.02 0. 16 0.04 0. 32 0.93 0.45 o. 36 0. 15 o. 13 0.27 

CL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 3.66 2.66 6.90 4. 18 9.55 4.98 7. 15 II .53 11.11 13.02 6. 10 

TOTAL 99.52 100.20 98.86 99.01 99.57 98.99 99.09 99.23 99.40 99.74 100.08 

c I .95 3. 16 



TABLE 13A 

BOREHOLE GB 48/65 

GB 48/65/1 /2 /3 /4 /5 /6 /7 /s /9 /10 /II /12 /13 

S10
2 

57.59 69.85 58.02 62.56 49.8.5 68 0 17 55.93 68.84 50.36 50.73 72.01 46.59 59.29 

T10
2 

0.84 0.62 0.87 0.67 0.85 0.76 I • 08 0.72 0.94 0.94 0.95 0.81 0.95 

AL203 17.56 14.45 17.92 17.9 3 16.79 14. 13 19.66 15. 19 17.99 19.86 14.04 18.63 20.49 

FEO 6.29 2.08 4. 13 2.77 5.58 2.92 4.22 2.20 5.58 5.43 I. 77 I .70 2.20 

FE
2

0
3 

I .00 0.36 0. 37 0.47 0.26 0.09 o. 39 o. 36 I .06 0.27 0. I I 0. I 0 0.00 

TOTAL FE203 8.00 2.68 4.96 3.54 6.47 3.33 5.07 2.80 7.26 6.31 2.08 I • 99 2.45 

MNO 0.08 0.04 o.os 0.03 0.06 0.04 0.03 0.03 0.04 0.05 0.03 0.01 0.02 

MGO I. 78 0.78 I .34 I • 31 I. 71 I .04 I .64 0.79 I .58 I .34 0.52 0.60 0.83 

CAO I. 14 0.95 0.51 0.51 2.75 0.45 0. 38 0.53 o. 34 o. 39 0.26 o. 14 o. 19 

NA
2

0 I. 20 I .08 0.77 I .05 0.75 0.97 0.9 I I. 29 0.85 0.70 0.56 0. 18 0.48 

K
2
o 3. 22 4. 15 3.20 4. 23 2.92 3.79 3.55 4. 18 2.97 2.81 3.88 2.64 3.23 

P205 0. 12 0.07 0. I 0 0.06 0.40 0.06 0. I 0 0.07 0.08 o. 14 0.09 0.06 0.08 

co
2 

0.65 0.50 0.60 0. I 0 3. 20 0.35 0.25 0.45 0.85 2. 10 0. 25 0.45 0.30 

s 0.06 0.03 0. I 0 0.04 0. 15 0.05 0.06 0. 12 0. 9 2 0.20 0.08 0.21 0.09 

CL 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 7.20 4.18 II .83 6.68 13.32 7.01 10.55 4.97 16.70 13.62 4.75 27.86 10.75 

TOTAL 99.39 99.35 I 00. 18 98.68 99.09 100. II 99. 17 99.87 99.98 99.02 99.44 99.97 99.06 

c 7.60 6.52 



TABLE 14A 

BOREjlOLE A /78 

A78/l /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

S10
2 

46.83 49.68 38.32 50.54 44.82 52.51 51 .98 46.45 48.56 46.36 35.87 41 .69 50.96 

T10
2 

I. I 0 2. 39 I • 6 I I .0 I 0. 9 I 0.88 I .05 0.86 I .00 0.92 0.61 0.74 0.96 

AL
2

0
3 21 .86 21.65 16.84 22.34 17.64 19.84 2 I • I 0 2 I. 23 2 I. 19 24. 18 12. 19 15.83 22.28 

FEO 

FE
2

0
3 

TOTAL FE
2

0
3 

I. 72 I .75 I. 21 I .60 I. 55 6.91 3.61 7.23 2.02 0.64 2.35 I .02 2.56 

MNO 0.01 0.01 0.01 0.01 0.01 0. 12 0.05 o. 14 0.01 0.01 0.04 0.01 0.01 

MGO 0.56 0. 30 0.25 0.48 0.49 I .63 0.95 0.96 0.68 0.32 0.47 0.57 0.94 

CAO o. 15 0. I 0 0. I I 0.09 0.21 0.23 0. 16 0.26 0. 12 0. 16 0.67 0.50 0.25 

NA
2

0 0. 19 0. 14 0. 16 0.23 o. 18 0.33 0. 17 0. 14 o. 17 0. 17 0.05 0.06 0.20 

K
2

0 I. 38 I. 78 0.90 2 .0,6 0.97 2.98 I .92 I .92 I .82 I .06 0.61 0.92 2.46 

P205 0.05 0.05 0.04 0.06 0.05 0.08 0.07 0.09 0.06 0.06 0.04 0.05 0. I 0 

C0
2 

0.35 0.45 0.55 0.25 0.45 2.40 1.00 4.00 0.20 o. 25 0.80 0.40 0.25 

s 0.21 0. 17 0.28 0. 15 0. 19 0.08 0.06 0. I 0 o. 19 0. 14 I. 18 0.20 0.09 

CL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 24.79 20.71 39.89 20.29 32.05 12.26 17. 14 15.89 24.06 25.02 45.23 38.23 18.09 

TOTAL 99.00 99.02 99.90 98.96 99.34 100. 18 99.20 99. 19 99.89 99. 16 98.94 100.03 99.07 

c 13.07 29.99 



TABLE 15A 

BOREHOLES A/?6 AND A/G'2 

A76/l /2 /3 /4 /5 /6 A62/l /2 /3 /4 /5 /6 

~~ 

) S10
2 

44.61 58.8 I 38.76 51. 12 48.31 . 41 .99 46.41 42.22 47.30 39.86 44.81 55.39 

T10
2 

0.92 I .25 0.91 I. 0 I I .00 0.77 0.90 0.87 I. 20 I • 19 0.83 I • I 6 

AL
2

0
3 

22.80 19.99 16.80 22.30 22.31 16.72 22.95 17.58 17.40 23.39 25.99 20.86 

FEO 

FE
2

0
3 

TOTAL FE
2

0
3 

0.79 0.96 I .60 3.42 4.52 I • 63 4.67 2.56 I .00 0.97 I. 69 I. 67 

MNO 0.00 0.01 0.01 0.03 0.06 0.01 0.06 0.05 0.01 0.00 0.01 0.01 

MGO 0.28 o. 23 0.48 0.76 0.61 0.47 0.84 o. 59 o. 30 0.21 0.58 0.65 

CAO 0. 12 0.09 0.72 0. 18 0. 19 o. 17 0.21 0.28 0. I I 0. 12 o. 12 0. 14 

NA20 0.02 0.01 0.00 0.07 0.06 0.05 0.09 0.09 0. 10 0.06 0. II 0. 12 

K
2

0 I • 02 I .65 0.54 I. 73 I .33 0.90 I. 63 I .02 I. 25 0.67 I. 16 1.44 

P205 0.04 0.05 0. 30 o. 10 0. I 0 0.07 0. II 0. I I 0.04 0.04 0.04 0.04 

C0
2 

0.25 0.40 0.50 I .70 2.25 0.30 I .30 0.85 0.30 o. 15 2.65 o. 30 

s o. 17 0.08 o. 32 o. 14 0. I I 0.22 0. II 0.20 o. 16 0.25 0. 17 0.23 

CL 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 o.oo 0.01 o.oo 
L.O. I. 28.66 15.85 38.60 17. 18 18. 19 36.72 20.60 33.06 30.74 33. 18 21.32 17.26 

TOTAL 99.51 99.01 99.23 99.59 98.95 99.81 99.78 99.28 99.79 99.84 99.33 99.04 

c II .84 8. 36 14.94 



TABLE 16A 

SOMKELE BOREHOLE. 

SEc/1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

S10
2 

61.05 65.25 64.26 65.29 63.0 I 64.94 65.54 68 0 18 56.08 65.79 69.08 64.60 53.62 

T10
2 

o. 59 0.40 0.68 0.67 0.65 0.67 0.70 0.61 0.65 0.74 0.76 0.81 0.53 

AL
2

0
3 

14.64 II .72 15.45 15.95 16.63 16.62 16.02 14.86 15.32 16.70 18.08 18.42 13.70 

FEO 2.01 6.83 4.02 3.31 3. 16 2.44 3.09 2.87 3. 23 2. 59 I .58 2. 30 I .51 

FE
2

0
3 

0.01 I. 39 0.97 0.81 I .00 0.59 0.90 0.86 I. 14 0.80 0.60 I .07 0.24 

TOTAL FE20 3 
2.25 8.98 5.44 4.49 4.52 3.31 4.33 4.05 4. 74 3.67 2. 37 3.64 I .92 

MNO 0.02 0.24 0.06 0.05 0.03 0.01 0.04 0.06 0. I 0 0.03 0.01 0.02 0.00 

MGO 0.86 I. 52 I .45 I .54 I .37 I. 22 I. 22 I • I 5 I. 09 I. 17 0.85 I • I I 0.72 

CAO 0.52 I .09 0.82 I .04 0.52 0.28 0.60 0.53 0.33 0.24 0. 19 0. 17 o. 14 

NA20 0.99 0.53 I .04 I. 34 0. 92 0.92 I. I I I. 35 0.98 0.89 I .06 0.71 0.52 

K
2

0 2.75 IJ37 3.09 2.81 3.60 3.98 3.28 2.97 3.28 3.01 2.9 I 4.05 2.60 

P205 0.08 o. 16 0. 19 o. 18 o. 13 0. 13 0. 16 o. 15 0. 13 o. 10 0.06 0.09 0.05 

C02 
0.25 0.70 0.55 0.85 I. 20 0. 25 I • I 5 2.20 2.00 0. I 0 0. 25 o. 30 0. I 0 

s 0.24 0.21 0.06 0.06 0. 13 0.09 0.06 0.06 0.28 0. f.5 0.05 0.09 0. 37 

CL 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 

L.O. I. 15.54 7.54 5. 32 4.97 7.93 7.00 5.03 3.50 14.39 7.29 4.73 5.31 25.63 

TOTAL 99.54 100.01 98.36 99. 16 100.51 99.31 99. 17 99.60 99. I 0 99.73 100.34 99.42 99.52 

c 9.98 18.33 



TABLE I 6A ( C 0 NT I N U ED} 

\ 
\ 

SEc/14 /15 /16 /17 /18 /19 /20 /21 /22 /23 /24 /25 /26 ' 
S10

2 
·60.85 59.57 63.49 66.62 68.82 63.87 67. 13 65.02 62.49 63.89 58.57 31.56 52.81 

T10
2 

0.70 0.77 0.70 0.68 o. 59 0.72 0.51 0.69 0.75 0.81 0. 9 I 0.57 0.93 
AL

2
0

3 
16.53 19.01 16.96 15.77 14.73 17. II 15.42 16.14 17.45 16.28 20.00 14.81 19.40 

FEO 5.32 4.38 4.67 3.38 3.09 3.52 3. 16 3.74 3.74 5.46 3.74 33.34 8. 19 

FE203 I. 0 I I. 79 I. 66 0.97 0.84 I. 09 I. 06 0.67 I .04 I. 31 0.91 0.41 I .06 

TOTAL FE
2

0
3 

6.92 6.66 6.85 4.74 4.27 5.01 4.57 4.84 5.21 7. 38 5.08 37.46 I 0. 17 

MNO 0. 16 0.07 0.0.5 0.05 0.08 0.05 0.05 0.05 0.05 0.08 0.03 0.22 0.01 

MGO I. 14 I .70 2. 18 I .55 I .42 I. 50 I .47 I. 53 I .63 I. 36 I. 59 3. 63 2.06 

CAO 0.51 0.47 0.41 0.77 I .08 0.69 0.52 0.66 0.62 0.78 0.98 0.78 0.26 

NA
2

0 0.93 0.67 0.97 I. 30 1.41 I. 13 I • 18 I .33 I .30 I. 15 0.86 0.34 0.76 

K
2

0 2.72 4.04 3. 37 3.29 2.99 3.08 2.98 2.82 3. 14 3.02 3.65 0.87 3.42 . 
p 2°5 0.23 o. 18 o. 14 0. 13 o. 19 0. I I o. 10 0. 12 0. 13 0. 12 o. 10 0.26 0. I I 

