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APPENDIX 1

JABLE jac SAMPLE LOCALITIES, HAND SPECIMEN DESCRIPTIONS, anp X-RAY DIFFRACTION DATA.
KEY
CH - CHLORITE
A - ILLITE
K - KAOLINITE
M - MONTMORILLGN:TE
Py - PYrRiTE
Go - GOETHITE
He - HEMATITE
Mt - MAGNETITE
% - PRESENT IN MODERATE AMOUNT
TR - PRESENT IN TRACE AMOUNT

SAMPLES ARE ARRANGED IN ORDER OF DECREASING GEOLOGICAL AGE.



SWAZILAND SYSTEM

FIG TREE SERIES

SaAMPLE LoGALITY CoLLECTOR REMARK S CLAYS FELDSPARS CARBONATES OThE
E 5 Y v - THERS
NO . DoMINANT |SuBORDINATE |PLAGIOCLASE]K-FELDSPAR}I CALCITE|DOLOMITE {SIDERITE
Fe 1. MaiN Roap FROM HAVELOCK| PROF.J. DE DARK GREEN, WELL CH K{TRr) TR
To BARBERTON, ABOUT 2 VILLIERS LAMINATED SHALE,
MILES SOUTH WEST OF PRECAMBRI AN REMARKABLY WELL
EMLEMBE TRIG. BEACON., RESEARCH UNIT| PRESERVED.
FArRM JoSEF's DacL. Uu.c.T.
Fe 2. As For Fo |. As For FGc |. | BROWN FERRUGINOUS CH - GO
LENSES EXTRACTED
MANUALLY FROM Fg |
Fec 8. VIicINITY OF NGWENYA GEoLOGICAL FERRUGINOUS SHALE - - HE
|RON DEPogtT. 31 " SURVEY OF FROM BOREHOLE CORH
OI3'E, 26 12'S. SWAZ ILAND
Fe 9. Fic TREE SERIES TO WEST}As FOorR Fc 8. [WEATHERED SHALE - - HE
OFOPIGGS PEAK o
31° 12-1/3'E, 25
58-1/3'S.
Fe 10. { ViciNIiTY oF NGWENYA As For Fc 8. | FERRUGINOUS SHALE - - MT
|R8N DEPOSITO HE
310 02'E, 26 12%'S.
Fec I1. | As For Fe 10 As For Fc 8. JFERRUGINOUS SHALE - - MT
HE
Fe 12. |} TAKEN IN ROAD CUTTING Dr.H.ALLsorPP |DARK GREY WELL CH-1 K(TR)
BETWEEN SHEBA AND FAIR-|BERNARD PRICE|]LAMINATED SHALE
VIEw GoLb MiNES. INSTITUTE,
ULUNDI SYNCLINE. JOHANNESBURG
Fe 13.] As For Fc 12 As For Fo 12 JDARK GREY WELL CH- | K *
LAMINATED SHALE
Fe 4.} As For Fg 12 As For Fc 12]DARK GREY WELL CH-1 K(Tr) * Tr TR
LAMINTED SHALE
Fe (5.1 As For Fgc 12 As For Fe 12 JGREY-GREEN POORLY CH- 1 K(Tr) * TR Tr
LAMINATED {GRAY=
WACKE)




SAMPLE ‘ ) CLAYS FELDSPARS CARBONATES
o LocaLITYy COLLEGCTOR REMARKS —— OTHER
NO . DOMINANT |SUBORDINATE| PLAGIOCLASE} K-FELDSPARJCALCITEIDOLOMITE |SIDERITE

Fc 16 | New WaTER AFFairs DeEpT. |As Por Fo 12 ] DARK GREY WELL CH-1} *

CANAL ON FARM LOUIEVILLE LAMINATED SHALE
467 oW EAST SiIDE OF
Louw's CREEK
Fe 17 |As For Fo 16 As For Fg 12 | DARK GREY WELL [ Cu{Tr)
LAMINATED SHALE
SF 2 CoLLECTED FROM A cuTTiNzs]DR.H.ALLsopp | FRESH, MEDIUM TO FINE CH 1{Tr) *
ON THE MOUNTAIN ROAD BERNARD PRiCE|] GRAINED GRAYWACKE.
WEST OF THE SHEBA MiNE, INSTITUTE,
AT A POINT SLIGHTLY EAST| JOHANNESBURG
OF THE 5/9 MILESTONE,
NORTHERN LIMB OF ULUNDI
SYNCLINE.
SF 3 As For SF 2 As For SF 2 FRESH GREY GRAYWACKE. CH=| - * TR
COMPOSED OF ABOUT
EQUAL 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-| - TR TR
LAMINATED SHALE
SF4B As For SF 2 As For SF 2 FRESH, GREY, MEDIUM Cu-1 - * TR
TO FINE GRAINED GRAY-—
WACKE .
SF 5 As For SF 2 As For SF 2 DARK GREY, FINELY Ch-1 K{Tr) * TR
LAMINATED SHALE.
SF 6 As For SF 2 As For SF 2 DArRk GREY, FINELY CH [ * -
LAMINATED SHALE.
SH 2 BoreHOLE corReE ZK 40, As For SF 2 EXTREMELY FINE Ch-| * * TR
WHICH PENETRATES THE GRAINED, GREY SHALE
CORE OF THE ZWARTKOPPI!E
ANTICLINE CLOSE TO THE
SHEBA MINE-~
| 1 1




SaMPLE LochaLlTy Col LECTOR REMARKS CLAYS FELDSPARS CARBONATES 0 .
No . VT ‘ - i DominanNT |SuBoRDINATE |PLaciocLASE|{ K-FELDSPAR|JCALCITEYDOLOMITE}SIDER TE THERS
SH 3 As For SH 2 As For SF 2 FRESH GREY, FINELY CH—-| *
{_AMINATED SHALE
SH 6 As For SH 2 As For SF 2 FRESH GREY, FINELY CH 1{Tr) TR
LAMINATED SHALE
SH 7 As For SH 2 As For SF 2 MEDIUM GRAINED GRAY~- CH 1{TR) * TR
WACKE
Fe As rFor SF 2 As For SF 2 COMPOSITE SHALE, NOT CH ! * TR
COMP . TO BE CONFUSED WITH
ALLsopr ET AL [1968)
saMPLE No. C WHiCH 158
A COMPOSITE Fic¢ TrREE
GREYWACKE FROM THE
New ConNsoOrRT MiNE.
PONGOLA SYSTEM
MOZAAN SERIES
Mz | MOgIHOEK—KABugA ArREA. SWAZ i LAND FERRUGINOUS SHALE TOP Tr MT
31" 27%'E, 26° 53-2/3'| GeoLosicaL OF FIRST SHALE BAND. HE
S. SoCIETY
Mz 2 As For Mzl As For Mz | As For Mz 1, BUT LESS MT
FERRUGINOUS HE
Mz 3 MOSIHOEK-KABUTA AREA . As For Mz | MAUVE WEATHERING 1{Tr) GO
317 27'E, 26 56'S. SHALE, THIRD SHALE
BAND
Mz 4 MongOEK—KABusA AREA. As For Mz | MAUVE SHALE, SEVENTH
31° 26%'E, 26 57'S. SHALE BAND. TR HE
Mz 5 As For Mz 4 As For Mz | PALE SHALE, SEVENTH 1{Tr) TR
SHALE BAND. K{Tr)
Mz 6 Moz aaN OUTLI%R WEST oF} As For Mz | YELLOW WEATHERING TR GO
MuLosHENT 3 8%'E, SHALE HE
27 12'S.
Mz 7 | As For Mz 6 As For Mz | SLIGHTLY FERRUGINOUS I MT




SAMP! E LocaL T CoiLccTon REMARKS CLAYS FELDSPARS CARBONATE OTHE e
> v LLEC HER
No . - DomiNANT| SuUBORDINATE |PLAGIOCLASE| K~FELDSPAR CatciTE]JDOLOMITE [SIDERITE
KHE IS SYSTEM
Kir i SAMPLE TAKEN BELOW BASE|R. DANCHIN RATHER ALTERED ROCK | M(Tr) TR TR HE
OF THE KuiBIS SERIES IN
THE FisH RiveEr CANYON,
FROM STRATA DIiPPING AT
AN ANGLE OF 50  com-
PARED TO THE HORIZONTAL
OVERLYING NAMA SEDI=-
MENTS.,
WITWATERSRAND SYSTEM
COVERNMENT REEF SERIES
Jrp 10 |Ancro AMERIcCAN CorRPORA-|DrR. E.ANTROBUS,\FINELY BANDED GREY=- ChH [ *
TioN BoresoLE JYB,NEAR JANGLC AMERIGAN |GREEN SHALE WITH
KLERKSDORP, VILJOENS- Corp. OCCASIONAL VIS!BLE
KROON DISTRICT, FARM QUARTZ
JERSEY 145. 930!-9303"
Jr 9 As For JP 10, 9229- " ]As ForR Jr 10 DARK GREY-GREEN, CH ! * MT
9331! FINELY BANDED SHALE,
SHOWS CROSS BEDDING
AND A LITTLE VISIBLE
PYRITE
Jr 8 As For Jpr 10, As For Jpr 10 LiGHT COLOURED SHALE, CH ! * PY
7972-7974° CONSIDERABLE SMALL
SCALE CROSS BEDDING,
VARIATIONS IN GRAIN
SIZE OVER DISTANCES
OF A FEW INCHES
Je 7 As For Jrp 10 As For Jrp 10 LiGHT COLOURED, FINE CH=1 *
T701=-7699" GRAINED SHALE, WITH
OCCASIONAL QUARTZ
RICH LENSES
Jp 6 As For Jr 10 As For Jrp 10 LIGHT COLOURED, FINE- CH=1 *
T410-7414" LY BANDED, GREY=-GREEN
CORE. FAIRLY COARSE
GRAINED IN PARTS,




SAMPLE LocALITY CoLLECTOR REMARKS CLAYS FELDSPARS CARBONATE OTHERS
No. ~ N ‘ DOMINANT [SuBORDINATE| PLAciocLASE |K-FELDSPAR]| CALCITE DoLomMiITE|SIDERITE
JEPPESTOWN SERIES
Jp 5 |As For Jrp 10 6801-6803' As For Jrp 10 DarRK, FINELY BANDED, CH MT
FINE GRAINED SHALE
JP 4 JAs For JP 10 5550-5552'| As For Jp 10 | FINELY BANDED CORE, CH H{Tr) *
L!IGHT BANDS PREDOMIN=-
ATE, VISIBLE QUARTZ
Jp 3 |As For Jrp 10 5450-5452' As For Jprp 10 FINELY BANDED CORE, 1{Tr) TR
LIGHT GREY=-GREEN Cu(Tr)
BANDS PREDOMINATE
Jp 2 JAs For Jr 10 4200-4202'| As For Jrp |0 FINELY BANDED LIGHT CH 1 {Tr) *
GREY-GREEN CORE.
QUARTZ RICH.
Jp | |As For Jr 10 4000-4002'f As For JpP 10 FINELY BANDED LIiGHT CH 1{Tr) X
GREY-GREEN CORE.
QUARTZ RICH.
SINCLAIR FORMATION
KUNYAS SERIES
KuN | |TAKEN ON THE ROAD FROM | R.DaNcHIN aAND| A wHITE, BEDDED, ! M(Tr) TR
HELMERINGHAUSEN TO V. vON BRUNN INDURATED SHALE, THE
GAMOCHAS HOUSE, ABOUT PRECAMBR I AN SHALE BAND IS UNDER-
MIDWAY FROM RESEARCH UN#TJ LAIN BY ARKOSE AND
HELMERINGHAUSEN. u.c.T. CONGLOMERATE.,
Kun 2|As For Kun |, 10 FeEetr |As For Kun | As For KuN | I M({TRr) *
HIGHER IN SUCCESSION
KuN 31SAMPLE TAKEN ON FARM As For Kun | A DARK, FINELY ! M{Tr) TR
LOVEDALE, ON THE ROAD LAYERED, INDURATED
FROM HELMERINGHAUSEN TO SEDIMENT, SAMPLED
SINCLAIR AND WALVIS Bay FROM A BAND ABOUT
THIRTY FEET THIGK
Kun 44 As For Kun 3 As For Kun | A DARK SHALE W!TH I M(Tr) TR TR
WHITE LAMINATIONS
Kun 48 As For Kun 3 As For Kun | ! As For Kun 4a TR TR




SAMPLE CLAYS FELDSPARS CARBONATES
No. LocALITY CoLLecToR REMARKS DomINANT! SuBorDINATE|PLAGIocLASEl K-FELosPAR] CAaLciTE [DotomiTE] SipERI TE OTHERS
DAMARA  SYSTEM
DM | | SAMPLE TAKEN NEAR Darpa-H.W.FEsQ. PHYLLITIC SHALE [-CHx M{Tr) * TR
B:S ON THE WiNDHOEK DerT. OF
ROAD, OVERLYING N0ssIB ] GEOCHEMISTRY
(KimTsas) QUARTZITES. u.c.T.
S:!TUATED ON THE SOUTH=-
EAST FRINGE OF THE
DAMARA SYNCLIiNE.
MALME SBURY FORMATION
Mv 2 |Main RoOAD NORTH oF Van JA.J.ERLANK SLIGHTLY METAMORPHOSED | CH-M(TR) *
RHYN'S DORP, IN THE DeEpPT. OF GREYISH ARENITE, WITH
VICIN!TY OF THE GNEISS ]JGEOCHEMISTRY POORLY DEVELOPED
CONTACT AT THE SouT u.c.T. LAMINATIONS.
RIVER
MM 3 {CioLLt's QUARRY NEAR A,T.LLoYD AND] THE SAMPLE WAS TAKEN ]
NEW NATIONAL ROAD FROM JA,J., ERLANK FROM VERY NEAR A
CaPE TOwWN TO MALMESBURY ) MINERALIZED ZONE
CHARACTERIZED BY ABUN-
DANT CHALCOPYRITE AND
CALCITE. THE SAMPLE
TAKEN HOWEVER, A MEDIUM
GREY SHALE, APPEARS I[N
HAND SPECIMEN TO BE
COMPLETELY UNAFFECTED
BY THE NEARBY MINERAL-
IZATION
MM 4 jAs For MM 3 As For Mm 3 A SAMPLE OF THE MORE I M{TR) *
ARENACEOUS MALMESBURY
SEDIMENT
MM 5 |A QuarrY NEAR BELLvVILLE|AS FOR Mm 3 A SAMPLE OF MORE M(Tr) *
ON TOP OF A HILL ON THE ARC!LLACEOUS
NATronaL (N2) RoAD FRoOM MALMESBURY
Care TownN T0 PaaArL SEDIMET,
MM 6 |As For Mm b As FOrR Mm 3 MEciuM grREY MaLMES- i M(Tr) *

BURY AREN!TE

K({Tr)




SAMPLE CLAYS FELDSPARS CARBONATES
LocALITY COoLLECTOR REMARKS OTHERS
No. QomINANT! SuBoRDINATEl PLagiocrLasel K-FeiLpsear! CaLcITEIDOLOMITEIS| DERITE
MM 7 [TaBLE VieEw QUARRY, R. DANCHIN DARK GREY INDURATED ! K-M{Tr)
55 MILES PAST MiLNER- ARGILLACEQUS SHALE,
TON ON THE MALMESBURY EXTREMELY FRESH
ROAD SAMPLE
CANGO FORMAT |ON
Cé | |FROM A CUTTING NEAR A.T. LrLovp A LIGHT GREY, FINELY [ CH TR
THE ENTRANCE TO THE LAMINATED, MICACEOUS
Canco Caves, 35 Fr. SHALE
TOWARDS THE CAVES
FROM CONSPICUOUS
FAULT LINE
Cec 2 |FrRoM A ROAD CUTTING A.T. LLovp A GREY!SH-WHITE, WELL I
2 MILE BELOW THE CAVES LAMINATED, HIGHLY
ON THE OUDTSHOORN ROAD MICACEOUS SAMPLE
Ce 3 [Six MILES 0UTSIDE A.J., ERLANK FINE GRAINED, DARK ! CH TR
CALITZDORP ON THE GREY, WELL LAMINATED
LaDISMI TH=CAL I TZDORP SHALE
ROAD. Huts RIVER Pass
Cec 4 |As For Co | A.J. ERLANK L1GHT GREY, FINELY ! CH
LAMINATED, MICACEOUS
SHALE
NAMA SYSTEM
KUIBIS SERIES
Ku i BEDDED sHALE, 900! R. DANCHIN RED, HORIZONTALLY l M{Tr) *
FROM THE TOP OF THE DISPOSED SHALE WITH
Fisn River Canvon, WELL DEVELOPED
TAKEN FROM A TWO FOOT LAMINATIONS
BAND OVER AND UNDERLAIN
BY COARSER MEMBERS
Kui THE SAMPLE WAS TAKEN R. DANCHIN A THiN BAND OF ! M(TRr) TR

4.5 MILES FROM THE

FisH River CANYQW ON
THE ROAD CONNECTING
THE CANYON WITH THE

NaTioNAL WiNDHOEK RD.

EXTREMELY WELL
LAMINATED WH!TE SHALE,
COULD ALSO POSS|BLY BE
FROM THE SCHWARZKALK.




SAMPLE CLAYS FELDSPARS CARBONATES
LocALiTyY COLLECTOR REMARKS OTHERS

No. DoMiINANT ]| SuBORDINATElPLAGIOCLASEJK-FELDSPAR|CALCITE]DoLOMITE{SIDERITE
Kut 3 | SaMPLE TAKEN 200! R. DAKCH!IHN YELLOWISH=WHITE SOME- M(TR) >

BELOW SCHWARZKALK L IME~ WHAT SILTY SAMPLE,

STONE IN THE FisH RIVER VERY WELL I[MDURATED

CANYON FROM A 2 FOOT AND PROBABLY MORE

BAND INTERCALATED Wi TH METAMORPHOSED THAN

WEATHERED KUIBIS ARKOSH Kutr 2.
Kui 4 [Fisn River CanyoN AREA |G. GERMS, LiGHT COLOURED, M{TRr)

EXACT LOCALITY UNKNOWN |PRECAMBRIAN FISSILE SHALE

REsearck UNIT
uUcT.
SCHWARZRAND SERIES

ScHR || SAMPLE TAKEN 4 MILES R. DANCHIN A GREEN NON—LAMINATED |-CH * *

FROM MALTAHOHE ON THE SILTY ROCK

ROAD TO HELMERINGHAU-

SEN, JUST BELOW THE

BASE OF THE Fi1SH RIVER

SERIES
ScHR 2| SAMPLE TAKEN !4 MiLES |As FOR ScHR | A WELL-BEDDED, FLAKY {-CH=-M *

FROM KONKIEP ON THE GREEN ROCK, WHICH HAS

SEEHEIM ROAD, ON THE BEEN FAIRLY EXTENSIVE-

FARM AFTER FARM SiMpLON LY WEATHERED
ScHr 3| Fisn River CaNnyon G.J. GERMS LIGHT COLOURED, FINELY| CH

AREA. ExacT LocCALITY BEDDED SHALE

UNKNOWN
ScHR 4}As For SCHR. 3 As For ScHrR 3 As FOR SCHR 3 CH

FI1SH RIVER SERIES

FR I LUDERITZ-SEEHEIM MAIN |H.W. FEsgq RED, SILTY SHALE INTER- 1{Tr)

ROAD, ON FarmMm CHAuUB, BEDDED W!TH FLAGSTONES

IO MILES FROM SEEHEIM AND OVERLAIN BY FISH

RIVER QUARTZITES

FrR 2 SAMPLE TAKEN 28 MiLES [R. DANCHIN & BASAL, REDDISH COLOUR- M-K(Tr) * * TR He (TRr)

FROM MARIENTAL ON THE
MALTAHOHE ROAD, AT A
POINT WHERE TWO
PROMINENT KOPPIES STAND
ON THE SIDE OF THE ROAC

H. FEsgq

ED FisH RIVER MUDSTONE.
POORLY LAMINATED, AND
OCCURS FIMELY INTER=-
BEDDED WITH A DIRTY RED
SANDSTONE.




SAMPLE CLAYS FELDSPARS CARBONATES
. LocALITY COLLECTOR REMARKS = OTHERS
NG OMINANT] SuBORDINATE |PLAGIOCILASEIK-FEL OSPARICALCITEIDOLOMITEISIDERITE
FrR 3 |SAMPLE TAKEN IN THE RIVERl As ForR FR 2| EXTREMELY HARD MASSI|V{ ! M(Tr) * * TR He(Tr)
BED ADJACENT TO THE TURW ROCK OCCURRING INTER- K(TRr)
OFF TO THE FARM VotceTs~- BEDDEL WITH COARSER
GRUND FROM THE MAIN MEMBERS WHITH SHOW
MARIENTAL-MALTAKOHE RD. WEL'. DEVELOPED GCROSS
BEDDING
FrR 4 |[SamprE TAkEN 60.4 MILES As For FR 2| THE SAMPLE WAS TAKEHW M(TRr) * TR
FROM MARIENTAL ON THE FROM A ONE FOOT THICK
MAL . TAHOHE ROAD, IN A ROAD ARGILLACEOUS BAND,
CUTTING NEXT TO A RIVER FROM A WELL EXPOSED
BED HOR!ZONTALLY DISPOSED
SANDSTONE SEQUENCE
WHICH SHOWS CROSS
BEDDING
FrR 5 |SampLE TAKEN 37 MILES As For Fr A MODERATELY WELL [ M(TR) * TR * HE
FROM KONKIEP ON THE LAMINATED SHALE WITH,
SEEHEIM ROAD A BROWNI|SH RED COLOUR
FR 6 |As FOR FR 5, & MILE As For Fr VERY SIMiLAR N ! M{Tr) * * TR
FURTHER FROM SEEHEIM APPEARANCE TO FR 5, K(Tr)
BUT PROBABLY MORE
WEATHERED
FrR 7 |SAMPLE TAKEN IN A DEEP As For FR A GREYISH RED; FINELY I M(Tr) * * GO
ROAD CUT 7 MILES FROM LAMINATED ROCK K(TRr)
SEEHEIM IN ONE OF THE
TRIBUTARIES OF THE FisH
RivER
FR 8 |As FOR FR 7, & MILE As For FR WELL LAMINATED INDURA- I M(Tr) * * *
NEARER TO SEEHEIM TED SHALE WITH A RED- K(Tr)
DI SH PURPLE COLOUR
FrR 9 |SAMPLE TAKEN JUST ON As ForR FRrR MAsSSIVE SILTY ROCK |-K-M * *
SEEHEIM SI1DE OF THE FI1SH WITH MINOR SHALEY
RIVER BRIDGE INTERCALATIONS
AEc 8 |BoreHOLE No.l, ARTNELL SWA GeoLoci-| FinNE GRAINED, REDDISH Cr=t K(Tr) * * *
ExpLoraTIiON CO., ON THE CAL SURVEY BROWN MICACEOQOUS SHALE
FARM VREDA 281[, GiIBEON
DitsTrRICT 393I"




SaMPLE , CLAYS FELDSPARS CARBONATES
LOCALITY COLLECTOR REMARKS " OTHERS
No . DOoMINANT JSUBORDINATEPLAGIOCLASE|K~-FELDSPAR|CALCITE |DOLOMITEISIDERITE
AEc 9 |As ror AEc 8 4209 As For AEcC FItNE, INDURATED, RED- I CH * * *
DISH GREY, MICACEOUS
SHALE
AEc I0]As For AEc 8 4253 As For AEcC As For AEcC 9 | CH * * *
AEc 1i1]As For AEc 8 4324! As For AEC As For AEc 9 i-CH * Tr *
AEc 12)JAs For AEc 8 4422° As For AEC As For AEc 9 {-CH * * Tr
CAPE SYSTEM
BOKKEVELD SERIJES
Bk ! WESTERN BANK OF THE A.T. LLovypD MaSStVE DARK GREY 1-CH *
GamMkAa RIVER, IN CLOSE SHALE
PROXIMITY TO THE TABLE
MouNTAIN SANDSTOME Bok-
KEVELD CONTACT. SECOND
SHALE HORIZON IN FIRST
SHALE BAND.,
Bk 2 As ForR Bk I, THIRD sHALE}AsS FOrR Bk MEDIUM-DARK GREY CH [ * TR
HORIZON IN FIRST SHALE LAMINATED SHALE
BANMD.
Bk 3 As For Bk !, SEVENTH As For Bk MASSIVE MUDSTONE, |~CH *
SHALE HORIZON IN FIRST MED!UM TO DARK GREY
SHALE BAND.
Bk 4a |As For Bk |, sHALE HORI-}As FOR Bk MEDIUM GREY ROCK, CH-1 M{ Tr) * TR
ZoN 10 FEET BELOW SECOND SLIGHTLY LAMINATED
SANDSTONE IN SECOND SHALE
BAND.
Bk 48 JAs For Bk 4A, six FEET As For Bk WELL LAMINATED INHOMO- ! K{Tr)
HIGHER IN THE SUCCESSION GENEOUS BROWN TO GREY I SH M{TR)
WHITE SHALE
Bk 5 NEAR THE CONFLUENCE OF As For Bk A LIGHT GREENISH-GREY H{Tr) .
THE DwYka AND GAMKA SLIGHTLY LAMINATED K(Tr)
RIVERS, BETWEEN THE ROCK M{Tr)
RIVERS, SAMPLE TAKEN
FROM 4TH SHALE BAND TEN

FEET ABOVE THE 3rRD SANDST

ONE .




SAMPLE . - CLAYS FELDSPARS CARBONATES
LoCALITY CoLLECTOR REMARKS OTHERS
NO. DoMiINANT [SUBORDINATE|{ PLAGIOCLASE] K—FELDSPAR| CALCITE|DOLOMITE| SIiDERITE
Bk 6AlAs For Bk 5, FROM 4TH SHALE|AS FOR Bk A WHITiSHR=-GREY WELL I Ch(Tr) *
BAND JUST BELOW THE 4TH LAMINATED SHALE M{TR)
SAND3TONE BAND
Bk 68| As For Bx 6a, 2 FEET MIGHER|As FOR Bx A MEDIUM GREY, FAIRLY i-CH M{TR) *
i{N THE SUCCESSION MASSIVE MUDSTONE
Bk 7 |A QuARRY ON THE RIGHT HAND }As FOrR Bk A LIGHT GREY MIGACEOUS [~CH *
SIDE OF THE ROAD BETWEEN SHALE
PRINCE ALBERT AND THE SwWARTH
BERG PASS, ABOUT |4 MILES
ouT3IDE PRINCE ALBERT; FROM
THE FIFTH SHALE BAND AND
YERY NEAR TO THE BOKKEVELD-
Wi TTEBERG CONTACT.
Bk 8 |FROM A ROAD QUARRY JUST BE-{AS FOR Bk A MEDIUM GREEN!SH GREY ! CH-M * Py
FORE THE ENTRANCE TO THE SAMPLE WITH % INCH
SWARTBERG PASS, FROM THE LAMINATIONS
SECOND SHALE HORIZON, ONE
HUNDRED FEET ABOVE THE
FIRST SANDSTONE.
Bk 9 |As For Bk 8, [2 FEET As FoOR Bk A WHITE, SLIGHTLY ! * TR TR
MIGHER IN THE SUCCESSION WEATHERED SHALE
Bk [O]JTAKEN IN NEW ROAD CUTTING As ForR BK A MEDIUM GREY, SLIGHTLY CH-| *
IN THE GAMKA POORT, ON THE LAMINATED SHALE, SOME
SOUTH WESTERN SIDE OF THE LAMINATIONS CREAMY=PINK
OPENING, FIRST SHALE BAND IN COLOUR
JUST BELOW FIRST SANDSTONE
BAND.
Bk II|As For Bk 10, NEAR THE As For Bk A SILTY ROCK CONSISTING Ch -1 *
MIDDLE OF SECOND SHALE OF INTERBEDDED LIGHT
BAND GREY AND LIGHT BROWN '
LAMINATIONS
Bk 12]As For Bx 10, JusT BELOW As For Bk A FINE GRAINED, WHITE | CH *