C0
2 

0.45 0.20 0.20 0.40 0.25 0.25 o. 10 0. 10 0. I 0 o. 10 0. 10 2. I 0 0. 10 

s 0.013 0.05 0.07 0. 15 0. 10 0.25 0. II 0.09 0.26 0.27 0.23 0.74 0. I 0 

CL 0.01 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.01 0.02 0.01 

L.O. I. 9.02 5.78 4.44 4.70 3.03 5.70 4.61 5.30 6.22 5.27 7. 19 7.53 9.65 

TOTAL 100. 17 99. 14 99.74 99.99 98.85 99.20 98.65 98.60 99.08 100.23 99.06 100. 13 99.68 

c 3.27 



TABLE 17A 

DANNHAUSER BOREHOLE SEDIMENTS 

Ec DAN I /2 /3 /4 /5 /6 /7 /8 /9 /10 

S10
2 62.23 55.29 49.92 49.97 43.98 52.28 77.02 73.41 57.85 60.30 

T10
2 

0.84 0.82 0.81 0.71 0.77 0.97 0.77 0.54 0.85 0.94 

AL
2

0
3 

17.30 18.37 18.81 17.94 20.34 21.60 10.90 I I. 14 17.90 19.34 

FEO 4.74 6. 32 5. 7.5 4.02 4.45 2.81 2.08 3.02 5. 17 3.88 

FE203 0.96 I • I I 0.24 4.86 6.58 0.09 0.31 0.21 0.69 I. 26 

TOTAL FE
2

0
3 

6.23 8.14 6. 15 9.33 
. 
II .56 3.21 2.63 3.58 6.43 5.57 

MNO 0.05 0.07 0.05 0.08 0.08 0.02 0.04 0.05 0.06 0.02 
MGO I .90 2.09 I .85 I .44 I • I 2 I • 15 0.56 o. 75 1.43 I .60 
CAll (). c:;q 0.86 0.81 0.72 0.33 0.20 0.27 o. 50 0.50 0.24 
NA

2
0 I • 20 I .09 0.94 o. 59 0.34 0.78 I. 36 I. 34 I • 16 1.30 

K
2

0 2.61 2.51 3.03 2.95 2.51 3.25 3.22 3.29 2.90 3.48 

P205 0.09 o. 14 0.09 0.06 0.06 0. II 0.07 0.07 0. II 0. I 0 
C0

2 
0.45 0.45 2.70 0.55 0. I 0 o. 10 I. 15 2.05 0.50 o. 10 

s 0. 16 0.23 0.43 3.58 4. 36 0.29 0.07 0.07 0. 15 0 .. 06 

CL 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 
L.O. I. 6. 14 9.23 13.83 14.79 18.06 15.38 2. 17 2.33 9.54 6.43 

TOTAL 99.63 99.06 98.97 99. 13 99.25 99.03 I 00. 17 99.06 99.24 99.42 

c 2.21 2.82 4.56 



TABLE 18A 

SPRINCBOK AND VIERFONTEIN COLLIERIES 

Ec4 Ec5 Ec6 Ec7 Ec8 Ec9 EciO Ec I I Ecl2 Ecl3 Ec14 Ec15 Ec16 

S10
2 

46.82 50.82 50.97 41.71 60.89 47.33 49.52 49.94 58.49 46.02 44.68 38.77 39.9 2 

T10
2 

0.75 0.85 I .04 0.82 0.77 0. 9 I 0.97 0.78 0.90 0.71 0.63 I .89 3.06 

AL
2

0
3 

23.43 19.92 26.23 19.33 20.76 22.98 24.53 19.64 16.93 17.31 34.02 19.45 22.98 

FEO 4. 10 6.45 I .09 0.83 0.97 3.05 L. I 2 6.77 4. 50 7.01 0.83 0.40 I .05 

FE
2

0
3 

0.54 0.70 0.27 9.75 0.73 o.oo 0.40 0.89 I .63 I. 13 0.03 0. 14 0.07 

TOTAL FE
2

0
3 

5. II 7.87 1.50 10.66 I .80 3.38 I .64 8.41 6.64 8.93 0.95 0.58 I. 25 

MNO 0.02 0.07 0.01 0. 18 0.01 0.04 0.01 0.06 0.07 o. 17 0.01 o.oo 0.00 

MGO 0.49 I. 24 0.53 I • I. 2 0.44 0.79 0.51 I. 38 I .88 I. 14 0. 38 0.23 0.21 

CAO 0.08 0.31 0.08 0.34 0.05 0. 12 0.07 0.64 0.55 0.66 0.33 0. 58 0.34 

NA
2

0 0.20 0. 23 o. 17 o. 13 0.22 o. 19 o. 18 0.91 1.41 I • I I 0.05 0.92 0. 30 

K
2

0 I. 68 2.78 I. 59 I .94 I .91 I. 91 I .58 1.51 2.60 I. 35 0.32 0. 12 0.21 

P205 0.05 0. I I 0. 17 o. 10 0.06 0. I 0 0.07. 0. II 0.08 0. 14 o. 14 0.05 0.05 

C0
2 

o. 10 3.20 0.35 4.76 0. I 0 I .30 o. 10 o. 10 0.20 3.00 0. I 0 0.20 0.40 

s 2.46 0.28 0. I 0 0. 15 0.32 0. 12 o. 15 0.68 o. 16 0.94 0.06 0. I 0 0.30 

CL 0.01 0.0 I . 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. I. 20.37 12:28 16. 18 18.30 13.05 20.37 20.08 16.64 9.24 18.88 17.74 37.28 30.24 

TOTAL 99.08 99.67 98.82 99.40 100.07 99.43 99.28 100. II 99.00 99.43 99.36 100.06 98.97 

c 5.30 7.09 6.42 



TABLE 19A 

NORTHERN ECCA FACIES SHALES 

Eel? EelS Eel9 Ee20 Ee21 Ee22 Ec23 Ec24 Ec25 Ec27 Ec30 

S10
2 

70.87 61.39 58.27 29.47 55.88 56. I .5 64.49 58.32 57.23 59.06 58.20 

T10
2 

0.60 0.85 0.91 0.30 0.76 0.75 0.75 0.73 0.71 0.90 0.78 

AL
2

0
3 

14.04 21. 13 22.59 7.37 18.36 18.04 17.55 19.48 16.65 21.37 19.34 

FEO 1.94 I. 36 0.93 24.28 0.79 0.43 I .01 0.21 0.72 0.43 0.93 

FE
2

0
3 

1.49 3.84 3.53 6.08 6.99 10.81 2.52 7.48 I I. 32 5.26 3.33 

TOTAL FE
2

0
3 

3.65 5.36 4.58 33.05 7.86 I I. 28 3.64 7.71 12. 12 5.74 4. 38 

MNO 0.03 0.01 0.02 0.24 0.08 0.05 0.01 0.04 0.09 0.05 0.04 

MGO I. 26 0.91 0.47 2.70 0.77 0.68 0.79 0.83 0.89 0.62 I .04 

CAO 0.87 0.20 o. 17 I. 29 0.64 0.57 o. 16 0.23 I .05 I .05 0.25 

NA
2

0 1.51 I .42 I. 51 0. 17 0.34 0. 36 0.83 0.61 0.58 0.84 0.56 

K
2

0 3. 19 2.65 2.42 2.03 I .89 I .81 I .81 I .93 I .40 2. 59 3. 19 

P205 o. 16 0.22 o. 15 o. 18 0.42 0.42 o. 14 0. 14 0.80 0.62 0. I I 

C0
2 

o. 10 o. 10 o. 10 20.00 o. 10 0. I 0 o. 10 0. I 0 0. I 0 0. I 0 0. I 0 

s 0.02 0.01 0.02 o. 17 0.03 0.01 0.03 0.01 0.01 0.01 0.02 

CL 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

L.O. 1. 3.27 5. 14 7.96 3.56 12.31 9. 18 9.83 9.06 8.33 7. 14 II .37 

TOTAL 99.55 99.38 99. 15 100.37 99.42 99.39 100.09 99. 16 99.94 100.09 99.35 



TABLE 20A 

SOUTHERN ECCA FACIES 

Qu19 Qu23 SA27 SA31 SA34 R2 Eel Ec2 Ec3 

S10
2 

63.82 64.38 58. 13 59.24 66.21 49.87 71. I 0 71.89 63.88 

T10
2 

0.73 0.82 0.74 0.69 0.55 0.23 0.55 0.62 0.76 

AL
2

0
3 

17.04 16.44 18.99 18.33 15.91 27.93 13. 15 12.67 13.28 

FEO 4o42 5o20 5.44 5.86 4.36 0.50 2. 59 2.01 2.44 

FE
2

0
3 

0. 94 0.81 I .61 I .00 0.98 I o84 I. 66 2o64 I. 96 

ToTAL FE
2

0
3 

5.85 6. 59 7o66 7o5l 5.82 2.41 4.53 4.87 4o68 

MNO 0.06 0.09 0. I I 0. I 0 0.06 0.01 0.07 0.06 0. 13 

MGO 2o08 2.21 2.29 2.09 I. 55 I .80 I. 39 I .36 I o 50 

CAO 0.83 0.73 I. 02 0.74 o. 38 0.26 0.95 0.89 4o 59 

NA
2

0 I o 29 1. 77 I • I 2 I .45 1.43 0. 15 2.24 2o04 I .75 

K
2

0 3.68 3.94 4.45 3.70 3.28 7.28 2o74 2.62 2.92 

P205 o. 13 o. 17 o. 15 0.20 0. I 0 0.07 o. 14 o. 17 0.25 

C0
2 

Oo25 0.30 o. 18 o. 32 0.21 0.20 0. I 0 0, I 0 3.20 

s o.oo 0.05 0.02 0.03 0.04 0.05 0.02 0.02 0.06 

CL 0.00 0.03 o.oo 0.01 o.oo o.oo 0.01 0.01 0.01 

L.O. I. 3.66 I .96 4.55 4.55 4.08 8.25 2.31 2. 59 2.56 

TOTAL 99.42 99.43 99.40 98.93 99.57 98.47 99.26 99.89 99.31 

c 0.98 



TABLE 21A 

CENTRAL ECCA FACIES 

Rl A B I A 84 A 87 PR40 PR-41 KLI4 KLI7 CV66 CV71 CV75 WECI WEC3 

St0
2 

58.55 66.22 61.67. 59.32 61.65 59.47 63.85 '· 60.9 I 59.44 62.01 60.53 57.35 57.94 

Tt0
2 

0.92 0.71 0.75 0.63 0.70 0.58 0.81 o. 68 0.54 0.63 0.64 0.61 0.69 

AL203 20.46 16. 16 17.99 19.20 17.32 18.49 16.39 18.04 17.47 16.65 16.27 19. I 0 20.28 

FEO 0.65 4.56 5.28 6.14 4.17 4.24 4.50 5.70 4.24 4.02 4.41 2.84 4.80 

F~203 5. 19 0.67 0.99 0.99 2.43 2.42 0.99 0. 96 2.79 2.29 2.80 3. 95 2.42 

TOTAL FE
2

0
3 

5.90 5.74 6.85 7.81 7.07 7. 13 5.99 7. 29 7.50 6.76 7.70 7. I I 7.75 

MNO 0.07 0.07 0.08 0. 1 I 0.08 0.09 0. I 0 0.06 0. I 0 0.07 o. 15 o. 13 0. I 2 

MGO I .07 1. 65 2. I 5 2.25 I .92 2.03 2.01 2.05 2.33 I .59 I. 63 I .90 2. 37 

CAO 0.26 0.74 0.71 0.54 0.67 0.49 0.95 0.50 0.37 0.65 0.88 2. I 1 0.66 

NA
2

0 0.68 I. 35 I .46 I. 25 I. 18 I. 50 2. 14 1.46 I. 19 I. 53 1.70 I .42 I .81 

K
2

0 2.89 3.64 4.25 4 ... 42 4.09 4.08 3.05 3.69 4.01 3. I 0 3. 25 3. 76 3.97 

P205 0.20 o. 16 o. 17 0. 14 0. 16 0. 14 0. 17 0. 19 0. 12 o. 18 0. 17 I. 1'8 o. 17 

Co
2 

o. 15 0.25 0.45 o. 25 0. I 0 0. 30 0.27 0.30 0.30 0.55 1 .• 75 0.1'0 0. I 0 

s 0.03 0.01 0.01 0.05 0.00 0.04 0.03 0.05 0.01 0.02 0.03 0.00 0.00 

CL 0.01 0.01 0.01 0.00 0.01 0.01 0.00 o.oo 0.01 0.01 0.01 0.03 0.01 

L.O. I. 8.44 2.95 2.55 3.82 4.95 4.86 3.21 4.28 5.84 6 0 12 6.81 5.04 4.22 

TOTAL 99.60 99.64 99. I 0 99.74 99.90 99. 17 98.95 99.46 99.22 99.85 100.49 99.81 100.08 



CENTRAL ECCA FACIES (coNTo.) 

WEC4 

S10
2 

62.20 

. T1 02 
0.66 

AL
2

0
3 

17.93 

FEO 4. 60. 

FE
2

0
3 

I .79 

TOTAL FE
2

0
3 

6.91 

MNO 0. I 0 

MGO 2.28 

CAO 0. 38 

NA20 I. 62 

K
2

0 4.33 

P205 0. I I 

C0
2 

0. I 0 

s 0.00 

CL 0.01 

L.O. I. 3.34 

TOTAL 99.97 

WECS 

70. 10 

0.47 

14.00 

3.17 

I. 71 

5. 23 

0.04 

1.44 

o. 37 

I. 22 

2.28 

0.08 

0. I 0 

0.00 

0.01 

3. 95 

99.30 

TABLE 22A 

WECSe WECSc WECSo 

47.25 74.06 73.21 

0.68 0.65 0.67 

16.50 13.22 15.02 

0.28 0.21 I. 08 

0.83 0.8~ o. 14 

I. 15 I • I I I. 35 

0.01 0.01 0.01 

0.99 0.62 0.65 

12.9 5 0. 16 0. I I 

0. 14 0.20 0. 17 

4. 16 3.54 3.88 

o. 18 0. 15 0. 12 

12.91 0.27 0. 13 

0.02 0.03 0.01 

0.01 0.01 0.01 

3.68 5.43 3.42 

99.61 99.42 98.75 

WECSP WEC7 WEC8 WEC9 WEC 10 WEC II 

13.51 62.75 59.09 63. 12 72.08 60.89 

o. 19 0.73 0.64 0.67 0.47 0.68 

5. 15 17.22 18.41 16.61 12.35 17.07 

6.66 3.08 2.48 3.28 I. 08 4.92 

3.64 <3.43 4.50 2. 36 3.96 I .70 

I I .05 6.85 7.27 6.00 5. 16 7. 17 

0.'70 0.06 0. I 0 0.09 0.06 0. I I 

I • 6 I 2. 12 2. 14 2.21 I. 34 2. 38 

34.09 0.97 0.53 I. 38 0.62 I. 12 

0. 14 I. 39 0.97 I. 66 I .08 I. 59 

0.27 3.49 4.38 3.09 2. 14 3.68 

'1'.57 0. 17 0. I 0 0. 12 0.09 0. 39 

25. 14 0.20 0.20 0.88 0. I 0 0. I 0 

I. 30 0.01 0.01 0.01 o.oo 0.00 

0.04 0.01 0.01 0.02 0.01 0.01 

4.65 3.97 4.82 3.65 3.80 3.76 

99. 12 99.94 98.65 99.50 99.31 98.93 



TABLE 23A 

WESTERN ECCA FACIES 

AEC/1 /2 /3 /4 /5 /6 /7 WEC13 WECI4 WECI5 WEC 17 

S10
2 

52.87 67.37 31.75 65.40 63.37 63.93 58.62 61 .o7 60.99 71.69 25.51 

T10
2 

0.86 o. 59 0.69 0.61 0.71 0.72 0.79 0.77 0.81 0.60 o. 16 

AL
2

0
3 

17.05 13.77 14.20 15.43 15.80 15.46 16.55 17.81 16.42 12.83 5. 32 

FEO I .40 I. 58 12.36 2. 30 3. 16 3.59 4.60 ,4.94 2.60 I. 72 0.00 

FE
2

0
3 

0.01 I .0 I I .37 I. 66 I. 57 I .51 2. 36 2.00 3. 12 I .51 18.91 

TOTAL FE
2

0
3 

I. 58 2.78 15. 12 4.22 5.09 5.50 7.47 7.49 6.00 3.43 18.91 

MNO 0.01 0.01 0.51 0.02 0.03 0.04 0.09 0. I 0 0.08 0.04 5.70 

MGO 0.92 I. 52 3.75 I. 55 I • 99 I .86 2.87 2.24 2.28 I. 19 I .42 

CAO o. 17 0.48 6.50 0.79 0.66 o. 59 0.92 0.97 I. 29 I. 36 19.78 

NA
2

0 0.62 0.83 o. 24 I. 24 I .74 I. 57 2.05 I. 38 1.51 2.48 0.00 

K
2

0 2.68 2.71 I. 55 2.26 3.02 3.08 4.09 4.29 4.79 2.86 0.32 

P205 0.05 0.09 0.96 0.08 o. 10 0.09 0.27 o. 19 o. 19 o. 17 2.23 

C0
2 

o. 30 0.50 6.56 0.35 o. 30 o. 25 o. 25 o. 19 o. 13 o. 30 15.31 

s 0.52 0. I 0 0. 30 0. II 0.04 0.05 0.06 0.00 0.00 0.00 0.03 

CL 0.01 o.oo 0.00 0.01 0.01 0.01 0.02 0.01 0.01 0.00 0.01 

L.O. I. 23. 17 8. 34 17.33 7.87 7.07 6.00 4.99 3.42 4.62 2. 16 3.99 

TOTAL 100.29 98.71 99. 15 99.82 99.88 99. I 0 98.96 99.92 99. 12 99. I I 98.66 

c 16.55 7.98 



TABLE 24A 

BEAUFORT SERIES 

SF I 8F2 8F3 8F4 8F5 8F6 8F7 8F8 WBF6 PR38 PR39 

S10
2 

67.26 62.74 62.99 62.72 66.89 60~51 61. 15 60.69 65.64 62.64 66.48 

T10
2 

0.70 0.67 0.68 0.67 0.63 0.62 0.65 0.71 0.73 0.76 0.64 

AL
2

0
3 

15.45 16.01 17. 15 15.48 15.27 17.82 18. 16 17.00 15. 17 16.65 15.09 

FEO I .58 2.23 I .87 2. 59 I .87 4.45 4.38 0.72 I. 26 3.31 2.80 

FE
2

0
3 

3.47 5.06 5.23 3.29 3.00 2.27 2.52 6. 30 4.77 3. 39 I • 96 

TOTAL FE.2()3 5.23 7.53 7.30 6. 17 5.08 7.22 7. 39 7. 10 6. 18 7.07 5.08 

MNO 0.09 0.08 0.08 o. 10 0.04 0.08 0.09 0.04 0.04 0.08 0.06 

MGO I .41 I .65 I .97 I. 69 I .63 2. 16 2. 30 1.50 I. 56 I .87 I .74 

CAO 0.75 I. 12 0.54 I .90 0.83 0.69 0.26 o. 14 0.60 0.78 I. 19 

NA20 I. 50 I .65 I. 46 I . 0 I 2.20 I • 19 0.64 0.89 I .09 I • I I I. 25 

K
2

0 2.85 3.02 3.64 3.65 3.34 4.63 4.75 3. 74 3. 14 4. 18 3.46 

P205 o. 15 0. I 2 o. 12 o. r 5 0.20 0. II o. 13 o. 14 o. 14 o. 14 o. 18 

C0
2 

0. I 0 0.40 0. I 0 I. 20 o. 10 0. I 0 0. I 0 0. I 0 0. I 0 0. I 0 O. I 0 

s 0.02 0.01 0.01 0.04 0.04 0.02 0.02 0.02 0.00 0.02 0.04 

CL 0.00 0.00 0.00 0.00 0.04 0.08 0.01 o.oo 0.00 0.01 0.01 

L.O.I. 4.45 3.46 4. 18 3.80 3. I I 4.40 3.81 6. 34 5. I I 3.87 3.85 

TOTAL 99.94 98.45 100.21 98.53 99.36 99.53 99.42 98.38 99.50 99.25 99. 10 

c 0.28 



TABLE 25A 

DREDGED AGULHAS JANK SEDIMENTS 

DR21 DR 50 DRI27 DRI40 DRI42 DRI43 LSI20 LS3 

Sl02 68.76 57 0 52 71 .49 59 0 28 65.60 64.25 64o52 53.87 

T10
2 

0.83 0.82 0.68 I .04 0.88 0.86 0.84 I. 09 

AL
2

0
3 

15.48 19.88 13. 17 19.47 17 0 12 16.56 15.61 23.71 

FEO 2.34 5.46 3.68 4.24 2. 32 4.00 5.34 I. 20 

FE
2

0
3 

2. 17 I .80 I .00 2o27 2.75 2. 12 2.24 4.43 

TOTAL FE
2

0
3 

4.78 7.86 5.09 6.99 5.34 6.57 8. 18 5.77 

MNO 0.02 0.03 0.03 0.04 0.03 0.03 0.04 0.01 

MGO I .30 2. 39 I .77 I. 73 I. 55 I .86 I. 94 I .88 

GAO 0. 15 0. 18 0.23 0. 23 0. 16 0.20 0.28 0.03 

NA
2

0 I. 39 0.80 I. 26 I .33 I. 21 I .0 I I .07 0.47 

K
2

0 3.04 3.70 2.48 3.77 3. 37 3.30 2. 75 5.66 

p 2°5 0. I 0 o. 15 o. 13 o. 17 o. 13 0. 17 o. 19 0. 12 

C0
2 

0.09 0.07 0.25 0.25 0.07 0.21 o. 20 0. 1.1 

s 0.01 0.01 0.01 0.01 0.03 0.03 0.05 0.02 

CL 0.07 0.01 0.06 0.04 0.05 0. I I 0.05 0.03 

L.O. I. 3. 13 5.92 3.20 5.04 3.79 4.75 3.74 6.71 

TOTAL 98.99 99.25 99.53 99.09 99. 18 99.55 99. 16 99.34 



TABLE 2CA 

SEPARATED LESS THAN 2 Ml CRON FRACTI ONe,, 

Fcl4 Fsl7 F r; I JP? Kur2 Kui4 S,> H R 3 MM7 Ccl BK7 BKI4 8KI8 BK21 W66 

3102 41 .95 42.07 44.39 39 '69 47.66 46.80 43.10 54.05 50.07 43.72 48.76 44.47 44.80 39.88 