Bk Il IN THE SUCCESS!1ON

SHALE WIJTH WELL DEVE-
LOPED LAMINATIONS




SAMPLE L 0CALITY CoLLECTOR REMARKS CLAYS FELDSPARS CARBONATES OTHERS
No. OMINANT |SUBORDINATEl PLAagiociLASE| K-FELDSPAR| CALCITE|DOLOMITE] SIDERITE
Bk !3|As For Bk 10, FrRoM 10 FEET As FOR Bk | |[LtGHT BROWMN MASSIVE [-CH *
BELOw Bk 12 SHALE, CONTAINING
SEVERAL WELL PRESERV-
ED LAMELL I BRANCHS
Bk 4}As For Bk 10, From [0 FeEeT| As For Bk | [VERY LI&EHT GREY, M-CH(TRr)
Berow Bk 3 MASSIVE SHALE WITH
LAMELL | BRANCHS
Bk I6|FroM A ROAD cUT AT THE TOP| As FOrR Bk | A MEDIUM TO LIGHT GREY] [-CH M{TRr)
OF A HILL 15 MILES FROM SHALE W!TH FINE BAND-
LADISMITH ON THE GAMKA ING VISiBLE ON FRESH
PoorT - LADISMITH ROAD. SURFACES
Bk |7|{FROM A ROAD CUT ONE MILE As ForR Bk | |PINKISH-GREY, MICA- [-CH TR
SOUTH OF Bk 16. CEOUS SHALE, WITH
EXTREMELY WELL DEVELOPED
LAMINATIONS
Bk 18|Gvpo Pass, NQrTH oF CERES | R. DANCHIN [GREENISH, POORLY [-CH M{Tr) TR TR
33° I57E, I9o 21'S., FiIrsT | FrROM DR. G. |LAMINATED, BRACHIOPOD
BOKKEVELD SHALE BAND. HArRT, BERNARDBEARING SHALE.
PrRICE TRILOBITES PRESENT.
INSTITUTE,
JOHANNESBURG {
SAMPLES ORI-
GINATE FROM
STANDARD
Vacuum O1L Co.
Bk I9|As FOrR Bk I8, HIGHER 1IN As For Bk 18 |DARK GREYISH BLACK [~CH M TR TR
FIRST SHALE BAND NON=LAMINATED MUDSTONE
COMPARATIVELY UNWEATH=-
ERED, TRILOBITES
PRESENT
Bk 20{As For Bk 19, HIGHER IN As For Bk I8 |DARK, GREEN|SH-GREY |-CH 'M(TR)
JIFIRST SHALE BAND NON-LAMINATED MUDSTONE
COMPARATIVELY
UNWEATHERED. TRILOBITES
PRESENT




SAMPLE LoCAL I TY c REMARKS CLAYS FELDSPARS CARBONATES 0
R THERS
No. OLLECTO DomMINANT I SUBORDINATE] PLAaGgiocLASEIK-FELDSPAR|CALCITE|DOLOMITE|SIDERITE
Bk 21l As For Bk 20, HIGHER IN As For Bk 18] DARK GREY, NON=LAMIN=| {-CH M{ Tr) TR TR
FIRST SHALE BAND ATED MUDSTONE,
COMPARATIVELY FRESH.
Bk 22{ As ForR Bk 21, HIGHER IN As For Bk 18| DARK GREY MODERATELY [-CH TR
FIRST SHALE BAND LAMINATED ROCK, QUITE
FRESH AND TAKEN 1IN
THE YICINI!ITY OF WELL
DEVELOPED CALCAREOUS
NODULES
Bk 23/ As FOrR Bk 22, HIGHER IN As For Bk 18] LIGHT CREAM COLOURED ! M-CH TR
FIRST SHALE BAND ROCK
Bk 24jAs For Bk 23, HIGHER IN As For Bk I8] LiGHT BROWNISH YELLOW i CH-M
FIRSET SHALE BAND SHALE, QUITE WEATHERED
Brk 25| SEcCoND SHALE BAnND, GYDO As For Bk 18] DIRTY GREY SILTSTONE [-CH TR
PAss TRAVERSE WITH A FEW CLAYEY
INTERCALCATED LAMINA=—
TIoNs. OccAasIONAL
TRILOBITES IN THE
VICINITY
Bk 26|As FOR Bk 25, HIGHER IN As For Bx I8 | L1IGHT GREYISH-GREEN [-CH M{TR) TR
SECOND SHALE BAND ROCK WITH MODERATELY
WELL DEVELOPED LAMIN=
ATIONS. QUITE WEATHERED
Bk 27|As For Bk 26, HIGHER 1IN As I1n Bk 18 WEATHERED YELLOWI SH— [-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, HIGHER IN As For Bk {8 } WEATHERED CREAM=GREY ! CH=-M TR
1 SECOND SHALE BAND SHALE
| :
i{Bk 30 {As For Bk 18, THIRD sHALE}As FOrR Bk I8 | LI1GHT GREEN,POORLY [ M-CH
! BAND LAMINATED CLAYSTONE. |




SAMPLE CLAYS FELDSPARS CARBONATE
) LOCALITY COLLECTOR REMARKS S OTHERS
No . DoMINANT |SuBORDINATE|PLAGIOCLASE| K=FELDSPAR]CALCITE |DOLOMITE]|SIDERITE
Bk 34 |As For Bk 18, FIFTH SHALE |As For Bk [8|LiGHT BROWN}SH GREEN I M-CH(TR) *
BAND SILTY ROCK
Bx302 |SAMPLE TAKEN ABOUT 25 Dr. D.A.M. DARK GREY MASSIVE i M=CH TR
MILES SOUTH—-EAST OF SMiTH, ANGLOJROCK
GRAHAMSTOWN, NEAR AMERICAN
MARTINDALE CORPORATION
Bk3i8 [SAMPLE TAKEN ABOUT 4 As ror Bk302|DARK GREY!SH GREEN ! M-CH *
MILES SOUTH-WEST OF WEATHERED SHALE
PrRiINCE ALBERT
Bk32! |BOKKEVELD OUTCROPS NEAR As For Bk302|DARK GREY MASSi{VE [-CH M TR TR
LADt{SMITH FRESH MUDSTONE
Bk361 |SAMPLE TAKEN tN BOKKEVELD JAs FOrR BK302{VERY DARK BLUE-GREY }-CH M{Tr) TR
EXPOSURES AT PRINCE MASSIVE ROCK, VERY
ALFRED HAMLET FRESH »
Bk373|ABouT 20 MILES EAST OF As For Bk302| PALE BLUE-GREY ] CH * TR
WORCESTER MASSIVE ROCK
Bk389 |BOKKEVELD EXPOSURES SOUTH |As For Bk302| RED-YELLOW=BUFF I-K TR Tr
OF VILLIERSDORP COLOURED SHALE
WITTEBERG SERIES
Ws | |[Taken From A QuARRY 3 MiLE|A.J. LLoYD A VERY FINE GRAINED, I M-CH{Tr) TR
FROM PRINCE ALBERT ON THE MASSIVE REDDISH-GREY
ROAD TO THE SWARTBERG PAsSs SAMPLE
NEAR THE TOP OF- THE UPPER
Wi TTEBERG
WB 2 |FROM THE SAME QUARRY AS As For WB | |A GREENISH=-GREY CH-M{Tr)
We I, 35 FT. LOWER IN THE SLIGHTLY LAMINATED
SUCCESSION SAMPLE
We 3 |FroM A quarrY ABOUT % MILEjAS For W | |A MEDIUM, LIGHT GREY I-CH  M({Tr)

BEYOND THE VOORTREKKER
Parx ReEsT CaAMP, OuUTSIDE
PRINCE ALBERT, FROM THE
Lower WITTEBERG SHALES

SAMPLE, WITH WELL
DEVELOPED LAMINATIONS




SAMPLE CLAYS FELDSPARS CARBONATES
LocALITY COLLECTOR REMARKS OTHERS
No ., DoM I NANT {SUBORDINATE [PraciocLAsE| K~-FELDSPAR| CaLCITE |DOLOMITE |SIDERITE
We A4|{Near THE WiTTEBERG-DOwYyka | As For WB | A RATHER COARSE GRAIN- 1-CH >
CONTACT IN THE FLORIS~ ED NON—F|SSILE SILT=-
KRAAL DAM AREA SOUTH OF STONE
LAINGSBURG.s SAMPLE TAKEN
ABOUT B0 FT. BEFQRE THE
FiRsT TILLITE 33 5'E,
20~ 5b'S.
Ws 5 |[THis SAMPLE WAS COLLECTED|AS FOR WB | A BROWNISH BLACK QUITE M{Tr)
BY THE LATE A.T. LrLovD WELL LAMINATED ROCK
AND NO RECORD WAS KEPT OF
ITS EXACT LOCALITY, BUT
IT tS BELIEVED TO BE THE
SAME As Ws 4.
Ws 6 |As For WB 5 As For WB | A BLACK COLOURED FRESH ] Cuh {Tr) -
WELL LAMINATED SHALE M{TRr)
Ws 7 |As For WB 5 As For WB ! A SILTY ROCK WI{TH THIN ! M(Tr)
DARK BANDS
KARROO SYSTEM
DWYKA SERIES
Dw | |FLORISKRAALDAM AREA, A.T. LLovD A SILTY WELL LAMINATED CH 1{Tr)
souTH OF LAINGSBURG ROCK M{TR)
Dw 4 |SAMPLE TAKEN 42 MILES R. DANCHIN A DARK FINE GRAINED | M{Tr) TR Tr
FROM GRUNAU ON THE MAIN MUDSTONE DEVOID OF
VIOOLSDRIFT ROAD LAMINATIONS
Dw 5 JAs For Dw 4 As For DW 4 A LIGHTER, GREYISH MUD- 1{Tr) TR TR
STONE WITH VERY FINE M{TR)
LAMINATIONS
Cv 86 |BoreHOLE SS I, Farm KLip-|S.A. GEOLOGI-{A DARK GREY MUDSTONE [-K M{Tr) TR TR
DRIFT, SUTHERLAND DISTRICT| CAL SURVEY
SAMPLE TAKEN FROM UPPER
DWYKA SHALES. 4904
LDW3/ SAMPLE TAKEN FROM THE K. PERRY VERY BLACK, WELL ! K(Tr)
WB |wHITE BAND ONE MILE NORTH LAMINATED, CARBON=
OF FLORISKRAALDAM I[N ACEOQOUS SHALE

LAINGSBURG DISTRICT.




Sampi€ LocaLiTy COLLECTOR | REMARKS ! CLATS FELQSPARS Lo REQNATES THERS
No. DoMINANT | SuBorDINATE|PrAGIOCLASE |K-FELDSPAR} CaLCITE] DoLOoMI TE! SIDERITE
LDw/4] As For LDW3/WB As For LDW3/WB|As rFor LDW3/WB ! K{Tr)
Ws
ECCA SERIES
NORTHERN ECCA FACIES
BEc BoreHOLE VB/85/65 BoTHA=] Jo.S .McKINNEY BLAack, CARBONACEOUS K i-M{Tr) TR TR TR
4265 v _Le DisTRICT. UPPER AnclLe AMERICAN|WELL LAMINATED SHALE
Ecch SHALES FROM VIER- CORPORATION
FONTEIN SHALE AND CRINKL
SHALE ZONES.
BEc As For BEcC 4265 McKiNTEY DARK GREY=BLACK SHALE,|] K-1-M * * Py
4266 SLIGHTLY CARBONACEOUS
ANG FINELY LAMINATED
BEc As For BEc 4265 McKinHEY DARK GREY=-BLACK K-M * TR
4267 SLiGHTLLY CARBONACEQUS
SHALE
BEc ps For BEc 4265 MCKINTIEY As For BE¢ 4267 M=K ] TR TR TR
4268
BEcC As For BEc 4265 McK I NWEY As For BEc 4267 M=K H{Tr) TR TR *
4269
BEc As For BEc 4265 McKiNREY As For BEc 4267 M K- 1{Tr) TR TR TR
4270
BEc BorEHOLE VB/79/65 BoThAa=] McKiNNEY GREY I SH BLACK, WELL K 1{Tr) * *
4286| viLLE DisTRiCT, MiDDOLE LAMINATED, CARBONA-
Ecca sSHALE FRoOM Foss CEOUS SHALE
SANDSTONE ZONE
BEc As For BEc 4286 McKINNEY As For BEc 4286 K [=CH(TR) * *
4287
BEc As For BEc 4286 McKiNNEY As For BEc 4286 K I=CH=-M{TR) * *
4288
BEC As For BEc 4286, FROM McKINNEY As For BEc 4286 K1 [-M({Tr) * *
4292| Lazy SHALE ZONE
GB45/ BOREHOLE GB45/64, GLEN=- N.J. REID ARGILLACEOUS SAMPLE K | * TR *
64/! FrLetAN BLock, WAKKER- AnNgLO AMERICANJFROM SUB~-CARBONACEOUS