T10
2 

0.63 0.46 0.25 0.40 0.78 I .55 0.54 0.86 0.62 0.62 0.96 0.84 0.97 0.42 

AL
2

0
3 

19.25 22. 16 19.71 22.81 30.82 27.9 I 22.09 19.79 22' 18 31 .46 25.01 25.94 28.93 28.35 

FE
2

0
3 

17. 18 I I .99 32.98 I 3. 12 2.03 4. 73 I I. 19 6.61 8.89 6.94 6.78 7.25 6.48 10.33 

MNO 0. 19 o. 17 0.06 0 < 12 0.01 0.02 o. 18 0.04 0 .. 02 0.02 0.02 0.02 0.04 0.03 

MGO 5.82 7.24 3.52 8. 30 0.99 I. 87 5.69 2.58 2.56 I. 59 2.93 3. 19 2.33 I. 48 

GAO o. 19 0.09 o.oo 1. r 5 0.48 0. 25 2.33 0.77 I .24 0.25 0.35 0.77 0.09 0.09 

NA20 0.07 0.31 o. 15 0.86 o. 56 0. I 3 0.71 0.79 o. 28 0.78 o. 58 0.60 0.27 0. 39 

K
2

0 4.59 4.95 0.31 3.51 8. 9 3 9.63 5.26 5.03 5.75 5.83 5.75 5.75 6.69 5.60 

p 2°5 0. 12 0.06 o.oo 0.07 o. 13 0.06 0. I 0 0.29 0.09 0. I I 0.21 0.21 0.08 0. 12 

L.O. I. 9.26 9. 34 8.50 8.65 6.86 6.03 8. 39 8.63 6.94 8. 39 8.01 10.41 9. 31 12' 34 

TOTAL 99.25 98.83 99.88 98.69 99.25 98.98 99.58 99.46 98.66 99.70 99.38 99.46 99.99 99.03 



TABLE 2bA (coNTINUED) 

45/64/3 47/64/7 47/64/11 48/65/1 I SEe2 SEc3 SEe22 SEc23 Ee0AN9 Ecl4 EelS WEe! WEe4 A 84 

St0
2 

44.22 39.53 46. 18 43.72 53.65 46.25 50.74 45.03 43.92 43.13 44.53 44.88 44.60 46.74 

Tt0
2 

0.89 0.95 0.95 I .95 0.43 0.71 0.76 0.77 0.91 0.67 0.48 0.51 0.28 0.86 

AL
2

0
3 

24.29 26.30 29.47 31.22 15.85 24.95 23.25 25.22 27.50 36. 14 31.52 23.55 26.09 24.79 

FE
2

0
3 

9.63 I I. 12 4.23 3.59 9.76 8.72 6.0 I 9. 29 8.06 0.57 7.06 10.63 10.57 9.49 

MNO 0. I 0 0. I I 0.02 0.04 0.29 0.09 0.06 0. I 0 0.08 0.01 0.01 o. 15 0. I 0 0.08 

MGO 3.66 2.47 I .37 I. 14 2.06 2.33 2.24 2.05 I .84 0.29 I. 27 2.99 3.77 3.02 

CAO 0.62 1.04 0.53 o. 37 I .82 0.89 0.69 0.93 o. 39 0.22 0.26 2. 12 o. 38 0.67 

NA20 I. 33 0.84 0.88 o. 31 0.68 0.62 0.66 0.66 0.91 0. 13 I .91 I. 36 0.96 0.95 

K
2

0 6.76 4.57 6. I 3 I .98 3.05 5.34 5. 14 5.06 4.61 o. 19 3.96 4.51 5.56 6.65 

P205 0. 14 0.07 0.05 0.05 o. 13 0. I 0 0.06 0.07 0.08 0.02 0.28 I • I 2 0.09 0. I 2 

L.O.I. 7.93 13.10 9.73 15.08 I I. 87 I 0. 15 9.93 10.38 I I .82 17.92 7.75 7.80 7.60 5.64 

TOTAL 99.57 100. II 99.52 99.47 99.60 100. 15 99.54 99.56 100. 13 99.31 99.03 99.63 100.00 99.02 



TABLE 26A (LOI<TiNUED) 

Qu23 AE cA Rl 8F7 PR38 

S10 2 
52.42 58.53 45.51 52.26 49.09 

T10
2 

I .43 0.56 0.54 0.53 0.97 

AL203 13.38 17.82 26.59 22.03 23.73 

FE
2

0
3 

I I. 66 4.97 7.93 7.98 8. 58 

MNO o. 18 0.02 0.05 0.07 0.09 

MGO 3.68 I .99 I. 63 2.72 2.62 

CAO I. 76 0.80 0.27 0.28 0.88 

NA20 I. 14 I. 28 0.76 0.53 0.64 

K
2

0 5.70 2. 16 3.31 6.04 6.87 

p 2°5 0.50 0.05 0.24 0.09 0. 12 

L. 0. I . 5. 38 12.09 12.37 5.38 5.73 

TOTAL 97.24 100.26 99.20 97.93 99.33 



TABLE 27A 

LESS THAN 2 MICRON FRACTIONS. ANALYTICAL RESULTS ON A WATER-FREE BASIS. 

FGI4 FGI7 FGI JP7 Ku12 Ku14 SCHR3 MM7 CGI BK7 BKI4 BKI8 8K2i Ws6 

S10
2 

46.23 46.40 36.56 43.44 51. 17 49.80 47.05 59. 16 53.80 47.72 53.01 49.63 49.40 45.49 

T10
2 

0.69 0.51 0.28 0.44 0.84 I. 65 0.58 0.94 0.67 0.67 I .05 0.94 I .07 0.48 

AL
2

0
3 21.22 24.44 21.54 24.97 33.09 29.70 24. I I 21.66 23.83 34.34 27. 18 28.95 31.90 32.33 

FE203 18.93 13.22 36.04 14.37 2. 18 5.04 l2.21 7.24 9.55 7.58 7.37 8.09 7. 14 I I. 79 

MNO 0.21 o. 19 0.07 o. 13 0.01 0.02 o. 19 0.05 0.02 0.02 0.02 0.03 0.04 0.04 

MGO 6.41 7.98 3.85 9.09 I .07 I .99 6.21 2.83 2.75 1.73 3. 19 3.56 2. 57 I. 69 

GAO 0.21 0. 10 0.00 I. 26 0.51 0.26 2.55 0.85 I. 33 0.28 o. 38 0.86 0. I 0 0. I 0 

NA20 0.07 0.31 0. 15 0.86 0.56 o. 13 0.71 0.79 0.28 0.78 0. 58 0.60 0.27 0. 39 

K
2

0 5.05 5.46 0.34 3.84 9. 58 10.25 5.74 5.50 6. 18 6.36 6.25 6.42 7. 37 6. 38 

P205 o. 13 0.07 0.00 0.08 o. 14 0.07 0. I I 0.31 0.09 0. I I 0.23 0.24 0.08 o. 14 



TABLE 27A (coNTINUED) 

45/64/3 47/64/7 47/64/1 I 48/65/1 I SEc2 SEC3 S~c22 SEc23 Ec0AN9 Ec14 Ecl8 WEe I WEC4 A 84 

S10
2 

48.02 46.64 51. 16 51.49 60.87 51.47 56.33 50.24 49.81 52.55 48.27 48.68 48.59 49.53 

T10
2 

0.96 I .09 I .05 2. 30 0.49 0.79 0.85 0.86 I .03 0.82 0.52 0.55 0.30 0.92 

AL
2

0
3 

26.38 30.26 32.64 36.76 17.99 27.77 25.82 28. 14 31. 18 44.04 34. 16 25.54 28.24 26.27 

FE
2

0
3 

10.46 12.80 4.68 4.23 I I .08 9.71 6.68 10.37 9. 14 0.70 7.66 I I .53 II .44 10.06 

MNO 0. II 0. 12 0.02 0.04 0.33 0. I 0 0.06 0. I I 0.09 0.01 0.01 0. 17 0. II 0.09 

MGO 3.97 2.85 I. 52 1. 35 2. 34 2. 59 2.49 2.29 2.09 o. 36 I. 37 3.25 4.08 3.20 

CAO 0.67 I .20 0.58 0.43 2.06 0.99 0.77 I .03 0.45 0.27 0.28 2. 30 0.41 0.71 

NA 0 
2 

1.33 0.84 0.88 0.31 0.68 0.62 0.66 0.66 0.91 o. 13 I .91 I. 36 0.96 0.95 

K
2

0 7.35 5. 25 6.79 2.34 3.46 5.94. 5.70 5.64 5. 23 0.23 4.29 4.89 6.02 7.05 

P205 o. 15 0.08 0.05 0.06 o. 15 0. I I 0.07 0.08 0.09 0.03 0. 30 I. 22 0.09 o. 13 



TA BL E 27 A ( corn r N u ED) 

Qu23 AEc4 ::?I 8F7 PR38 

Sr0
2 55.40 66.57 51.93 55.23 52.08 

Tr0
2 I .51 0.63 0.61 0.56 1.03 

AL
2

0
3 14. 14 20.27 30.34 23.28 25. 18 

FE
2

0
3 12.32 5.65 9.05 8.43 9. I 0 

MNO 0. 19 0.02 0.05 0.08 o. 10 

MGO 3.89 2.26 I .86 2.88 2.78 

CAO I. 86 0.91 0.31 o. 30 0.94 

NA20 I. 14 I .28 0.76 0.53 0.64 

K
2

0 6.02 2.46 3.78 6. 38 7.29 

p 2°5 0.53 0.06 0.27 0. 10 0. 12 



I 
I 
i) 

·---~ ··~ ., --

EccA SERIES 
(NORTHERN FACIES, 
UPPER SHALES) 

(NORTHERN FACIES, 
MIDDLE SHALES) 

GB SERIES BOREHOLES 

(NORTHERN FACIES, 
MIDDLE SHALES) 

A SERIES BOREHOLES 

(NORTHERN FACIES, 
M1 DOLE SHALES) 

SoMKELE BoREHOLE 

(NORTHERN FAG I ES, 
M1 DOLE SHALES) 

0ANNHAUSER BOREHOLE 

ALL NORTHERN FACIES 
MIDDLE SHALES 

(NoRTHERN FACIES, 
LOWER SHALES) -

SOUTHERN FACIES 

CENTRAL FACIES 

WESTERN FACIES 

BEAUFORT SERIES 

DREDGED AGULHAS 
BA r-1 K GH ALES 

ALL SOUTH AFRICAN 
SHALES 

c."'/, 

__.. 

--r-··· 

52.37 0.82 

58.26 0.86 
(7.27) ( 0. 14) 

46.49 I. 04 
( 5.54) (0. 34) 

61.94 0.68 
(7.49) ( 0. I 2) 

58.62 0.80 

54.93 0.88 
(9.06) (0.33) 

59.41 0. 8 I 

60.54 0.64 

60.47 0.68 
( 3.93) (0.08) 

58.26 o. 73 

63.04 0.68 
( 2 .04) ( 0.04) 