sTRoOM DisTrRICT, E.
TraNsvaaL., MipbLE Ecca
SHALF. FArRmM BeeLzeBuB
0-89

CORPORATION

YCRINKLY SANDSTONE
ZoNE",




Same , ) Coutt-] CLAYS FELDSPARS CARBONATES
) LocAL T o REMARKS — : OTHERS
NO CT0R DomitianNT) SuBORDINATE] PiaciocL aseE| K=FELDSPAR] CALC I TE|{DOLOMITE|SIDERITE
CBiu/{A. mor No. | 89-122" Rriio CrrBCTALTOUT SHALE 1=K M * * TR
e
JU— - . _
CB4YZ/|As rur No. | 123-135" kit o ARcGEL L A0ECL T aMpLE FRuw (=K MITR) #
64/3 . TUUE oy ALTURMATING T iHe
SRAIN. 5 AL LGARSE SRALDED
TEDIMSHTS Db ROns
BLC O 0
= -/ 5 - .
CBAS/ A vor Noo | 135-190° Rt ARGILLACEGUS TAMPLE FROM f=K M{TRr) * *#
4
G/ 4 SELTY, WELL BEDULEL Z0NC
6B45/|Az rFor No. | 190-496" R o DARK ®ALF, POS.LTLLY META= =K MITr) %
64/5 MORPHGAED 3Y REARBY LSOLERITE
LYK,
GBax/{A: ror Noo | 4%6-7227 Rit ARGIL.ACEOUT “AMPLE FROM A [=K MITw] * *®
64/6 TONL T WHLL BEDULED GREY AN
BROWY File SEDIMENTC
GB45/iAe ron No. | 522-343° Retw CARZOL ACLOUS SHALED FROM K=1 METR] * *
64/7 CROSS BEUDEL ORINKLY LANO= .
STOME TOWNF.
6845/ A5 For No.o | 543-601" Reic CARBOLAUEGUS SHALE FROM ZGONE i-K M{Tr) * Tr P
64/8 CONTA/iInNG FRITZ COAL SEAM
AT TS BASE
GB45/ Ac For No. | 601-658" ReEI1D CGREY FINE=MUOE{UM GRAINED =K MITR) * %
64/9 SILTY ROCK} WITH BROWW KNIFE
EDGE BEDDINGS
GB45/ As For No. | €£58-678F REID CARBOIACEOUS SHALE FROM =K M{TR; *
64/!0 CROSS3 BEDDED SANDSTONE ZOWE
6B45/ |As For No. | 678-779° REtou CARBONACEOUS SHALE WITH =K M{TRr) * * TR
64/!! MINOR COAL PARTINGS
6B45/|As For No. i 779-835" RE1D CARBONACEOUS SHALE FROM MAIN [-K M{Tr) TR *
64/]2 CoAL ZONE, WHICH INCLUDES
ALFrRED, Gus aND DunDAs CoaL
SEAMS
GB45/ As For No. | 835-875' RE! D SUBCARBONACEOUS, MICACEOUS ! M{ Tr) *
64/13 SHALE K(Tr)



SAMPLE CovLLE~ CLAYS FELDSPARS CARBONATES
iy LOCALITY REMARKS OTHERS
NGO . CTOR DoMINANT | SuBORDINATE |[PLaGcliocLASE| K-FELDSPAR|CALCITE |DoLoMI TE|SIDERITE

GB47/ BorEHOLE GB 47/64 GLENFILL!AN] ReEiD|GREY WELL BEDDED SHALE, K= 1 M(TRr) *

64/! BLock, WAKKERSTROOM DisTRicCT, POSSiBLY METAMORPHOSED BY
E.TrRansvAaAL. PrOSPECT FARM DOLERITE DYKE IN THIS ZONE
361-1.T. 41-375"

GB47/ Az For No. | 375-410' REtD|FINE GRAINED, WELL-BEDDED K-M{Tr) * *
64/2 BROWN MICACEOUS SILTSTONE

6B47/|As For No. | 410-425" REiD|CARBONACEOUS S3HALE FROM K-1 M(Tr) * * TR
64/3 THE BASE OF A ZONE OF WELL

BEDDED "CRINKLY"Y GREY
SANDSTONE

GB47/ As For No. | 425-466" Reip|FINE GRAINED BROWN WELL |-K M(TRr) * % TR
64/4 BEDDED, SILTSTONE

GB47/ As For No. | 466-487" REiDJCARBONACEOUS SHALE FROM K-1 M{Tr) * * TR
64/5 ZONE OF BROWN AND GREY,

CR0OSS BEDDED SANDSTONE
CONTAiNIKG GARNETS.

GB47/ As For No. | 487-530" RE:iD}|ARGILLACEOUS MEMBER FROM K-1 M(Tr) # # TR

64/6 A ZONE OF WHITE TO BROWN,
MICACEOUS, WELL BEDDED
SANDSTONE & SILTSTONES.

GB47/ As For No. | 530-608" REIDJCARBONACEOUS SHALE FROM K-1 M(TRr) * * TR

64/7 SANDSTONES ZONE CONTAINING
FrRiTz CoAL SEAM

GB47/ As For No. | 608-65T7" REID|{ARGILLACEOUS MEMBER FROM K-1 M(Tr) * * TR
64/8 WELL BEDDED SANDSTONE ZONE

6B47/jAs For No. | 657-752" REID|BLACK SHALE FROM ZONE CON- I-K M(Tr) * *

64/9 TAINING ALFRED, GUS AND
DUNDAS COAL SEAMS

GB47/ As For No. | 752-799! REID|CARBONACEOUS SHALE FROM I-K M(TRr) TR *

64/IO ZONE OF GREY AND BROWN :
MICACEOUS CROSS BEDDED
SANDSTONES

6B47/|As For No. | 799-828' RE1D|CARBONACEOUS SHALE FROM ! K * *

64/I| ZONE OF MEDIUM GRAINED SAND-
STONES AND COKING COAL SEAM




SAMPLE CoLLE- CLAYS FELDSPARS CARBONATES
" LOCALITY ReMARKS THERS
No. CTOR OMINANT |SuBORDINATE|PLAGIOCtASE[K-FELDSPAR|ICALCITE |DOLOMITE|SIDERITE
GB48/ BCREMOLE GB48/65,GLENFELLIAN REip | CARBONACEOUS SHALE FROM 1-K M{TR) % *
65/: Brcck, WAKKERSTROOM, DiSTRICT BASE OF M"cRiNKLY" Sann-
E-TRANSYAAL. PROSPECT FARM STONE ZONE
361-1T. 225-247"
GB48/ As For No. | 247-286" REis | CARBONACEOUS SHALE FROM [-K M(Tr) * * TR
65/2 ZONE OF PREDOMINANTLY
WHITE TO GREY, FAINTLY
MCRINKLY" SANDSTONES
GB48/ As For No. | 286-311" REID | CARBONACEOGUS SHALE FROM A [-K M(Tr) * *
65/3 ZONE OF CROSS-BEDDED
MEDIUM TO COARSE GRAINED
SANDSTONES
GB48/ As For No. | 311-366" RE!D [ARGILLACEOUS SAMPLE FROM K= | M(TR) * *
65/4 WEI.L-BEDDED SANDSTONE ZONE
GB48/ As For No. | 366-389° Reto | CARBONACEOUS, MICACEOUS K-1 M(Tr) * * TR TR
65/5 SHALLE FROM ZONE OF ALTER-
NATING SHALES AND
"CRINKLY SANDSTONES™
GB48/ As For No., | 389-451" ReEtp | SuB-CARBONACEOUS SHALE K-1 M(Tr) * *
65/6 FROM A ZONE PREDOMINANTLY
] COMPRISED OF SANDSTONES
GB48/ As Fror No. | 451-493° Reto |CARBONACEOUS SHALE FROM K-1 M(Tr) * *
65/7 ZONE OF ALTERNATING SHALES
AND SANDSTONES
GB48/ As For No. | 493-612"' REID |ARGILLACEOUS SAMPLE FROM K [{Tr) * *
65/8 SANDSTONE ZONE CONTAINENG M(Tr)
ABUNDANT GARNETS
GB48/ As For No. | 612-649"' REiD |[CARBONACEOUS SHALE FROM K-1 M(Tr) * % TR Py
65/9 ZONE OF ALTERNATING SHALES
AND SANDSTONES AND CON=—
TAINING ALFRED SEAM.
cB48/ |As For No. | 649-702" REiD |CARBONACEOUS SHALE FROM K-1 M({Tr) * * TR Py
65/10 ZONE OF ALTERNATING SHALES
AND SANDSTONES CONTAINING
GLOBULAR PYRITE
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SAMPLE LocAL 1Ty CoLLE=- REMARKS CLAYS FELDSPARS CARBONATES 0
NG . - CTIOR DOMINANT |SuBORDINATE |PLAGIocLASE |K—FELDSPAR JCALCITE |DOLOMITE|SIDERITE]  CR°
6B48/ |Ac ror Nc. | 702-758! REID CARBONACEOUS SHALE FROM K- 1 M(Tr) * *
aS/ii ZO'YE OF MEDIUM TO COARSE
GRAINED SANDSTONES WITH
IRREGULAR COAL AND SHALE
PARTINGS
GB48/ As For No. | 758-796' ReE:D CARBONACEOUS S3HALE FROM K- i M(TR) * *
65/I2 ZONE OF ALTERNATING SHALES
AND SANDSTONES, AS WELL AS
Gus AND DUNDAS COAL SEAMS
GB48/ As For No. | 796-828" REiD SUB-CARBONACEOUS SHALE K- i M(Tr) TR * TR
65/!3 FRUM ZONE OF CROSS BEDDED
SANDSTONES
A62/E BoREHOLE AH2, FARM KLtPpAN| RWKiT— JEXTREMELY CARBONACEOUS, K I {Tr) TR Tr
JUST S0UTH OF WONDERFONTEIN| TAKER. FINELY LAMINATED BLACK M(Tr)
iN THE HENDR!MA-MIDDELBURG}ANSLO SHALE, WITH VERY L!TTLE
DisTrRICT. E. TRANSVAAL AMERICAN|VISIBLE ARENACEOUS
91-97" CoORPORA-|MATERIAL PRESENT.
TtON
A62/2 [As For No. | 13(-139" WHITTAKER| As For A62/1 K H{Tr) TR TR
M{Tr)
A62/3 |As For No. | 158-161" WH1TTAKER| As ForR A62/I K M{Tr) * TR
A62/4 |As For No. | 163-164" WHITTAKER| As For A62/1 K M(TRr) *
, 1{Tr)
A62/5 |As For No. | 172-174" WHITTAKER| As For A62/1 K M(Tr) TR
H{Tr)
A62/6 As For No. | 191-195' WHITTAKER| AS FOR A62/| K 1{TR) *
M(TR)
A76/| BoreHOLE A76, FarM KLIPPAN|WHITTAKER| EXTREMELY CARBONACEOUS, K 1{TR) TR
JUST SOUTH OF WONDER- FRESH, FINELY LAMINATED M(Tr)
FONTEIN IN THE HENDRINA= BLACK SHALE WITH VERY
MI DDELBURG DISTRICT, LITTLE ARENACEOUS
E. TransvaaL 32-43' COMPONENT PRESENT
A76/2 |As For No. | 97-103" WH i TTAKER| As For A76/1 K M({TR) X
1{Tr)
A76/3 |As For No. | 103-106" Wi TTAKER| As For AT6/I K M{Tr) Tr

1{Tr)
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SAMPLE CLAYS FELDSPARS _CARBONATES
‘ CoLLECTO 3
No . LocaLiTy ° " REMARKS DoMINANT ISUBORDINATE |PLAcIoCcLASE] K-FELDSPAR|CALCITE|DoLOMITE |SIDERITE OTHERS
A76/4 | A5 For No. | 106=f12" Wi i TTAKER | As FOR A7G/ K M{Tr) TR
1{Tr)
ATE/S | As ror No.o | 121-131" | Wi TTAKER |As ForR A76/1 K M{Tr) * Tr
1{TR)
ATE/é | A For No. | 135-139" WHiTTaker |As For A76/ K H{Tr) TR TR Py
M{Tr)
A78/| BoreEnOLE A78, FARM Noo17=-WH!TTAKER [EXTREMELY CARBONACEOUGS, K M(Tr) %
GEUACHT, SOUTH OF FARM FRESH, FINELY LAMINATED, 1 {Tr)
KLiPrAN IN THE HENDRINA- BLACK SHALE WiTH VERY
MiDDELBURG DISTRICT. E. LITTLE ARENACEOUS
TrasVAAL, 68-69° COMPONENT PRESENT
A78/2 | As ForR No. | 72-74° WHITTAKER |As For A78/| K H{Tr) *
M(Tr)
A78/3 | As For No. | 81-84" WHITTAKER JAs For A78/| K M{Tr) *
A78/4 | As For Ng. | 88-92° WHiTTAKER }AS For A78/1 K-t M(Tr) *
A78/5 |As For No. | 109-i10" WrHiITTAKER |As For A78/I K [-M{TR) TR
A78/6 | As For No. | 119-133" [WuiTTaker |As rFor A78/1 K [-M{TRr) TR o Tw
A78/7 |As For No. | [33-i36" WHITTAKER |As For A78/| K [-M{Tr) * TR
A78/8 | As For No. | 137-144F WHITTAKER |As For AT78/1 K [-M(Tr) TR * TR
A78/9 As ror No. | 165-169' WHITTAKER JAs FoR A78/I K [-M{Tr) *
A78/10| As For No. | 182-192! WHITTAKER JAs For A78/I K- 1 M(Tr) TR
AT8/11[As For No. | 197-198' [WHiTTAKER |As For A78/I K [-M(Tr) Py
A78/12]As For No. | 201-202' |WwiTTakER |As For A78/1 K [-M(TR) TR
A78/13| As For No. | 205-211' |WhiTTakER [As For AT8/I K [-M( Tr) *
SEc| BorEHOLE SoMKELE NI, G.MorANO BLACK HIGHLY CARBON- =K M(Tr) * TR
MTrusaTuBA, N.ZULULAND. GEOLOGICAL] ACEOUS SHALE
1050'. (THeE Ecca Beau- | Survey,
FORT BOUNDARY IN THIS MTuBATUBA
AREA 1S NOT WELL DEFINED,
AND IT 1S PROBABLE THAT

THE FIRST FEW SAMPLES ARE
LOWER BEAUFORT SHALES
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SAMPLE LoCALITY CoLLE- REMARKS CLAYS FELDSPARS CARBONATES 0
No. CTOR DoMINANTISUBORDINATE]| PLActoCcLASEl K-FELDSPARICALCITE]IDOLOMITE|SIDERITE THERS
SEc 2 |As For SEc | 1085 MOrRANOf BLACK HIGHLY CARBONACEOUS K 1-M(TR) TR Py
SHALE WITH PLANT FOSSILS
SEc 3 |As For SEc | 1375 MorANO] BLACK MASSIVE SHALE K-1 M(Tr) * TR TR
CH(Tr)
SEc 4 |As For SEc | 1440 MorANO| BLACK MASSIVE SHALE I-K M({TR) * TR
SEc 5 |As For SEc | 1480" MoraNO}] BLACK HIGHLY CARBONACEOUS =K M{TRr) *
SHALE
SEc 6 |As For SEc | 1640 MorANO | BLACK MASSIVE CARBONACEOUS| [|-K M(Tr) *
SHALE
SEc 7 |As For SEc | 1675! MORANO | BLACK MASSIVE SHALE 1=K M{Tr) *
SEc 8 |As For SEc | 1750° MORANO | BLACK MASSIVE SHALE [ M{Tr) x
SEc 9 |As For SEc | 1800" MORANO | BLACK MASSIVE CARBONACEOUS ! K(TR) *
SHALE
SEc 10|As For SEc | 2234° MoranO | BLACK MASSIVE cArRBONACEous) I1-K *
SHALE
SEc t1}{As For SEc | 2262' MorANO | BLACK HIGHLY CARBONACEOUS | K({Tr) TR
SHALE
SEc 12|As For SEc | 2350' MorRANO | BLACK MASSIVE CARBONACEOUS | K *
SHALE
SEc 13]As For SEc | 2420! MorRANO | BLACK HIGHLY CARBONACEOUS I-K TR
SHALE
SEc 143§As For SEc | 2490! MORANO | BLACK CARBONACEOUS SHALE K- 1| M(TR) TR
SEc I5|As For SEc | 2745! MorANO | BLACK CARBONACEOUS SHALE I-K M(Tr) TR
SEc I6}JAs For SEc | 2837! MorRANO |BLACK MASSIVE SHALE K- | M{TR) *
SEc I7{As For SEc | 3055 MORANO }BLACK MASSIVE SHALE 1-K M(Tr) * *
SEc 18fjAs For SEc { 3205 MorRANO |BLACK MASS|VE SHALE 1=K M(Tr) * Py
SEc [9]As For SEc | 3414! MorAaNO |BLACK MASSIVE SHALE =K M(Tr) * TR Py
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SampLE LocaLiTY COLLECTOR REMARKS CLAYS FELDSPARS CARBONATES 0
NoO . ~ OMINANT| SUBORDINATE] PLagtocLASEl K-FELDSPAR{CALCITE|DoLOMITE|SIDERITE THERS
SEc 20| As For SEc | 3498f MoRANO BLACK CARBONACEOUS I-K M{Tr) * TR Py
MASSIVE SHALE
SEc 21| As For SEc | 3525! MORANO BLACK MASS]VE K- 1 M{TR) %
CARBONACEOUS SHALE
SEc 22| As For SEc | 3575! MorANO BLACK MASSIVE K= 1 M *
CARBONACEOUS SHALE
SEc 23] As For SEc | 3684" MORANO BLACK MASSIVE =K M(TR) * *
CARBONACEOUS SHALE
SEc 24| As For SEc | 3730' MoRANO As For SEc 23 -k M{TR) X
SEc 251 As For SEc | 3893 MorRANO BLACK MASSIVE K M{TR) Py
CARBONACEOUS SHALE t{TR)
SEc 26} As For SEc I 4160 MORANO As For SEc 23 K- 1 M{TR) %
Ec Dan] MipooLE EccA SHALES FROM GEoLoGICAL | BLACK CARBONACEOQOUS K-t M(Tr) *
1] DANNHAUSER BOREHOLE SURVEY, SHALE WITH FINE,
G.S5.0.9. 421" PRETOR! A WELL DEVELOPED
LAMINATIONS
Ec Dan| As For Ec Dan | 473! As For No.!l As For Ec DaN | K= 1 M{TR) x
2
Ec Dan| As For Ec Dan | 603! As For No.Il As For Ec Dan | K- | M{TR) x *
3
Ec Dan] As For Ec DaNn | 6157 As For No.ll As For Ec DaN | K=1 M(TR) TR TR
4 -
Ec Dan{ As For Ec Dan | 638! As For No.IJ As For Ec DAN | K- 1 M{TR) Py
5
Ec Dan| As For Ec Dan | 875! As For No.Ill As For Ec DaN | K-1 M(Tr) * *
6
Ec Dan| 979' BoreHOLE G.S5.0.10. As For No.I| DARK GREY WELL LAM=- ] M{TRr) * *
7 INATED SILTY SPECIMEN K(TR)
Ec DaN|f 986' BoreEHOLE G.S.0.10. As For No.l|]As For Ec DaN 7 K= 1 M(TrR) * *
8
Ec Dan| As For Ec Dan | 188! As For Ec BLACK CARBONACEOUS K-1 * *
9 Dan | SHALE, QUITE WELL
INDURATED, AND
FINELY LAMINATED
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SAMPLE LoCALiTY COLLEGTOR REMARKS CLAYS FELDSPARS CARBONATES b
No . DoMINANTISuBORDINATE|{PLAGIOCLASE}K—FELDsPArR|CALCITE{DOoOLOMITE]|SIDERITE THERS
Ec Dau| As For Ec Dan | 318" As For Ec Dan{As For Ec Dan 9 I-K M{Tr) *
10 ]
Ec 4 SpriNGBOK CoLLIERY LTD. DAticHIN BLACK WELL LAMINATED K M{TR)
BOREHOLE BH I3g. MipboLE SHALE, NOTABLY FINE H{TR)
ECSA SHALE. 26 O0ObB'E, GRAINED
29" 21'S. 16 miLes S.E.
oF WiTBANK. - |7
Ec 5 As For Ec 4 I'54! DANCHIN BLACK SHALE W!TH K f TR Tr
MINOR WHITE QUARTZOSE
BANDS
Ec 6 As For Ec 4 221! DANCHIN BLACK FINE GRAINED, K |
WELL LAMINATED SHALE
Ec 7 As For Ec 4 255! DANCHIN INDURATED BLACK SHALE| K ] * *
Ec 8 As For Ec 4 380" DANCHIN INDURATED,; BLACK, K M{Tr) TR
SLIGHTLY SANDY SHALE HTR)
Ec 9 As For Ec 4 270! DANCHIN AN INDURATED BLACK K I-M{Tr) TR TR
SHALE
Ec 10 |As For Ec 4 277 DANCHIN As For Ec 9 K [-M{TR) TR
Ec 11 VIERFONTEIN COLLIERIES, DANCHIN LAMINATED BLACK SHALE K 1-M TR
5
NEéR OrRKNEY. 27 OB'E, .
26 48'S. BorREHOLE VG 520
MipooLE Ecca SHALE FroMm 132
FEET, 20 FEET ABOVE TOP
COAL SEAM
Ec 12 As For Ec ||, BOREHOLE DancHIN SILTY BLACK SHALE, 1=K M * *
VG 523, DEPTH [66 FEET WELL DEVELOPED
LAMINATIONS
Ec 13 As For Ec 12, DEPTH 196 DANCHIN POORLY LAMINATED K M
FT. 120 FT. ABOVE BOTTOM BLACK SHALE {Tr)
COAL SEAM
Ec 14 |As For Ec I, HAND SPECI—|{DANCHIN PooREY LAMINATED, K M{Tr)
MEN FROM | FT. ABOVE VERY CARBONACEOUS
BOTTOM COAL SEAM BLACK SHALE
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SAMPLE CLAYS FELDSPARS CARBONATES OTH-
LocAacLTY COLLECTOR REMARKS
NG . OMINANT |SUBORDINATE |PLAGIOCLASE|K-FELDSPAR |CALCITE|DOLOMITERSIDERITE [ERS
Ec 15 |As For Ec 14, SAMPLE FROM DANCHIN BLACK SHALE, EXTREMELY K M{Tr)
HANGING OF BOTTOM SEAM CARBONACEOUS, COALY I[N
PARTS
Ec 16 {As For Ec 14 DANCHIN NON-LAMINATED BLACK K TR
SHALE
Ec i7 |RoapcuT ON THE VOLKSRUST-— DANCH IN DARK GREY POORLY LAM- j K-M
NEWCASTLE ROAD, 25 MILES INATED SHALE, RATHER
FROM NEWCASTLE WEATHERED
Ec (8 JLower Ecca SHALE 5 MILES DANCHIN BROWNISH GREY, MASS|VE l M-K{Tr) TR TR
WEST OF VRYHEID, ON VRYHEID- SHALE, LAMINATED IN
DUNDEE ROAD RATHER BROAD BANDS
Ec 19 | SMALLISH QUARRY 2 MILES DANCH IN DARK GREY, REASONABLY | M{Tr) Tr
SOUTH OF VRYHEID (MAHLABA- FRESH WELL LAMINATED K{Tr)
Tint) Lower ECCA SHALE. SHALE
Ec 20 |AngLO AMERICAN BOREHOLE B | G.F.HART SAMPLE TAKEN BECAUSE IT *
54/63(?) EXACT LOCALITY BERNARD PRICECONSISTS ALMOST ENTIRELY
UNKNOWN INSTITUTE, OF MASSIVE SIDERITE
JOHANNESBURG
Ec 2! jUNvOTI RIVER, NORTH OF NEw | R.DANCHIN &| DARK GREEN| SH~GREY ! M(Tr)
HAgovsR, 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 Ec2!||DArRK GREENISH GREY, M(Tr)
SHALE FISSILE SHALE 1 {Tr)
‘ K(TR)
‘Ec 23 jAs For Ec 21, Lower Ecca As For Ec2i|As For Ec 22 ! M(TRr) TR TR
SHALE CulTr)
Ec 24 |As For Ec 2|, Lower Ecca As For Ec2l|As For Ec 22 M- K(Tr)
SHALE
Ec 25 JAs For Ec 21, Lower Ecca As For Ec2!|DArRK GREY, SILTY H{TR)
SHALE iINDURATED SEDIMENT M{TR)
, K({TRr)
Ec 27 |As For Ec 21, Lower Ecca As For Ec2| |DENSE, DARK, BLUISH
SHALE GREY, WELL LAMINATED
SHALE I M({Tr)
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SAMPLE CLAYS FELDSPAR ARBONA -
LocaL Ty COLLECTOR REMARKS - 2 CARBONATES OrH
No. DOMINANTI SUBORDINATE} PLAGIOCLASE [K-FELDSPAR|CALCITE[DOLOMITE |SIDERITE| ERS
Ec 30fAs For Ec2i, UpreEr Ecca As For Ec 21| DARK BLACK SHALE WITH ! M{TR) TR TR
SHALE OCCASIONAL THIN SANDY
BANDS; QUITE FRESH
SQUTHERN ECCA FACIES
QU 19| BoREHOLE QUI/65 QuAgGASFONT— GeoLocicAL | DARK GREY, WELL LAMI- {-CH *
Ein, FrRaserBure. 31 °50'E, 217 Survey, NATED SHALE
36€'S. UpPErR EccaAa sHALE 2708'f PRETORIA
QU 23JAs For QU 19. MippbLE Ecca As For QUIY BROWNISH GREY SHALE ! Cu{Tr) * *
SHALE. 4628' NOTABLY FINE GRAINED
SA 27]|BOREHOLE SAI/66. SAAMgOK— Ac For QUIGl FINE GRAINED, FRESH, 1-CH K *
KRéAL, LAaiNGsBURG. 32 40'E, DARK GREY SHALE
21°20'S. UpPER EcCA SHALE 4829'
SA 3i}As For SA 27, MipoLE Ecca As For QUI9 As For SA 27 Cu-1 *
sHALE, 7054'
SA 34]As For SA 27, Lower Ecca As For QUI9 As For SA 27 [-K *
SHALE, 8889
R 2 Top oF Ecca Pass NORTH OF P.J.Rvan VERY FINE GRAINED, [
GRAHAMSTOWN AHNGLO FINELY LAMINATED
AMERICAN SHALE
CORPORATI| ON
E€ | |FLORISKRAALDAM AREA, SOUTH OF|A.T.LLoYD A MEDIUM GREY, RATHER [-CH M{TR) *
LAINGSBURG, SAMPLE TAKEN % COARSE GRAINED WELL
MILE NORTH=WEST OF THE DAM LAMINATED SHALE
ABOUT 500 FEET ABOVE WHITE
BAND. Lower ECCA SHALE
Ec 2 |FROM A ROAD CUT 2% MILES A.T.LLovD SIMILAR IN APPEARANCE | M{Tr) *
SOUTH OF LAINGSBURG ON THE To Ec 1, BUT COLOUR
ROAD TO FLORISKRAALDAM, 750 VARIATIONS SOMEWHAT
FEET ABOVE WHITE BAND. LOWER MORE MARKED AND CROSS
Ecca SHALE BEDDING VISIBLE
Ec 3 |As For ECc 2, ONE FOOT HIGHER |A.T.LLOYD HOMOGENEOUS MEDIUM GREY |-CH M(Tr) *
{N THE SUCCESSION LAMINATED SHALE
WECI7|SEVEN MILES ON THE ROAD TO R.DANCHIN MassivE, DENSE FE-MN FE-MN
LAINGSBURG FROM THE SUTHER- & P.HGFMEYR| SHALE WiTH METALLIC OX|DE.