62.91 0.87 

60.71 0.77 
( 8. 12} ( 0. 21) 

·p 
~ 2. "1 

~r- ~ ~ 

17.62 2.61 3.91 

17.29 0.99 4.69 
( 2. 16) (0.80) (2.45) 

20.28 0. I I 2.05 
( 3. 15) ( O. I 0) (I. 61) 

16.30 0.93 4.79 
(I .80) (0. 38) ( 6.0 I) 

17.36 I. 63 4. I 5 

18.47 0.88 3.86 
( 3.30) (I. 27) ( 3. 61) 

19.97 4.71 0.81 

18.27 I .30 4.03 

17.64 2.41 3.77 
(I. 39) (I. 37) (I .59) 

15.83 I. 63 4.06 

16.25 3.75 2.46 
( I • 15) (I .39) (I. 20) 

17.63 2.35 3.64 

16.49 3.06 3.28 
{3.77) (4.85) ( 2. 57) 

2 -. i/ ~ (' ~1 q 
; 

~ ·- ,.. ... - -- ..------- -- i 

0.07 I. 36 0.56 

0.06 I .43 I. 29 
( 0.03) (0.45) (I. 91) 

0.01 0.58 0.23 
( 0.0 I) ( o. 31) (0. 21) 

0.06 I .46 o. 58 
(0.05) (0.55) (0 28) 

0.05 I. 39 0.50 

0.05 I. 17 0.-69 
(0.04) ( 0.59) (I. 17) 

0.03 0.77 0. 38 

0.08 I .93 I. 22 

0.09 I .93 I. 37 
(0.03) (0.40) ( 2. 76) 

0. I 0 2. I I 1.37 

0.07 I .77 0.80 
(0.02) (0.28) (0.48) 

0.03 I .89 0. 19 

0.06 I. 78 0.75 
( 0. 14) ( I. 22) . ( I • 22) 

t· ': r 

~·--~~-

I .06 

0.94 
(0.28) 

0. i 2 
(0.08) 

0.99 
(0.28) 

I .01 

0.73 
(0.46) 

0.87 

I. 28 

I. 36 
(0.43) 

I. 24 

I • 27 
( 0.42) 

I. 15 

0.95 
( o. 63) 

-~ 

I • 89 

3.40 
(0.51) 

1.40 
(0. 59) 

3.06 
( 0.65) 

2.98 

2. 59 
(I .04) 

2.35 

4. 18 

3.72 
(0.50) 

3. 16 

3.67 
(0.62) 

3.49 

2.97 
( I • 17) 

"; q 
_) j 

FooTNOTES: SAMPLES CONTAINING MORE THAN 70% Sr0
2

, 15% TOTAL FE
2

0
3 

OR 10% CAO HAVE BEEN EXCLUDED. 

FIGURES IN PARENTHESES ARE TKE STANDARD DEVIATIO:c, -THESE 
ARE GIVEM FOR SE~UENCES CONTAINING MORE THAN 10 SAMPLES. 

* ALL DETERMINATIONS INCLUDED IN AVERA~E. 

0. II 

0.29 
( 0.68) 

0.07 
(0.05) 

o. 13 
(0.05) 

0.09 

0. 16 
( 0. 39) 

0.26 

o. 15 

0.22 
( 0.23) 

0.22 

0. 14 
( 0.03) 

0. 15 

o. 15 
( 0.25) 
--

' -~' ) 

-- -

I .43 

0. 24 
(0. 28) 

0.21 
( o. 21) 

o. 17 
(0. 15) 

0.93 

o. 31 
( 0.59) 

0.02 

0.03 

0.02 
(0.02) 

0. 13 

0.02 
{ 0.0 I) 

0.01 

0 0 16 
(0.51) 

? .-1 



TABLE 28A 

AVERAGE MAJOR ELEMENT ABUNDANCES IN SOUTHERN AFRICAN ARGILLACEOUS ROCKS 

S10
2 

T10
2 AL 203 FE

2
0

3 
FEO MNO MGO CAO NA

2
0 K

2
0 P205 s 

SWAZILAND SYSTEM: 59.40 0. 59 13.32 3.69 6. 75 0.08 5.21 0.90 0.96 2.07 0.09 0.05 
FIG TREE SERIES (5.40) ( 0. I 2) (2.99) ( I • 9 I ) ( 3. 52) (0.06) (0.99) ( I • I 6) (0.46) ( I • I I ) (0.02) (0.02) 

PON GOLA SYSTEM: 
54.49 0.42 I I. 22 24. 13 I .07 0.41 0.29 0.01 0. I 0 0.95 0.07 0.02 

'* MOZAAN SERIES 

KHEIS SYSTEM: 74.69 Oo76 I I. 07 5.89 0.57 0.02 0.49 o. 25 0.00 3.46 0. 18 0.02 

WITWATERSRAND SYSTEM: > 

'* JEPPESTOWN AND 60.49 0.58 13.91 3. 19 7.62 Q.02 4.44 I. 39 I. 19 I .96 0.08 0.08 GOVERNMENT REEF 
SERIES 

SINCLAIR FORMATION: 
!. 

KuNYAs SERIES 
72. 16 I • 0 I 14.97 2.01 0. 17 o.oo 0.66 0. I I 0.35 i 4.35 0. 12 0. 19 

'* 

DAMARA SYSTEM: 58.34 0.86 16.41 6.89 I .01 0.05 5.70 0.28 2.04 4.88 o. 17 0.01 

MALMESBURY FORMATION: 60.87 0.80 16.94 I .87 5. 72 0.07 3.58 0.66 1.50 I 4.51 o. 15 0.07 
! 

'* CANGO FORMATION: 58. I 0 0.76 18.36 5.03 2.94 0.07 2.69 0.80 0.46 5. 17 0. 17 0.02 

NAMA SYSTEM: 
Ku1 BIS SERIES 68.76 I .00 16. I I I .38 0.94 0.05 0.89 o. 31 0.25 5.69 0.08 0.35 

SCHWARZRAND SERIES 61 .43 0.65 17. 16 2.70 3.35 0.09 2.61 I. 59 I .78 3.20 o. 14 0.02 

~ FISH RIVER SERIES 66.07 0.73 12.77 3.97 I. 0 I 0.08 2.21 2.77 I. 72 2.90 0.20 0.03 
( 6. 75) (0.20) ( 2. 53) ( I. 02) (0.70) (0.02) (0.72) (I. 30) ( 0. 55) (0.72) (0.07) ( 0.03) 

CAPE. SYSTEM: 62.57 0.94 17.55 3.38 2.90 0.04 I .53 0.21 0.66 3.52 0. 14 0.05 
BOKKEVELD SERIES ( 3.92) (0.09) ( 2. 22) (I .49) (I .47) (0.02) (0.48) (0. 25) (0.37) (0.69) ( 0.05) (0.09) 

WITTEBERG SERIES 59.35 0.88 18.09 6.09 I. 36 0.04 1.40 0.25 0.54 3.40 0. 14 0.02 







APPENDIX II I 

TRACE ELEMENT ABUNDA~~E DATA AND INTER-ELEMENT RATIOS FOR 

SELECTED SOUTHERN AFRICAN ARGILLACEOUS ROCKS AND SEPARATED 

CLAY FRACTIONS, THE ROCK SE~UENCES ARE ARRANGED IN ORDER 

OF DECREASING GEOLOGICAL AGE, RESULTS ARE PRESENTED IN 

PARTS PER MILLION (PPM) FOR THE· ALKALI ELEMENTS 

LITHIUM (LI), RUBIDIUM (Rs) AND CESIUM (Cs); AS WELL 

AS THE ALKALINE EARTHS, STRONTIUM (SR) AND BARIUM (BA). 

ALSO RECORDED ARE K/Rs, K/Cs, K/BA AND SI/AL RATIOS. 

(N.D. =NOT DETERMINED.) 



TABLE 31A 

FIG TREE SHALES 

SAMPLE FGI2 FGI3 FG14 FG16 FGI7 SF4A SF5 SF6 FGCOMP. 

Rs 137 127 170 54 190 177 147 42 48 

K/Rs 204 205 194 220 170 184 189 195 210 

Cs 7.2 5.4 9.9 3.4 10.4 8.7 4.4 2.6 2.3 

K/Cs 3889 4815 3333 3500 3106 3747 6318 3154 4391 

S1 /AL 2.8 2.7 2.8 3.9 3.5 2.6 3.2 3.2 4.3 

L1 38 43 40 51 29 38 40 69 49 

BA 551 522 604 290 654 685 553 227 240 

K/BA 51 50 55 41 49 47 50 36 42 

SR 21 18 19 23 63 12 29 20 52 

' 



TABLE 32A 

FIG TREE GRAYWACKES AND IRONSTONES 

SAMPLE FG15 SF2 SF3 SF4B SH7 FGI FG2 FG8 FG9 FGIO FG I I 

Rs 54 31 64 88 49 N.D. 14 17 144 95 35 

K/Rs 252 200 201 210 255 - 257 165 90 169 80 

Cs 3.6 2.6 2.5 5.0 I • 8 N.D. N.D. 2.6 32 4.3 N.D. 

K/Cs 3778 2385 5160 3700 6944 - - 1077 406 3744 

S1 /AL I 5.9 5.0 6.3 4.9 6.0 4.7 5.2 12 5.8 3.9 7. I 

L1 27 54 22 29 26 - 16 26 41 39 32 

BA 360 177 183 40 I 302 126 187 1017 333 1512 679 

K/BA 38 35 70 46 41 54 19 3 39 II 4 

SR I 69 27 18 25 96 N.D. 6.5 16 39 2.4 2.5 



TABLE 33A 

WITWATERSRAND. KHEIS AND DAMARA SHALES. 

SAMPLE JPI JP2 JP3 JP4 JP5 JP6 JP7 JP8 JP9 JP I 0 KHI DMI 

Rs 67 55 182 52 27 I 19 82 58 105 83 ·: 188 194 

K/Rs 188 213 178 204 125 259 213 219 150 183 152 209 

Cs - 3.9 4.0 4.7 3.4 5.8 5.0 3.8 3. I 8.1 4.5 4. I 6.6 

K/Cs 3231 2925 6894 3118 586 6160 4605 4097 1938 3378 7000 6136 

Sr /AL 4.3 4.5 4.1 5.4 4.4 2.5 3.3 3.7 4.3 3.2 5.9 3. I 

Lr 47 55 16 23 23 53 62 86 44 56 10 57 

BA 417 360 I 125 333 196 1089 608 407 437 445 766 869 

K/BA 30 32 29 32 17 28 29 31 36 34 37 47 

SR 217 180 209 273 205 117 120 64 189 102 19 30 



TABLE 34A 

PRECAMBRIAN SOUTH WEST AFRICAN SHALES. 