LAND~-MATJUIESFONTEIN CROSSING

LUSTRE CN FRESH SURFACES
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SAMPLE LOCALITY COLLECTOR REMARKS CLAYS FELDSPARS CARBONATES OTHE
THERS
No. DoMINANT| SUBORDINATE|PLAGIocLASE |K-FELDSPAR|CALCITE [DoLOMITE|SIDERITE
CENTRAL ECCA FACIES
R PorT ST. JoHN's, TRANSKEI P.J.Rvan, CARBONACEOQUS, MODERA- ! CH TR TR TR
AncLo TELY WELL LAMINATED
AMERICAN SHALE
CORPORATION
AB | | BoreHoLE No. ABI/65, ABRéHAMS—GEOLOG|CAL DArRK, GREY, WELL f~CH *
KRAAL, VéCTORIA WesT, 31 SURVEY, LAMINATED SHALE
48'E, 22°37'S, UpreErR EccCa PRETORI A
SHALE - DEPTH 4311'. VERY
CLOSE TO THE BORDER BETWEEN
THE SOUTHERN AND CENTRAL
Ecca Facies.
AB 4 |As rFor ABI, TOP OF MiDDLE Ecca As For ABI|DARK GREY, POORLY [ *
SHALE, DEPTH 47{8' LAMINATED MUDSTONE
AB 7 {As For ABI, MiooLE Ecca sHALE, As For ABI[DARK GREY, WELL |-CH *
DEPTH 5673 LAMINATED SHALE
PR 40| BorREHOLE SS3, ABRAHAMSKRAAL M.J. LEITH |[GREY!SH-BROWN, POOR- [-K *
VicTtoria WEsST, DEPTH 4393', GEOLOGICAL |LY LAMINATED SILTY
UpPER ECCA SHALE SURVEY, ROCK
BEAuFORT WEST.
PR 41|As For PR 40, MiooLE Ecca As For PR4OJLIGHT GREY MUDSTONE ! M{TRr) *
SHALE - DEPTH 5772 WITH MODERATE K(Tr)
LAMINATIONS
KL 14|BoreHoLE KL1/65, NE oF SUTHER-|GEOLOGICAL JLIGHT GREY WELL I-CH *
LAND, MiooLE EccA SHALE, DEPTHSURVEY, LAMINATED SILTSTONE
1495' VERY CLOSE TO JUNCTION |PRETORIA
BETWEEN WESTERN, SOUTHERN AND
CeENTRAL Ecca FACIES
KL I7{As For KL {4, Lower Ecca on As FOR KL14-JL1GHT GREY, WEATHERED | CHIH *
SHALE, DEPTH 2272 SHALE
CV 66 |BoreHOLE SSI, FarRM KLipP DRIFT, |GEOLOGICAL PARK GREY MUDSTONE [-K M{Tr) *
SUTHERLAND DrsTRICT. LOWER SURVEY,
Ecca sHALE, DEPTH I555', VERY |SUTHERLAND
CLOSE TO JUUNCTION BETWEEN
WESTERN, SOUTHERN AND CENTRAL
Ecca FACiES
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SAMPLE CLAYS FELDSPARS CARBONATES OTH-
LocaLtTY CoLLECTOR REMARKS
NO . DOMINANT | SUBORDINATEfPLAGIOCLASE}K-FELDSPAR]|CALCITE]jDoLOMITE [StDERITE] ERS
Cv 71 |As For CV 66, LOwER Ecca As For CV 66| DARK GREY MUDSTONE K M{Tr) *
SHALE, DEPTH 2360' H{Tr)
CV 75 }|As For CV 66, Lower Ecca As For CV 66} DARK GREY MUDSTONE M(Tr) * TR
SHALE, DEPTH 3493' H{Tr)
K(TR)
WEc | |5 MiLEs FROM BRITSTOWN ON R. DANCHIN VERY FRESH GREY=-GREEN | CulTr) * Tr
PrRIESkA RoAD. NEwW ROAD cuT | & P.HOFMEYR | SHALE, FAIRLY WELL DE-
VELOPED LAMINATIONS
WEc 3 {ABouT ! MiILE ouTSIDE BriTs={As For WEc :!|]MODERATELY WELL BEDDED I CH *
TOWN, AT THE VOSBURG TURN ' GREEN | SH=GREY SHALE
OFF FROM THE PRIESKA ROAD WITH DARK STREAKS
WEc 4 jAs For WEc 3 As For WEc I}As For WECc 3 |-K Ch{Tr) * TR .
WEc 5 |Jacos's Farm, SouTtepan, 35 As For WEc [|{WELL BEDDED GREEN| SH=- ! Cul{Tr) TR
MILES NORTH WEST OF VOSBURG. GREY FRESH SHALE
SAMPLE TAKEN FROM DEEP,
RECENT TRENCHES, MipDLE Ecca
SHALE.
WEc 5B{As rFor WEc 5 As For WEc 1}BLACK SHALE FINELY | *
LAMINATED WITH ALTER-
NATE LIGHT AND DARK .
BANDS
WEc 5c|As For WEC 5 As For WEC |}PURE BLACK WELL LAMI- !
NATED CARBONACEOUS SHALE
WEc 5p|As For WEc 5 As ForR WEc ! |LIGHT COLOURED EXTREMELY ]
FINELY LAMINATED SHALE
WEc 5rfAs For WEc 5 As For WEc | JCARBONACEOUS SHALE WITH K * Py
PLENTIFUL VISIBLE PYRITE
WEc 7 |Kareekopr, 3| MILES FROM As For WEC | {GREENISH-GREY, POORLY I CH *
WILLISTON ON THE BRANDVLEI BEDDED, SILTY SHALE
ROAD
WEc 8 |FLAT LYING SHALE coOLLECTED |As For WEc | {As For WEc 7 ! CH{Tr) TR TR

0.8 MILES NORTH OF SAKRIVIER
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SAMPLE . CLAYS FELDSPARS CARBONATES OThH-
LocaLiTy CoLLECTOR REMARKS
Noo OMINANT ) SUBORDINATE [PLAGIoCLASEI K-=FELDSPAR [CALciTE|DoLOMITE |S1DERITEl ERS
WEc & | TWEErR!VIERE, 3.7 MILES NORTH AS ForR WEG BROWN I SH-GREY, FRESH, ! CH * TR
oF WEc 8 SHALE POORLY LAMINA-
TED
WEc 10O{FarM ENKELDOORN, 68 MILES As For WEc BROWN ! SH=GREEN ! M{ Tr) *
FROM WiLLISTON, 16.7 MILES WEATHERED, WELL BEDDED
NORTH OF SAKRIVIER SILTSTONE
WEc | i|TONTELBOS INTERSECTION ON As For WEC BLuE i SH-GREY, MASSivE, [-K Cul(TRr) * *
NEW TAR ROAD FROM BRANDVLE] FRESH SHALE
TO CALVINIA
WEc 12 ]NeEw rRoAD cuT 22.7 MILES FROMJAs For WEC GREY | SH-BLUE WE!LL I CH * TR
TONTELBOS INTERSECTION ON BEDDED SHALE
BRANDVLEI=CALVINIA ROAD
WESTERN ECCA FACIES
AEc | |BorenorLE No. |, ARTNELL GEOLOGICAL DARK GREY SHALE WITH f TR TR
ExPLORATION Co. FARM VREDA SURVEY, MICACEOUS PARTINGS
281, GiBeEoN DISTRICT, S.W.A,
S.W.A. DEpTH 796 FT.
AEc 2 'As For AEc I, DEPTH 967! As For AEc HARD, BLACK, CARBON- }M-K I{TR) * * TR
ACEOUS SHALE
AEc 3 As For AEc |, DEPTH 16427 As For AEc HARD, LIGHT GREY 1=K * * TR TR *
SHALE, WITH CARBON=-
ACEOUS BANDS
AEc 4 {As fFor AEc I, peEPTH 217! As For AEC FINE GRAINED, POORLY }K-M | * TR
LAMINATED, LIGHT GREY
SEDIMENT
AEc 5 |As For AEc |, DEPTH 1550' As For AEcC As For AEc 4 | K-M * TR
AEc 6 |As For AEc I, DEPTH [699" As For AEc As For AEc 4 1-K M(TR) * *
AEc 7 |As For AEc |, DEPTH 2060 As For AEc FINE, GREY SHALE WITH K M(TR) * TR
MEDIUM SI1ZE QUARTZ
PEBBLES
WEc I3 JRoaDp cuT oN CALVINIA=WiLLIS= |R.DANCHIN LIGHT BLUE, MASSIVE K= 1 Cu(Tr) * *
TON ROAD, |0 MILES FROM P. HOFMEYR MUDSTONE
CALVINIA
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HUNDRED FT. HIGHER

IN THE SUCCESS1ON.

SAMPLE CLAYS FELDSPAR ARBON
LocALiTY COLLECTOR REMARKS 2 2 CARBONATES TH=
NO. DoMINANT JSUBORDINATE|PLAGioCLASEfK-FeELDsPAR|CALCITE|DOLOMITE}SIDERITE | ERS
WEC 14| SUTHERLAND=-MATUIESFONTEIN As For WEc |3|FRESH, WELL-BEDDED, I-CH * *
ROAD, 28 MILES FROM SUTHER=- DARK BLUE SHALE
LAND. (PosSsiBLY A LOWER
BEAUFORT SHALE)
WE¢ 15|CERES-SUTHERLAND ROAD, 22 As For WEc |3|DARK, GREYISH BLUE, [-CH X *
MILES FROM CERES TURN OFF. RATHER WEATHERED
(PossisLY A LOWER BEAUFORT SILTSTONE
SHALE)
BEAUFORT SERIES
BF | FIVE MILES OUTSIDE BLOEM- R.DANCH!IN ARGILLACEOUS GREEN ! K{Tr) * TR
FONTEIN IN A NEW ROAD CUT SEDIMENT, INTERBEDDED M(Tr)
ON THE BRANDFORT ROAD. WITH GREEN BEAUFORT
SILTSTONES SHOWING
PROMINENT CROSS
BEDDING
BF 2 RoAD cUT | MILE OUTSIDE DANCHIN MODERATELY WELL BEDDED | K{Tr) *
RICHMOND, ON THE RICHMOND=- REDDI SH ARGILLITE, M{TR)
HANOVER RoAD INTERBEDDED WI TH
COARSER GREEN SILT-
STONES
BF 3 RoaD cUT ON LAINGSBURG- DANCHIN As For BF 2 ! K-M *
BEauForRT WEST RoOAD, |3
MILES FROM LAINGSBURG
BF 4 As For BF 3, 34 MILES FROM DANCHIN GREEN, SILTY, POORLY I CH *
LAINGSBURG BEDDED ROCK M(Tr)
BF 5 CoFFEE Bavy, TRAngEl, EAST R.DANCHIN & HARD, FI1SSILE, THiNLY | K(Tr) * TR
OFOELLIOTDALE, 31759'E, G.HART FROM BEDDED SHALE
29°09'S. Base oF BEAUFORT STANDARD
Vacuum O1L Co.
BF 6 As For BF 5, BUT HIGHER 1IN As For BF 5 As For BF 5, BUT A t-CH *
! THE SUCCESSION FRESHER SAMPLE
BF 7 As For BF 5, BUT SEVERAL As For BF 5 DARK GREY, HARD, I K TR
HUNDRED FEET HIGHER IN THE FISSILE, WELL BEDDED,
SUCCESSION SILTY SHALE
BF 8 As For BF 5, BUT SEVERAL As For BF 5 As For BF 7 [ M *
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INATED ROCK WITH
ALTERNATING FINE &
COARSER BANDS

SAMPLE , CLAYS FELDSPARS CARBONATES OTH-
LocALITY COLLECTOR REMARKS
No. DomMINANT [SuBORDINATEIPLAGIOCLASEIK-FELDSPAR ICALCITE]IDOLOMITE |SIDERITE |ERS
WBF 6 |CarNARVON-WiLLISTON ROAD, 7] R. DANCHIN & | GREENISH-BROWN,WELL [-M CH(Tr) * TR
MILES FROM CARNARVON P. HOFMEYR BEDDED STILSTONE
PR 38 |BorREHOLE SS3, ABRAHAMSKRAAL, WELL BEDDED, FINE- I K(Tr) *
VicTor1A WEsST, DEPTH |96’ GRAINED LIGHT GREY M(TR)
SHALE
PR 39 |As rFor PR 38, oeEPTH 2721 RATHER POORLY BEDDED, [{Tr)
FRESH SILTY SEDIMENT K(Tr)
DREDGED AGCULHAS BANK SAMPLES
DR 140 |{SAMPLE DREDGED FROM THE R. GENTLE DARK GREY, FRESH, [-CH * TR
AG%LHAS Bank. 34 28'S, ‘DEPT. OF WELL BEDDED SHALE
19°09E." OCEANQGRAPHY
UOCGTG
DR 127]34%37's 20%29'E As For DR140 |DARK GREY SHALE, [-CH * TR
SOMEWHAT COARSER,
AND MORE WEATHERED
THAN DR 140, wiTH
ProLIFICc CACO
COATING (REMOVED)
DR 143|34%6's 18°%58'E As For DR140 ] GREENI SH-GREY, I -CH M{Tr) *
FINELY LAMINATED,
FRESH SHALE
Dr 21 34039'5 20°2|'E As For DRI40 {LiGHT GREEN, GRITTY,}] I-CH * TR TR
WEATHERED SHALE,
WITH PROLIFIC CACO
coaTING (REMOVED)
DR 50 [34°24's 21°%06'E As For DRI40 |JDARK GREY, FINELY 1-CH TR TR
LAMINATED, FRESH
SHALE
LS 120 [34°35's  19%35'€ As For DRI140 ]JDARK GREYISH-GREEN, | I-CH TR TR
FINELY LAMINATED
SHALE
Ls 3 [34%25's 20°s0'E As For DRI40 JDARK GREY SILTY 1=CH M(TR) TR TR
SHALE
orR 142 134°30's 19%02'E As For DRI40 |BROWN!SH-GREEN LAM- | CH *




APPENDIX I

MAJUOR ELEMENT ABUNDANCE DATA AND INTER-ELEMENT RATIOS FOR
SELECTED SOUTHERN AFRICAN ARGILLACEOUS ROGKS AND SEPARATED
CLAY FRACTIONS. THE ROCK SEQUENGES ARE ARRANGED IN ORDER

OF DECREASING GEOLOGICAL AGE. RESULTS ARE CONVENTIONALLY
PRESENTED, IN WEIGHT PER CENT, AS THE OXIDES OF THE FOLLOWING
ELEMENTS - Sivcicon {Si), Titanium (Ti1), Avcuminium (AL),

2+)

3+
FErrous IroN (FE , Ferric Iron {FE”'), ToTaL IRON

EXPRESSED AS F520 MancaNEse (Mn), Macsnesium (Me),

3’
CaLcium (ca), Sobium {Na), Potassium {K) anp

PHosPHORUS (P). ALso GIVEN ARE THE CARBON DIOXIDE CONTENTS
OF THE ROCKS, AS WELL AS THE ABUNDANCES OF ELEMENTAL

SurpHur (S), CHrLoriNe (CL), AND, IN soME cases, Carson (C).