SAMPLE. KuN I KuN2 KuN3 KuN4A KuN4B Ku 1 I Ku12 Ku13 Ku14 SCHRI ScHR2 SCHR3 ScHR4 

RB 296 276 152 19 I 223 113 290 114 560 I 12 80 I 16 63 

K/Rs 147 151 189 162 160 126 165 197 127 142 257 488 365 

Cs 8.2 2.9 2.9 5.3 5. I. 3o8 9o8 2o7 22 2o9 3.3 I I NoD o 

K/Cs 5305 14345 9931 5830 6980 3763 4908 8333 3364 5483 6242 5154 

S1 /AL 3o3 3.4 6. I 5o3 4.5 2o2 3o0 I I o 9 2.2 4o0 4.2 3o6 4ol 

L1 15 14 6o9 6.3 6.0 3o4 9o8 8o0 31 32 64 41 29 

BA 499 570 883 465 503 138 625 490 831 428 300 520 340 

K/BA 87 73 33 66 71 104 77 46 86 37 69 109 68 

SR 79 174 45 64 61 67 278 26 40 NoD o. N. Do 177 309 



TABLE 35A 

MALMESBURY AND CANGO FORMATIONS 

SAMPLE MM2 MM3 MM4 MM5 MM7 CGI CG2 CG3 CG4 

I Rs 156 228 90 208 226 221 242 198 202 

K/Rs 169 138 204 183 177 245 194 178 176 

Cs I I 18 4.2 I I 18 4.9 4.7 I I 7.2 

K/Cs 2400 1906 4381 3464 2222 11041 9979 3171 4931 

Sl /AL 4.3 3.5 6. I 3. I 2.9 2.7 2.8 2.4 3.3 

L1 30 65 36 45 48 29 18 69 51 

. 
8A 390 395 330 475 588 867 733 601 501 

K/BA 68 86 56 80 68 62 64 58 71 

SR 68 125 138 110 108 29 30 66 69 



TABLE 36A 

FISH RIVER SERIES 

SAMPLE FRI FR2 FR3 FR4 FR5 FR6 FR7 FRS FR9 AEc8 AEc9 AEciO AEc I I AEcl2 

Rs 71 130 91 142 110 80 190 151 180 118 180 171 132 198 

K/Rs 191 166 195 189 177 189 138 172 148 19 I 168 170 192 175 

Cs 2. I 5.9 4.0 5. I 4.3 2.4 4.8 6.4 3.0 3.4 10 12 6.6 12 

K/Cs 6476 3661 4450 5275 4535 6292 5458 4063 8867 6647 3020 2425 3833 2883 

S1 /AL 12 4.3 5.8 4.3 5. I 6.5 4.8 4.1 4.6 4.2 3.5 3.4 3.7 3.3 

L1 26 35 20 21 29 32 27 45 20 33 50 40 44 44 

8A 781 365 320 398 397 555 511 477 496 401 428 506 50 I 624 

K/BA 17 59 56 67 49 27 51 54 54 56 70 57 50 55 

SR 84 107 59 58 I 18 I 19 71 86 133 201 154 166 208 146 



TABLE 37A 

BOKKEVELD SHALES 

SAMPLE BKI BK2 BK3 BK4A BK4B BK5 BK6A BK6B BK7 BK8 BK9 BKIO BK I I 

Rs 21 I 66 190 108 103 48 98 131 176 147 201 150 121 

K/Rs 169 160 169 184 190 179 170 172 166 170 177 168 194 

Cs 13 2.3 9. I 3.9 6. I 2.9 3.7 4.0 9.8 6.9 7.9 5.9 8. I 

K/Cs 2738 4609 3527 5103 3213 2966 4514 5625 2980 3623 4506 4271 2901 

S1 /AL 2.9 5.9 2.9 4.3 4.4 6. I 4.9 3.7 2.8 3.2 3.8 3.3 4.0 

L1 88 75 105 81 58 96 14 74 43 65 16 90 91 

BA 884 306 745 502 515 420 517 637 993 796 1009 704 601 

K/BA 40 35 43 40 38 21 32 35 29 31 35 35 39 

SR I 15 148 103 75 85 154 797 82 134 84 77 86 148 



TABLE 37A (coNT.) 

SAMPLE BKI2 BKI3 BKI4 BKI6 8KI7 8KI8 8KI9 BK20 8K21 8K22 8K23 8K24 8K25 

Rs 177 134 153 I 12 153 165 192 194 201 206 202 166 I 19 

K/Rs 192 181 188 185 169 174 172 171 171 173 180 180 186 

Cs 9.4 6.4 I I 4.5 5.8 14 9. I 8.:3 14 10 I I 7.5 5.3 

K/Cs 3617 3797 2620 4600 4448 2030 3637 4000 2398 3560 3309 3987 4170 . 
Sr /AL 2.8 3.9 3.9 4.3 3.8 3.5 2.6 2.8 2.6 2.6 2.6 2.8 3.9 

Lr 86 79 58 63 47 75 90 94 50 88 52 162 63 

SA 749 580 643 579 730 636 733 773 775 788 829 730 582 

K/BA 45 42 44 36 35 45 45 43 44 45 44 41 38 

SR 139 159 187 56 60 59 61 98 93 108 71 41 56 



TABLE 37A (CONT.) 

SAMPLE BK26 BK27 BK28 BK29 BK30 BK34 BK302 BK318 BK321 BK361 BK373 BK389 

Rs I 154 153 137 209 150 10 I 163 95 170 230 214 177 

K/Rs 188 170 174 176 203 175 179 189 167 172 194 169 

Cs 6.3 7. I 7.9 I I .5 6.7 4. I 5.5 5.9 7.2 I I 6.9 8.7 

K/Cs 4603 3676 3025 3191 4552 4317 5309 3051 3944 3591 6014 3437 

S1 /AL 3.3 2.9 3.7 2.6 3.2 4.9 3.2 4.9 2.9 2.2 2.8 2.6 

L1 76 90 54 76 46 21 30 41 78 66 35 67 

BA 668 .588 537 781 720 555 899 593 751 I 142 743 689 

K/BA 43 44 44 46 42 32 32 30 38 35 55 43 

SR 92 I 15 77 75 60 48 48 96 97 61 142 I 15 



TABLE 38A 

WITTEBERG AND DWYKA SERIES 

SAMPLE Wsl WB2 Ws3 Ws4 Ws5 Ws6 Ws7 Dw I Dw4 Dw5 CV86 LDW3 LDW4 

Rs 164 164 59 124 206 183 171 52 144 142 186 174 183 

K/Rs 147 155 173 160 203 202 182 148 166 165 163 165 165 

Cs I I 13 3.9 3.8 8.5 9.5 7.3 4. I 9.3 9.3 7.6 7.7 10 

K/Cs 2200 1962 2615 5237 4929 3905 4266 1878 2570 2538 4000 3727 3030 

Si/AL 2.2 2.3 8.3 4.2 2.8 2.4 2.9 7.3 4.6 5.2 3.4 3.7 3.4 

L1 94 85 26 40 12 52 36 29 5.6 5.5 28 6.6 6.7 

BA 733 796 29 I 585 I 132 843 600 30 I 695 952 668 716 803 

K/BA 33 32 35 34 37 44 51 25 34 25 45 40 38 

SR 114 107 38 71 38 94 32 38 166 264 83 243 674 



TABLE 39A 

BOTHAVILLE BOREHOLES SEDIMENTS. 

SAMPLE BEC4265 4266 4267 4268 4269 4270 4286 4287 4288 4292 

Rs 72 131 125 117 I 12 103 104 120 110 161 

K/Rs 162 159 155 131 123 130 255 224 261 154 

cs' 7.2 6.3 6.3 10 I I 9.8 2.9 3.6 3.3 8.3 

K/Cs 1625 3317 3079 1530 1255 1367 9172 7472 8727 2988 

S1 /AL 2. I 3.3 3.5 2. 4 2.3 2.3 4.4 3.4 4.3 2.3 

L1 132 105 90 96 I 16 110 33 51 30 139 

BA 311 364 496 447 41 I 365 707 716 781 602 

K/BA 38 59 39 34 34 37 38 37 37 41 

SR I 94 19 I 166 186 187 179 144 168 180 147 



TABLE 40A 

BOREHOLE GB45/64 

SAMPLE 45/64/1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

RB 102 185 171 153 147 174 155 134 163 160 149 143 149 

K/Rs 154 173 164 194 211 171 168 165 203 166 193 212 237 

Cs 5.8 7.2 8. I 3. I 3. I 5.4 6.5 5.4 4.6 8.5 4.7 4.0 3.5 

K/Cs 2707 4458 3456 9581 10032 5500 4015 4093 7196 31 18 6106 7575 10086 

S1 /AL 2.8 3.3 2.9 3.9 3.3 3.3 2.6 2.8 4. I 2.5 3.0 2.3 4.6 

L1 18 22 41 44 39 51 66 45 22 66 52 55 10 

BA 620 1003 949 1012 938 1099 1003 848 1104 933 984 1283 I 196 

K/BA 25 32 29 29 33 27 26 26 30 28 29 24 29 

SR 257 123 123 177 207 188 185 228 185 223 194 174 147 



TABLE 41 A 

BOREHOLE GB47 /'64 

SAMPLE 47/64/1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /II 

Rs 160 178 158 188 145 170 164 149 160 146 150 

K/Rs 159 184 156 178 174 169 159 172 188 200 150 

Cs 3.6 5.4 I I 6.2 7.2 5.6 I I 6.0 8.5 5.6 4.8 

K/Cs 7083 6074 2245 5387 3500 5143 2374 4283 3514 5214 6833 

Sl /AL 3. I 3.6 2.5 3.6 2.6 3.3 2.9 2.4 2.5 2.2 4.2 

L1 69 30 108 54 81 40 101 34 22 36 17 

8A 842 1142 948 1125 931 972 898 915 1093 1150 1029 

K/BA 30 29 26 30 27 30 29 28 27 25 32 

SR I 101 170 218 153 165 175 173 201 175 193 133 



TABLE 42A 

BOREHOLE G848 /65 

SAMPLE 48/65/ I /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

Rs 165 169 163 195 157 166 183 163 170 150 136 127 141 

K/Rs 162 203 163 180 155 190 161 213 145 155 237 172 190 

Cs 9.2 6.9 7.9 5.8 8.3 5.2 9.6 4. I 10 7.4 5.2 3.6 5.7 

K/Cs 2902 4986 3367 6052 2928 6058 3073 8463 2470 3149 6192 6083 4702 

S1 /AL 2.9 4.3 2.9 3. I 2.6 4.3 2.5 4.0 2.5 2.3 4.5 2.2 2.6 

L1 106 33 102 52 73 51 82 40 97 I I I 69 75 51 

BA 907 1028 818 1029 733 915 899 1074 756 800 955 716 931 

K/BA 29 33 32 34 33 34 33 32 33 29 33 31 29 

SR 198 182 176 190 224 154 160 170 159 349 137 110 161 



TABLE 43A 

BOREHOLE A /78 

SAMPLE A78/l /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

Rs 68 68 33 84 56 177 109 I 18 I I I 54 25 56 132 

K/Rs 168 216 224 203 145 139 146 135 136 163 188 136 154 

Cs 6.3 3.5 3.0 4.9 4.0 9.2 6.0 7.7 8.5 5.6 2.7 5.6 7.6 

K/Cs 1810 4200 2467 3490 2025 2685 2650 2065 1776 1571 1741 1357 2684 

S1 /AL I .9 2.0 2.0 2.0 2.2 2.3 2.2 I. 9 2.0 I .7 2.0 2.3 2.0 

L1 64 63 58 54 59 70 64 54 59 62 57 83 110 

BA 386 552 374 586 432 871 681 677 671 479 250 360 775 

K/BA 29 27 20 29 19 28 23 23 22 18 19 21 26 

SR 114 10 I 88 110 125 148 127 159 137 125 138 81 92 



TABLE 44A 

BOREHOLES A/76 AND A/62 

SAMPLE A76/l /2 /3 /4 /5 /6 A62/l /2 /3 /4 /5 /6 

RB 49 68 43 103 75 50 105 64 52 32 62 67 

K/Rs 171 200 105 139 148 150 130 131 200 ITt 156 178 

Cs 5.3 3.2 3.5 7.5 5.8 4.0 6.6 4.2 2.7 4.3 6.6 7.2 

K/Cs 1585 4250 1286 1907 1914 1875 2061 2000 3852 1279 1470 1653 

Sl /AL I .7 2.6 2.0 2.0 I • 9 2.2 I • 8 2. I 2.4 I • 5 I .5 2.3 

L1 72 48 74 77 92 61 76 96 50 64 80 41 

BA 415 502 694 560 588 436 631 577 436 352 316 415 

K/BA 20 27 7 25 19 17 21 15 24 16 30 29 

SR I 149 104 883 222 167 145 288 389 97 I 16 113 139 



"'I 

TABLE 45A 

SOMKELE BOREHOLE 

SAMPLE sE'c/1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /II /12 /13 

Rs 143 96 141 137 175 186 156 142 165 180 216 224 149 

K/Rs 159 161 181 170 171 178 174 174 165 138 I 12 150 144 

Cs 9.9 5.8 7.9 8. I I I 8.2 8.7 7.0 I I 9. I 9.9 I I 12 

K/Cs 2303 2670 3240 2877 2718 4037 3126 3529 2482 2736 2444 3055 1792 

S1 /AL 3.6 4.9 3.7 3.6 3.3 3.4 3.6 4.0 3.2 3.5 3.4 3. I 3.5 

L1 17 51 30 26 21 21 24 17 15 23 13 18 14 

BA 1080 479 664 855 986 I I 12 818 815 1503 767 892 886 696 

K/BA 21 32 38 27 30 30 33 30 18 32 27 38 31 

SR 187 89 130 219 183 181 216 226 259 89 200 135 100 



TABLE 45A (coNr.) 