L.0.l. REFERS T0 THE CARBON DIOXIDE CORRECTED LOSS ON

0
IGNITION AT 950°C. (N.D. = NOT DETERMINED.)



TABLE 2A
FIG__TREE SHALES

Fs12 Fol3 Feid Fclié Fel7 SF4A SF5 SFé SH2 SH3 Fec Comp
SIO2 54.20 51.74 56.99 59.01 57.24 52.67 59.21 52.48 59.18 57.10 58.87
TiO2 0.72 0.73 0.78 0.64 0.57 0.71 0.72 0.54 0.5l 0.63 0.51
AL203 16.66 16.79 752 13.14 14.24 18.17 16.42 14.15 1.0l 13.69 12.09
FeO 5.39 5.96 4.74 7.69 2.87 - 5.67 - - - 8.15
FE2O3 6.69 6.66 2.97 3.66 0. 11 - .63 - - - 2.80
ToTAL FE2O3 12.68 13.28 8.24 12.21 13.30 10.05 7.92 17.49 7.96 10.64 .85
MnO 0.08 0.12 0.09 0.06 0.12 0.04 0.03 0.04 0.21 0.12 0.08
McO 5.33 6.09 5.30 6.05 4.00 5.57 5.3l 6.90 5.43 6.46 5.73
Ca0 0.15 0.13 0.10 0.13 0.06 O.11 0.20 0.12 3.50 | .57 l.17
NAZO 0.97 0.85 0.73 0.87 0.00 0.30 .05 .06 | .40 [ .54 l.20
K2O 3.38 3.13 3.97 .44 3.90 3.93 3.35 0.98 .73 [.53 .22
P205 0.11 0.1l Q.O9 0.09 0.08 0.10 0.10 0.09 0.09 0.10 0.08
CO2 O°|O‘ 0.i0 0.10 0.10 0.10 0.10 0.10 - 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 0.0l 0.0l 0.0! 0.01 0.0l 0.01
L.0.1I 5.92 5.85 5.42 5.20 5.52 6.60 4.66 5.84 5.36 6.22 3.59

TOTAL [00.31 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)
FiGC TREE GRAYWACKES AND FRONSTONES

Felb SF2 SF3 SF48B SH7 Fel Fez Fe8 F69 FelO Foll
8(02 68.60 63.71 55.94 €7.03 65.68 56.9 | 42 .66 69 .45 48 .85 58.156 56.83
TIO2 .45 0.56 0.43 .49 0.43 0.67 0.486 0.39 0.42 c.81 C.42
AL203 10.26 11.26 9.29 2.0 9.67 10.84 7.28 5.10 7.44 C13.14 T.07
Fe0 4.17 - - 4. 30 - [7.95 9.45 2.73 4.89 172 3.59
FE2O3 2.30 - - 3.54 - 3.39 29.64 14.94 31.30 12.78 24.23
ToTaL FE2O3 6.93 13.07 6.02 8.32 6.60 23.34 40.13 {7.98 36.73 14.71 28.20
MnO 0.19 0.03 0.04 0.03 0.6 0.05 0.16 0.68 0.23 0.i2 0.03
McO 4.07 5.23 4.38 4.14 4.23 3. 18 2.28 2.35 .60 3l 2.22
Ca0 .53 0.16 2.58 0.10 2.80 0.0i 0.01 0.21 0.03 0.00 0.00
NA20 1.55 0.93 0.86 0.40 .70 0.01 0.00 0.00 0.00 OGOQ 0.00
K2O .64 0.75 .55 2.23 [ .50 0.82 0.43 0.34 [ <57 .94 0.34
P205 0.07 0.09 0.08 0.09 0.08 0.02 0.10 0.05 0.05 0.08 0.04
CO2 2.55 - - 0.10 - 0.10 0.10 0.30 0.10 0.10 0.10
S 0.04 0.05 0.05 0.02 0.10 0.04 0.03 0.03 0.02 0.02 0.03
CL 0.04 0.0l 0.01 0.0l 0.0l 0.00 0.01 0.01 0.00 0.0 0.0l
L.O. 1. 2.23 4.26 6.23 4.61 6.19 3.50 6,11 3.02 3.0l 6.72 4.86
TOTAL 100. I 100,06 97.41 99.56 99.05 99.45 99.73 99 .88 100.08 98.90 100.11

c 0.68 c.04



MOZAAN, KHE§iS AND DAMARA SEDIMENTS.

SIO2
T:O2
AL203
FeO
FE203
ToTaAL FE20
MNO
MgO
Ca0
NA20
K20

3

TOTAL

TABLE 3A

MZ | MZ2 MZ3 MZ4 MZ5 MZ6 MZ7 Kul Dml
40.00 51.10 58.32 50.37 74.04 50.68 42.45 74.69 58.34
0.12 0.03 0.65 0.43 0.5l 0.49 0.44 0.76 0.86
2.29 0.78 16.13 I1.72 13.41 13.32 11.98 (.07 16.41
10.63 .51 0.29 .94 0.29 .51 0.86 0.57 | .01
42.39 44.43 13.13 28.16 3.50 24.45 3.1 5.89 6.89
54.20 46. 11 13.50 30.33 3.82 26.12 32.07 6.52 8.01
0.14 0.02 0.09 0.02 0.00 0.04 2.31 0.02 0.05
.52 0.12 0.58 0.17 0.37 0.12 0.38 0.49 5.70
0.78 0.01 0.00 0.02 0.02 0.00 0.00 0.25 0.28
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.00 2.04
0.14 0.00 2.3l 0.03 2.33 0.0l 1.00 3.46 4.88
0.04 0.04 0.05 0.03 0.17 0.05 0.08 0.18 0.17
0.40 0.10 0.10 0.15 0.10 0.10 0.10 0.10 0.10
0.02 0.0lI 0.01 0.0! 0.01 0.03 0.04 0.0l 0.01
0.02 0.0l 0.01 0.0l 0.01 0.02 0.01 0.01 0.0!1
1.01 2.00 6.84 6.51 4.12 8.49 7.82 1.90 3.26
100.76 100.43 98.69 99.90 99.00 99.54 98.74 99.45 100. 11



TABLE

WITWATERSRAND _SYSTEM

JP| JP2 JP3 JP4 JP5 JP6 JP8 JP9 JPIO
$10, 63.42 65.67 67.97 .20 46.43 57.23 60.73 56.53 55.87
Ti0, 0.60 0.65 0.38 .44 0.39 0.73 0.62 0.45 0.96
ALO, 12.88 12.90 14.80 .63 9.79 20.18 14.42 11.43 15.06
FEO 4.02 4.17 2.15 .02 20.00 3.88 10.04 10.78 11.50
Fe 0, 1.76 .99 2.53 LT 7.00 2.30 0.61 10.02 2.80
TotaL Fe 0, 6.22 6.62 4.92 .08 29.09 6.62 .77 22.00 15.59
MNO 0.01 0.01 0.01 .0l 0.14 0.01 0.0l 0.01 0.0l
McO 5.36 5.72 2.79 .54 3.81 4.56 5.25 3.61 4.73
Ca0 2.84 .51 .4l .70 .64 0.62 Lot 0.99 0.92
NA,0 .64 | .60 0.21 2.56 17 .17 0.50 .20 0.72
K,0 l.52 .43 3.90 .28 0.4l 3.7 2. .53 |.89 1.83
P,0, 0.08 0.07. 0.08 0.05 0.09 0.10 0. 0.10 0.05 0.11
co,, | .45 0.25 0.10 0.50 0.60 0.10 0. 0.35 0.10 0.10
S 0.09 0.12 0.06 0.08 0.07 0.05 0. 0.14 0.18 0.11
CL 0.01 0.01 0.0l 0.0l 0.0l 0.0l 0. 0.0l 0.01 0.01
L.O. 1. 2.62 3.22 2.79 .89 5.44 3.97 3. 3.83 .84 3.9
TOTAL 98.65 99.66 99,37 99.90 99. 3| 99.01 100.21  100.11 99.82
c 0.34 0.07 0.11



JABLE _5A

PRECAMBRIAN SOUTH WEST AFRICAN ARGCILLITES
*
Kun ! Kun 2 Kun 3 Kun 4A Kun 4B Kur | Kui 2 Kui 3 Kui "4 A.V.B. ScHr SCHR 2 '~ ScHR 3 ScHR 4
' Kuisis

S|O2 69.06 70.87 73.69 73.34 73.83 14.48 65.63 84.40 56.26 61.94 68.88 67.62 45.77 63.63
T|O2 .08 [0 0.86 (.00 1.0l 0.22 .13 0.56 1.33 0.80 O.58 0.59 0.64 0.81
AL2O3 19.14 18.21 10.70 12.23 14.60 5.74 19.56 6.29 22.68 18.38 11.95 12.23 30.07 14.42
FEO 0.20 0.10 0.20 0.15 0.20 0.57 0.57 0.50 [.76 0.91 2.0l .72 4.60 5.06
FE2O3 0.23 .04 3.06 4.32 | .40 2.57 0.99 [.30 .83 4,07 4.09 3.50 2.57 0.64
ToTaL FE2O3 0.45 .16 3.27 4.49 .61 3.21 .61 .86 3.79 5.01 6.32 5.42 7.68 6.26
MnO 0.00 0.00 0.0l 0.0l 0.00 0.00 0.0l 0.15 0.01 0.0l 0.08 0.06 0.07 0.17
McO 0.57 0.48 0.62 0.92 0.70 13.40 0.77 0;5I 1.40 3.14 2.44 2.45 2.30 3.26

Ca0 0.05 0.05 0.10 0.24 0.i2 20.59 0.08 0.68 0.18 0.25 2.561 0.38 0.40 2.96
NA2O 0.37 0.47 0.34 0.13 0.43 0.00 0.27 0.09 0.38 0.51 0.84 1.33 .68 3.28
K2O 5.24 5.01 3.48 3.73 4.29 te73 5.79 2.71 8.57 5.68 [.92 2.48 6.83 2.77
P205 0.08 0.15 0.12 0.14 0.14 0.10 0.10 0.04 0.1 0.13 0.14 0.16 0.06 0.21
002 0.10 0.10 0.10 0.10 0.10 36.00 0.10 0.10 0.20 N.D. 0.10 2.00 2.10 1.30
S 0.03 0.06 0.70 0.09 0.07 0.40 0.04 1.0l 0.0l NeD. 0.03 0.04 0.01 0.01
Cu 0.0 0.01 0.01 0.0l 0.0l 0.03 0.04 0.02 0.0l N.D. 0.01 0.0l 0.0l 0.01
L.O. 1. 3.33 2.06 6.03 3.59 2.85 3.69 3.67 2.00 3.66 4.19 3.25 3.91 2.4 .10
TOTAL '99.50 99.68 99.33 99.93 99.7I 99.19 98.76 99.41 98.58 100.01 C99.12 98.64 100.02 100.18
C | .28 0.58 0.03
* Kroner (1968)