SAMPLE SEC/14 /15 /16 /17 /18 /19 /20 /21 /22 /23 /24 /25 /26 

Rs 148 208 182 163 143 157 155 150 163 139 175 51 191 

K/Rs 153 161 154 167 173 163 160 156 160 180 173 243 149 

Cs 8.5 13 8.3 9. I 4.3 9.4 7.7 7.9 12 9.5 6.9 8.7 16 

K/Cs 2659 2585 3373 3000 5767 2723 3221 2962 2167 2642 4391 1425 1775 

S1 /AL 3.3 2.8 3.3 3.7 4. I 3.2 3.8 3.5 3. I 3.5 2.6 I • 9 2.4 

L1 40 19 30 34 17 21 23 24 48 51 39 208 50 

BA 815 810 707 705 646 714 638 639 680 1008 1278 281 I 168 

K/BA 28 41 40 39 38 36 39 37 38 25 24 44 24 

SR 160 121 122 181 165 198 204 190 238 167 171 121 121 



TABLE 46A 

DANNHAUSER BOREHOLE SEDIMENTS 

SAMPLE EcOAN/1 /2 /3 /4 /5 /6 /7 /8 /9 /10 

Rs 151 149 154 163 148 152 I I 0 125 141 142 

K/Rs 143 140 163 150 140 178 152 218 171 202 

Cs 6.3 9.3 7.7 8.3 10 9.0 2.4 3.3 9.0 5.4 

K/Cs 3444 2237 3260 2940 2080 3000 I I 125 8273 2678 5333 

SI/AL 3.2 2.6 2.3 2.4 I .9 2. I 6.3 5.8 2.8 2.8 

L1 66 108 107 90 98 122 13 22 52 45 

BA 800 801 743 528 510 1098 763 799 121 I 1323 

K/BA 27 26 34 46 41 24 35 34 20 22 

SR 157 215 177 160 130 165 I 16 143 174 146 



TABLE 47A 

SPRINGBOK AND VIERFONTEIN COLLIERIES. 

SAMPLE Ec4 Ec5 Ec6 Ec7 Ec8 Ec9 EciO Ec I I Ecl2 Ec13 Ec14 EelS Ec16 

Rs I 18 140 98 97 83 I I I 95 100 154 99 26 4 20 

K/Rs I 18 164 135 155 19 I 142 137 125 140 120 162 225 85 

Cs 8. I 6. I 6.4 5.5 5.2 7.3 8.2 8.8 8.7 9.4 N.o. N.D. N.D. 

K/Cs 1716 3770 2063 2765 3058 2164 1598 1420 2483 1266 

S1 /AL I .8 2.2 I • 7 I • 9 2.6 I • 8 I. 7 2.2 3.0 2.3 I. 2 I .8 I .5 

L1 110 140 173 62 65 88 128 110 74 97 N. 0. N. 0. N. 0. 

BA 655 895 787 734 456 780 784 370 889 268 166 346 325 

K/BA 21 26 17 21 35 20 17 34 24 44 16 3 5 

SR 82 145 448 222 55 113 392 96 I 12 86 48 156 107 

" 



TABLE 48A 

NORTHERN ECCA FACIES SHALES 

SAMPLE Eel? EelS Eel9 Ee20 Ee21 Ee22 Ee23 Ee24 Ee25 Ee27 Ee30 

Rs 145 159 133 40 120 I 19 104 128 83 150 192 

K/Rs 183 138 151 420 131 126 144 125 140 133 138 

Cs 6. I 4.6 4.2 5.0 10.2 3.5 5.8 9.3 7.0 7.8 7. I 

K/Cs 4344 4782 4786 3380 1539 4286 2586 1720 1657 2551 3732 

Sr /AL 4.5 2.6 2.3 3.5 2.7 '2 .8 3.2 2.6 3.0 2.5 2.7 

Lt 26 24 24 N.o. 38 32 23 20 94 I 12 23 

BA 760 1044 836 349 571 793 760 882 1224 571 1053 

K/BA 35 21 24 48 27 19 20 18 10 35 25 

SR 180 239 204 56 133 78 76 105 92 N. 0. 141 



TABLE 49A 

SOUTHERN ECCA FACIES 

SAMPLE Qu 19 Qu23· SA 27 SA 31 SA34 R2 Eel Ec2 Ec3 

Rs 178 182 212 179 155 29 I 114 I I I 122 

K/Rs 171 180 174 171 175 207 199 195 191 

Cs 10 3.7 14 I I 9. I 24 4.4 4.3 5.9 

K/Cs 3050 8838 2643 2791 2989 2517 5159 5047 3949 

S1 /AL 3.3 3.4 2.6 2.8 3.7 I. 6 4.8 5.0 4.2 

L1 40 50 41 40 31 I I 29 35 31 

8A 649 650 790 709 701 1134 632 521 479 

K/BA 47 50 47 43 39 53 36 42 49 

SR I 195 124 171 160 165 31 126 105 131 



TA 8LE 50 A 

CENTRAL ECCA FACIES 

SAMPLE Rl A 8 I A 84 A 87 PR40 PR41 KLI4 KLI7 CV66 CV71 CV75 WEQ;I WEC3 

Rs 153 166 201 227 192 212 141 179 218 153 117 162 175 

K/Rs 157 182 176 162 176 159 179 171 153 168 231 192 188 

Cs I I 8.5 15 14 10 15 7.7 9.8 18 8.5 8.8 7.5 5.~ 

K/Cs I 2182 3553 2353 2621 3390 2253 3286 3122 1850 3024 3068 4160 5690 

S I /AL 2.5 3.6 3.0 2.7 3. I 2.8 3.4 2.9 2.9 3.3 3.3 2.6 2.5 

L1 88 53 49 51 62 55 53 51 31 37 38 57 75 

8A 842 673 666 1077 891 818 544 677 741 629 780 731 804 

K/8A 28 45 53 34 38 41 46 45 45 41 35 43 41 

SR 21 I 153 125 124 107 187 140 134 147 134 92 113 138 



TABLE 50A (coNT.) 

CENTRAL ECCA FACIES (coNT.) 

SAMPLE WEc4 WEc5s WEeSe WEe 5o WEc5P WEe? WEc8 WEc9 WEe 10 WEe I I 

RB 198 195 166 195 22 167 213 126 96 174 

K/Rs 181 177 177 165 105 173 171 204 185 175 

Cs I 0. I 7.2 5.8 5.3 I .9 4.5 7.2 5.0 5. I 4.9 

K/Cs 3590 4792 5069 6075 121 I 6422 5056 5140 3490 6224 

S1 /AL 3. I 2.5 4.9 4.3 2.3 3.2 2.8 3.3 5.2 3.2 

L1 85 13 20 13 30 60 84 47 23 79 

BA 716 818 874 834 196 653 742 686 609 '760 

K/BA 50 42 34 39 12 44 49 37 29 40 

SR 159 406 579 427 696 164 120 151 126 330 



TABLE 51A 

WESTERN ECCA FACIES 

SAMPLE AEel AEe2 AEe3 AEe4 AEe5 A Ee6 A Ee7 WEel3 WEel4 WEe 15 WEe 17 

Rs 145 1313 72 134 153 143 181 185 195 I I I 10 

K/Rs 153 163 215 139 164 179 187 192 204 213 260 

Cs 17 8.5 5. I 12 12 7.3 7.6 6.2 7.3 7.8 2.6 

K/Cs 1306 2647 3039 1558 2092 3507 4461 5742 5452 3038 1000 

SI/AL 2.8 4.3 2.0 3.7 3.5 3.6 3. I 3.2 3.0 4.9 4. 2 

L1 20 31 85 37 50 66 55 70 44 33 35 

8A 359 374 234 379 405 439 594 689 1137 657 138 

K/BA 62 60 66 49 62 58 57 52 35 36 19 

SR I 108 184 247 341 201 142 110 192 184 215 413 



TABLE 52 A 

BEAUFORT SERIES. 

SAMPLE 8FI 8F2 8F3 8F4 8F5 8F6 8F7 8F8 WBF6 PR38 PR39 

Rs 141 163 173 176 150 238 245 184 I 34 198 177 

K/Rs 167 153 174 172 185 161 161 169 195 175 162 

Cs 5.2 6. I 9.6 8.2 4.8 14 15 7.5 4.2 14 13 

K/Cs I 4538 4098 3146 3695 5771 2743 2633 4147 6214 2479 2208 

S1 /AL 3.8 3.5 3.2 3.6 3.8 3.0 2.9 3. I 3.7 3.3 3.8 

L1 31 52 63 42 33 32 37 30 40 40 38 

BA 592 582 606 450 600 519 498 971 561 532 688 

K/BA 40 43 50 67 46 73 79 32 46 65 42 

SR 185 212 97 86 248 II I 76 97 85 79 304 



TABLE 53A 

SEPARATED LESS THAN 2 MICRON FRACTIONS, 

SAMPLE. FGI4 FGI7 FGI Jp7 Ku12 Ku14 SCHR3 CGI BK7 8KI4 BKI8 BK21 Ws6 

Rs 227 219 17 125 436 694 236 218 223 251 254 306 224 

K/Rs 168 188 147 233 170 115 185 219 217 190 188 181 207 

Cs 15 14 N, D. 6.2 18 37 15 5.6 15 19 24 25 14 

K/Cs 2471 3020 - 4691 4189 2182 2981 8550 3300 2527 1974 2186 3313 

L1 32 54 13 10 I 17 47 82 42 55 103 95 62 58 

BA 757 723 51 792 636 3083 643 664 1350 909 889 1021 859 

K/BA 50 57 50 37 I 16 26 68 72 36 52 54 54 54 

SR 43 14 6 94 581 22 126 36 I 12 269 242 122 135 



TABLE 53A (coNT.) 

SAMPLE GB45/64/3 47/64/7 47/64/1 I 48/65/1 I SEc2 SEc3 SEc22 SEc23 Ec0AN9 Ecl4 Ecl8 WEe I WEc4 

Rs 322 225 254 125 155 248 257 250 228 I I 212 208 261 

K/Rs 174 218 201 132 163 179 166 168 167 146 155 180 177 

Cs 16 19 8.4 6. I 10 15 20 20 16 N, D. 7.7 I I 17 

K/Cs 3588 2564 6065 2694 2609 2906 2150 2127 2411 - 4289 3355 2778 

L1 46 113 18 150 70 59 51 74 63 N, D, 34 59 94 

SA 1589 1134 1631 441 492 1143 832 1487 1693 92 1249 723 639 

K/BA 35 43 31 37 51 39 51 28 23 17 26 52 72 

SR 134 253 233 132 141 171 181 182 229 59 359 113 92 



TABLE 53A (coNT.) 

SAMPLE AB4 Qu23 AEc4 Rl BF7 PR38 

Rs 324 285 163 183 297 305 

K/Rs 174 120 110 150 169 187 

Cs 29 5.3 12 12 19 25 

K/Cs 1947 6455 1457 2236 2650 2241 

Lt 54 78 41 107 39 67 

BA 906 1064 334 886 446 668 

K/BA 62 32 54 31 I 12 85 

SR 114 86 449 300 75 123 



TABLE 54A 

LESS THAN 2 MICRO~ FRACTIONS. A~ALYTICAL RESULTS ON A WATER-FREE BASIS. 

SAMPLE FGI4 FGI7 FGI JP7 Kur2 Kur4 SCHR3 CGI BK7 BKI4 BKI8 BK21 Ws6 

Rs 250 241 19 137 468 7 3'3 258 234 243 273 284 338 256 

Cs 17 15 N. 0. • 6.8 19 39 16 6.0 16 21 27 2'3 16 

Lr 35 59 14 I 10 1'3 50 90 45 60 I 12 106 69 66 

BA '334 797 56 867 683 3280 702 713 1474 988 992 I 126 980 

SR 48 15 6 103 623 23 138 39 122 293 270 135 154 



TABLE 54A (coNT.) 

SAMPLE GB45/64/3:47/64/7: 47/64/11:48/65/1 I SEc2 SEc3 SEC22 SEc23 Ec0AN9 Ec14 EelS WECI WEC4 

RB 350 259 281 147 176 276 285 279 259 13 230 226 283 

Cs 17 22 9.3 7.2 I I 17 22 22 18 N. 0. 8.3 12 18 

L1 50 130 20 176 80 66 57 83 72 N. 0. 37 64 I 02 

BA 1725 1304 1806 519 558 1272 923 1660 1920 I 12 1353 784 692 

SR 146 291 258 155 160 190 201 203 260 72 389 123 100 



TABLE 54A (coNT.) 

SAMPLE AB4 Qu23 AEc4 Rl 8F7 PR38 

Rs 336 295 186 209 314 324 

Cs 30 5.5 14 14 20 27 

L1 56 81 47 122 41 71 

SA 940 I 102 380 1012 472 709 

SR 118 89 511 343 79 131 



FIGURE I. 

THE AVERA GE MINERAL COMPOSITIONS OF 

SEDIMENTS FROM THE ~~ ISSISSIPPI RIVER 

DELTA . (AFTER SHAW AND WEAVER, 1965) 

------- -~-
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FIGIIRE 2 

TH [ VA R I AT I ON f) F S 1 0 
2 

( A ) , AN o A L 
2 

0 
3 

( B) r N 

A RANGE OF CLAY-QUARTZ MIXTURES, SHOW lNG THE 

ERRORS C~HSED BY VARYING DEGREES OF QUARTZ 

CONTAMINATION IN THE ANALYSED CLAY FRACTION. 
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FIGURE 3 

STABILITY RELATIONS OF THE OXIDES, SULPHIDE 

AND CARB NATE OF IRON IN WATER AT 25°C AND 

ONE AT'.hOSPHERE TOTtiL PRESSURE. THE ACT IVI TY 

OF TOTAL DISSOLVED SJLPHIJR IS 10-6 , ;\NO THAT 

OF TOTAL CARBONATE I 0° . ( AFTE R GARfH:Us AND 

CHRIST, 1965) 
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F I GiJ~E 4 

THE VARIATION OF LOSS ON IGNITION, NORV.ATIVE 

PYRITE CONTENT, fo K
2
o; NORMATIVE S I OER I TE 

CnNT£NT AND PPM MN IN SEDIMENTS FROM 

BORt::H0U: A/71, HENORINA - !HOOELBURG DISTRICT, 

EASTERN TRANSVAAL. 
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FIGURE 5 

THE VARIA-TION OF' LOSS ON IGNITION, NORJ1ATIVE 

PYRITE CONTENT, % K
2
0, NORMATIVE SIDERITE 

CONTENT AND PPM MN IN SEDIMENTS FROM BOREHOLES 

A/76 AND A/62, HENORINA- MIODELBt!RG DISTRICT, 

E STERN TRANSVA AL. 
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fiGURE 6 

THE VAR! TION OF LOSS ON IGNITION, NO~AATIVE 

PYPITE CONTENT, ~ K20, NORMATIVE SIDEPITE 

CONTENT AND PPM MN IN SEDIMENTS FROM BOREHOLE 

BH 134, SPRINGBOK COLLIE'RY, WITBANK. 
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~!GYRE 7 

THE VARIATION OF LOSS ON IGNITION, NORMATIVE 

PYRITE CONTENT, St /AI.. RAT 10, NORMATIVE CARBONATE 

CONTENT, ANO ~ K20 IN SEOIUENTS FROM BOREHOLE 

G848/65, WAKKERSTROOM DISTRICT, EASTERN 

TRANSVAAL. 
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F!GURF B 

AVER GE MINERAL COAP 5tTIONS OF FOIJ' 

SEDIMENT"' FROM THt \11AKKERSTROOV DISTRICT, 

EASH:P.N TRANSVA L. 
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F I G'IRE 9 

THE VARI TION OF LOSS ON IGNITION, NOR~ATIVE 

rYRITE CONTENT, NA/K RAT IO AND NORMATIVE 

CARBONATE CONTENT IN SEDIMENTS FROM THE 

SOMKELE BOREHOLE., :,ATUB,que;~., NORTHERN ZULULANO . 
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M St/AL- tb/K RELATIONSHIP IN IMALES 

0' THE IOICKlYf:LD SERIES 0' TM£ CAPl 

SYSTEM. 



6 • 

5 

Si/AI 
4 • •• • , . 

• • 
• 

• • • 
3 • • •• • • • • 

• .. . • • 
• 

2 

0 0·2 0-4 0-6 0-8 ~0 

Na/K 



FIGURE II 

THf. AL
2
0

3 
- Tt0

2 
RELATIONSHIP IN SHALES F 

THE BOKKEVELD SCRIES OF THE c•PE SYSTEM. 
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FIGIJRE 12 

THE VARIATION WITH DECREASING GEOLOGICAL AGE OF 

Fo. 

KH. 
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BEAUFORT SERIES, KARROO SYSTEM. 
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FIGURE 13 

FREQUENCY DISTRIBUTION DIAGRAM OF S102 IN 

SOUTHERN AFRICAN ARGILLACEOUS ROCKS. 

FIGURE 14 

FRE QUENCY DISTRIBUTION DIAGRA M OF CAO IN 

SOUTHERN AFRICAN ARGILLACEOUS ROCKS. 
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fiQUBE II 

FREQUENCY 0 I STB I BUT I ON 0 I A GRAM OF A L
2

0
3 

tN 

SOUTHERN AFRICAN ARGILLACEOUS BOCkS. 

fiGURE 16 

FREQUENCY DISTBI8UTtON DIAGRAM OF T10
2 

IN 

SOUTHERN AFRICAN ARGILLACEOUS ROCkS. 
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fiGURE 17 

FREQUENCY D!STRtBUTION DtAGRAM Of TOTAL 

IRON EXPRESSED AS F120
3 

IN SOUTHERN AFRICAN 

ARGILLACEOUS ROCKS. 
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FliUBE 18 

. FREQUENCY DISTRIBUTION DIAGRAM OF K
2
0 

IN SOUTHERN AFRICAN ARGILLACEOUS ROCKS. 

FtquBE 19 

FREQUENCY DISTRIBUTION DIAGRAM OF NA
2
0 

IN SOUTHERN AFRICAN ARGILLACEOUS ROCKS. 
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FIGURE 20 

FREQUENCY OfSTR!8UTION O!AGRAM OF MaO 

IN SOUTHERN AFRICAN ARGILLACEOUS ROCKS. 
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FRE~JENCY DISTRI~JTION OIAQRAM OF THE K/Ra 

RATIO IN SOUTHERN AFRIC~N ARGILLACEOUS ROCKS. 

• 
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f:liYBE 22. 

FREQUENCY DISTRIBUTION DIAGRAM OF THE K/Ca 

RATIO IN SOUTHERN AFRICAN ARGILLACEOUS 

ROCKS. 
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FIGURE 23 

~ - Cs RELATIONSHIP IN SHALES OF THE 

BOKKEVELO SERIES OF THE CAPE SYSTEM. 
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fiGURE 24 

THE RElATIONSHIP BETWEEN THE K/Ca AND St/AL 

RATIOS IN S£DIM£NTS FROM THE G8 S,ERIES, 

OANNHAUSER ANO BOTHAVILLE BOREHOLES. 
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FIGURE 25 

THE RELATIONSHIP BETWEEN LOSS ON IGNITION 
AND K/Cs FOR COAL MEASURE SEDIMENTS FROM 
THE NORTHERN ECCA FACIES OF THE KARROO 
SYSTEM. 
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FIGURE 2t 

THE MeO - L1 RELATIONSHIP FOR SEDIMENTS OF 
THE FIG TREE SERIES OF THE SWAZILAND SYSTEM, 
AND BO~~EVELD SERIES OF THE CAPE SYSTEM. 
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fiGURE 27 

THE B - Lt RELATIONSHIP FOR SHALES FROM 

THE BOKKEVELO ANU WITTEIERG SERIES OF THE 

CAPE SYSTEM. 
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FIGURE 28 

THE RELATIONSHIP BETWEEN THE BORON AND 

NON-OIAOENETIC IRON CONTENTS OF SEDIMENTS 

FROM THE SOMKELE 80R£HOLE, UTU8ATUBA, 

NORTHERN ZULULANO. 
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FICURE 29 

FREQUENCY DISTR!8UT!ON DIAGRAM OF 

BA BlUM IN SOUTHERN AFRICAN ARGILLACEOUS 

ROCI<S. 
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fiGURE 3Q 

THE K • 81 RELATIONSHIP IN SEDIMENTS 

FROM THE fiG TREE SERIES Of THE 

SWAZILAND SYSTEM AND TMI BOKKEYELO 

SERIES OF TH£ CAPE SYSTEM. 
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FIGURE 31 

THE RELATIONSHIP BETWEEN ~/BA AND LOSS ON 

IGNITION FOR COAL MEASURE SEDIMENTS FROM 

THE NORTHERN ECCA FACIES OF THE KARROO 

SYSTEM. 
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FIGYB£ 32 

FREQUENCY OISTBIBUTION DIAGRAM OF SR IN 

SOUTHERN AFRICAN ARGILLACEOUS ROC~S. 
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EIGUBE 33. 

WOR~INQ CURVE USED FOR THE OPTICAL 

SPECTROGRAPHIC D£TEBMINATION OF Ca. 
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fltjUBE H 

WORKING CURVE USED FOR THE OPTtCAL 

SPECTROGB~PHIC DETERMtNATION Of L1 • 

• 
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