TABLE €A

MALME SBURY AND CANGO FORMATIONS

Mm 2 Mm 3 Mm 4 MM 5 Mm 7 Co | Ce 2 Cé 3 Cs 4
$10, 71.22 61.07 75.29 60.19 59.34 57.09 58.99 54.45 61.88
Ti0, 0.33 0.82 0.68 0.79 0.80 0.75 0.74 0.83 0.73
AL,0, 14.46 15.55 I1.05 (7.68 17.59 18.53 18.70 19.6] 16.61
FeO .37 6.18 3.02 5.96 5.03 2.23 0.50 5.89 3.16
Fe,0, l.69 .69 0.86 .33 2.59 6.59 6.36 2.92 4.25
ToTaL Fe, 0, 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 0.13 0.08
McO .82 3.62 .55 3.36 3.77 |.45 2.18 4.11 3.01
Ca0 0.24 0.86 .17 0.47 0.64 0.56 .47 0.82 0.34
Na 0 2.24 | .43 2.62 1.90 .16 0.08 0.11 .24 0.42
K,0 3.18 4.14 2.22 4.59 4.81 6.51 5.65 4.23 4.28
PO, 0.09 0.15 0.17 0.17 0.12 0.20 0.18 0.17 0.14
co,, 0.10 0.10 0.10 0.10 0.10 0.35 0.65 0.10 0.10
s 0.02 0.08 0.06 0.1l 0.03 0.02 0.03 0.02 0.03
CL 0.02 0.01 0.0l 0.01 0.0l 0.01 0.0l 0.0] 0.01
L.O. 1. 2.14 1.96 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  100.10

c ‘ 0.03 0.08



TABLE 7A

FISH RIVER SERIES

FRI FR2 FR3 FR4 FR5 FR6 FR7 FR8 FR9 AEC8 AEC9 AECIO AECI | AECI2

SIO2 81.92 61.68 72.56 64.98 66.18 74.52 70.42 64.03 66.87 63.36 59.84 59.39 61.89 - 58.60
TlO2 0.25 0.63 0.77 .16 0.63 0.60 0.72 0.68 0.68 0.87 0.79 0.77 0.81 0.87
AL2O3 6.08 12.57 .07 i4.33 [1.52 10.07 13.03 13.69 12.74 13.23 14.87 15.51 14.33 16.76
FeO 0.43 0.50 0.43 0.57 0.43 0.43 0.57 0.93 0.43 .65 2.23 .87 1.72 2.01
FE2O3 [.17 4.39 4.27 5.17 3.72 3.43 4.22 5.32 3.50 3.27 3.93 4.89 4.39 3.87
ToTar F5203 .64 4.95 4.75 5.80 4.19 3.91 4.85 6.35 3.97 5.11 6.40 6.96 6.3l 6.10
MnO 0.09 0.08 0.06 0.04 0.10 0.07 0.09 0.08 - 0.07 0.08 0.09 0.10 0.09 0.09
MeO 0.71 2.11 [.75 2.08 F.91 | .57 1.90 2.48 .78 2.37 3.17 2.93 2.70 3.50
Cn0 2.52 4.98 .59 0.81 4.17 2.02 0.77 2.05 3.36 4.52 3.08 3.49 3.36 2.1
NA20 [.33 1.86 2.33 0.93 1.80 2.06 1.09 1.03 1.63 2.56 .59 .67 2.72 .50
K20 .64 2.61 2.14 3.44 2.35 .82 3.15 3.13 3.20 2.72 3.64 3.51 3.05 4.17
P2O5 0.11 0.18 0.23 0.39 0.20 0.20 0.19 0.14 0.20 0.27 0.19 0.17 0.19 0.20
CO2 2.30 3.00 1.20 0.15 2.50 lelb 0.10 .45 2.35 3.20 2.15 3.10 2.35 l.15
S 0.08 0.12 0.02 0.0l 0.03 0.04 0.06 0.03 0.03 0.00 0.00 0.01 0.01 0.0]1
Cu 0.02 0.01 0.0t 0.0l 0.01 0.01 0.02 0.0] 0.0! 0.02 0.01 0.02 0.01 0.02
L.O. 1. 0.51 3.63 1.61 4.31 3.38 2.02 2.97 3.73 1.79 .43 2.81 2.24 .51 3.21
TOTAL 99.|2' 98.30 100.07 98.43 98.94 100.02 99.30 98.85 98.65 99.74 98.63 99.87 99.33 98.29

c .06 0.80



BOKKEVELD SERIES

8A

Br | Bk2 Bk3 Br4A Br4B Bk5 B 6A Bké6B Bk7 Bk8 Bk¢ Bk 10 Brit
SIO2 59.84 70.88 58.80 67.95 68.59 71.30 76.80 65.50 61.33 62.06 70.84 62.45 65.80
T|O2 0.99 0.56 0.95 0.79 0.78 0.36 0.79 0.85 1.07 0.91 lo12 0.92 0.87
Ar_203 18.36 10.50 i8.24 13.91 13.68 [0.27 13.75 15.86 19.3! [7.35 16.52 16.81 14.36
Fe0 5.74 4.81 5.74 4.45 3.16 2.12 0.36 3.74 2.33 2.16 0.43 5.32 3.52
FE2O3 1.29 P19 146 2.00 3.42 5.38 0.27 2.53 3.36 4.72 0.60 .41 4.07
ToTaL FE2O3 7.66 6.54 7.83 6.95 6.94 8. 11 0.67 6.69 5.95 T.12 .07 7.32 7.99
MnO 0.05 0.08 0.08 0.085 0.03 0.03 0.00 0.07 0.02 0.04 0.00 0.06 0.03
McO 2.35 .78 2.44 77 L2 .00 0.3l 1.81 1.44 I .74 0.82 2.36 2.22
Cx0 0.49 .67 1.35 0. 37 0.32 0.52 0.14 0.43 0.13 0.38 0.i2 0.36 0.3i
NA2O 0.96 1.60 fel7 .30 .33 1.42 [.10 0.36 0.62 0.81i 0.60 Fell .02
K2O 4.25 .28 3.87 2.40 2.36 .04 2.02 2.71 3.52 3.0] 4,29 3.04 2.83
P2O5 0.13 0.i5 0.17 0.18 0.18 0.20 0.16 0.19 0.09 0.21 0.08 0.17 0.18
CO2 0.55 2.10 [.10 0.10 0.25 0.15 0.10 0.10 0.15 0.10 0.10 0.10 0.10
S 0.05 0.04 0.40 0.03 0.02 0.02 0.02 0.02 0.0l 0.02 0.02 0.01 0.02
CL 0.01 0.01 0.01 0.02 0.0! 0.01 0.01 0.0t 0.01 0.01 0.01 0.0l 0.02
L.O.1 3.56 l.15 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 99.23 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 (coNTINUED)

Bxi2 Bx13 Bk i4 Bk 6 Brl7 Bk 18 Bk 19 Bk 20 Bk2 | Bk22 Bk23 Bk24 Bk25
8102 59.77 66.82 68.29 68 . 58 67.30 65.24 56.85 60.22 £58.39 58 .58 59.13 60.39 67.16
T10, 1.05 0.30 0.97 0.75 0.75 0.98 0.98 .03 .01 .03 .07 (.10 0.92
AL203 18.57 [4.53 15.41 [4.25 15.47 16.58 19.25 18.76 19.71 19.96 20.43  18.90 15.00
FeO 2.5 1.60 0.65 3.16 2.51 3.16 3.59 3.88 4.38 4.25 .44 .15 4.02
FE2O3 3.87 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 FE2O3 6.76 5.73 3.73 5.82 5.71 5.83 8.66 6.59 6.97 6.98 D56 8.42 6.91
MNO 0.03 0.07 0.01 0.05 0.05 0.04 0.05 0.04 0.04 0.04 0.0z 0.02 0.03
McO 2.48 2.06 .62 .86 1.74 .78 2.53 2.09 2.26 2.09 1.83 l.14 .53
Ca0 0.19 0.17 0.22 0.22 0.18 0.0! 0.16 O.1l1 O.11 0.1! 0.0l 0.01 0.08
NAZO 0.96 0.96 0.87 1.06 (.04 0.38 0.52 0.56 0.44 0.59 C.14. 0.05 0.62
K20 4.10 2.92 3,47 2.49 3. 11 3.46 3.99 4.00 4.14 4.29 4.39 3.60 2.66
P2O5 0.14 0.12 0.15 0.13 O.14 0.10 0.18 0.12 0.10 0.1 0.09 0.08 0.15
CO2 0.10 0.10 0.10 0.20 0.i0 0.10 0.15 0.10 0.15 0.10 0.10 0.15 0.10
S 0.02 0.02 0.02 0.01 0.01 0.01 0.0l 0.16 0.08 0.1 0.01 0.01 0.0l
Cu 0.04 0.02 0.03 0.05 0.03 0.0l 0.01 0.0l 0.01 0.0! 0.0t 0.0! 0.01
L.O. 1. 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 .26 100.0% 99.30 98.86 99.18 99.30 98.77 99.52 99.12 100.07 99.23



TABLE 8A (CcoONTINUED)

Bk26 Bx27 Bk28 Bk29 Bx 30 Bk 34 Bk 302 Bk318 Bk32! Bk361 Bk373 Bk 389
5102 64.34 58.17 66.68 58.72 64.08 72.88 63.16 72.14 60.82 54.80 64.07 60.85
T|O2 1.08 0.99 0.91 0.97 0.96 0.68 0.88 0.57 0.88 0.83 1.06 0.99
AL203 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 2.0l 3.02 2.0l 2.16 1.08 0.36 1.26 0.78 3.54 4.18 0.52 0.52
FE203 3.93 6.50 3.46 4.70 3.89 3.44 5.03 4.13 4.03 .59 1.00 5.56
ToTaL F|-:203 6.16 9.87 5.69 7.10 5.09 3.85 6.44 5.01 7.97 7.1 .58 6.13
MnO 0.03 0.05 0.03 0.03 0.03 0.02 0.05 0.0t - 0.02 0.03 0.02 0.10
MeO .60 2.10 1.66 2.33 .54 0.89 2.06 0.91 0.40 .74 i.14 0.40
Ca0 0.06 0.17 0.14 0.03 0.03 0.16 0.21 0.20 0.31 0.11 0.05 0.0l
NAZO 0.23 0.12 0.92 0.53 0.37 .30 0.68 .47 0.70 0.43 0.20 0.12
K2O 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 0.13 0.25 0.16 0.08 0.07
002 0.10 0.10 0.10 0.10 0.10 0.10 0.30 0.10 0.25 0.28 0:30 0.10
S 0.0! 0.02 0.0l 0.01 0.01 0.0!1 0.0! 0.01 0.00 0.32 0.00 0.02
CL 0.0l 0.0!1 0.00 0.0l 0.0l 0.0l 0.02 0.0] 0.00 0.00 0.20 0.01
L.0. 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 99.7! 98.99 98.50 100.01 99.46



TABLE 9A

WITTEBERG AND DWYKA SERIES

Wsl Ws2 Wa3 Ws4 Wsb wsb Wa7 Dw | Dw4 Dwb Cv8B6 LDW3 LDW4
S|02 54.07 54.71 79.07 67.49 62.74 56.51 60.21 75.03 72.50 72.45 61.33 64.83 63.58
T|O2 0.86 0.85 0.49 0.59 .16 .09 0.89 0.30 0.72 0.74 0.69 0.66 0.70
AL203 21.57 20.44 3.39 14.21 19.80 20.35 18.15 8.35 13.90 12.41 16.10 15.38 16.47
FEO 115 0.93 2.01 3.38 0.32 1.51 0.86 - 0.43 0.29 5.46 0.29 0.29
FE203 7.79 8.49 3.00 2.82 4.57 5.96 6.93 - 0.43 0.53 2.33 0.84 .69
ToTAL FE203 9.06 9.53 5.23 6.58 4.94 7.64 7.90 9.21 0.90 0.84 8.39 1.16 2.00
MnO 0.02 0.11 0.02 0.07 - 0.0I 0.02 0.03 0.12 0.01 0.00 0.13 0.00 0.00
MeO 1.62 .85 .22 .51 0.72 .35 .47 .28 0.42 0.48 .84 0.95 1.02
Ca0 0.35 0.35 0.09 0.71 0.08 0.04 0.07 0.07 0.30 0.44 0.24 0.22 0.23
NAQO 0.88 0.75 0.25 .08 0.17 0.20 0.28 0.29 1.32 o177 0.49 17 f.16
K20 2.92 3.07 [.24 2.40 5.04 4.46 3.75 0.93 2.88 2.85 3.66 3.46 3.65
P205 0.21 0.19 0.08 0.06 0.07 0.12 0.17 0.06 0.11 0.16 0.13 0.09 0.21
co, 0.40 0.30 0.10 0.50 0.20 0.10 0.25 0.10 0.10 0.10 0.10 0.11 0.10
S . 0.02 0.02 0.0l 0.02 0.02 0.03 0.02 0.04 0.34 0.41 0.19 0.08 0.14
Cu 0.03 0.04 0.0! 0.01 0.01 0.01 0.02 0.00 0.01 0.30 0.01 0.63 0.3l
L.O. 1. 7.68 7.93 2.85 3.90 5.26 7.30 6.66 2.83 5.76 7.10 5.37 10.20 8.88
TOTAL 99.67 100.12 99.04 99.11 100.20 99.19 99.85 99.07 98.93 99.04 98.58 98.86 98.31

c , .37 4.21 3.71



TABLE [OA

BOTHAVILLE BOREHOLE SEDIMENTS

BEC4265 4266 4267 4268 4269 4270 4286 4287 4288 4292
SIO2 40.10 61.43 61.59 52.69 49 .59 50.81 72.20 65.49 72.06 54.82
TIO2 0.74 0.87 0.87 0.85 0.76 0.81 0.60 0.63 0.50 0.94
AL203 16.79 [6.69 15.57 19.44 17.99 19.25 14.38 [7.27 15.47 20.71
FeO 4.3t 2.87 3.16 4.31 5.68 3.16 .58 .94 i.15 3.88
FE2O3 5.67 (.94 2.39 2.01 1.79 .89 0.81 .33 0.89 Tl
ToTAL FE203 10.47 5. 14 5.91 6.531 8.09 5.40 2.58 3.49 2.16 5.49
MNO 0.10 0.02 0.02 O.11 0.i3 0.04 0.02 0.0t 0.01 0.06
McO 0.86 .46 .56 .52 .48 [ .31 0.47 0.70 0.39 .60
Ca0 .24 0.72 c.59 - 0.59 0.67 0.57 0.49 0.61 0.66 0.49
NA2O 0.45 .35 .32 1.05 le11 (I | .57 2.02 2.23 1.14
K20 [..41 2.52 2.33 1.84 .66 .61 3.21 3.24 3.47 2.99
P2O5 0.04 0.13 0.10 O.11 0.14 0.15 0.07 0.07 0.03 0.09
CO2 0.10 0.10 0.10 2.30 4.00 0.95 0.10 0.10 0.10 0.50
S 6.31 0.63 0.58 0.28 0.19 0.59 0.02 0.52 0.23 0.26
Cu 0.00 0.0! 0.01 0.00 0.00 0.00 0.0!1 0.00 0.00 0.0l
C.0.1. 27.52 8.63 8.96 11.99 13.49 17.16 3.74 5.21 3.04 9.64
TOTAL 99.56 99.07 98,93 99.30 99. 11 99.17 99.43 98.84 100.12 98.78



TABLE 11A

BOREHOLE GB 45/64

6B45/64/ 1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /11 /12 /13
510, 44.81 64.19 61.40 66.42 59.85 63.5] 54.13 47.49 68.25 53.96 57.32 57.61 74.72
TI0, 0.63 .06 0.96 0.60 0.85 0.92 0.89 0.60 1.02 0.88 0.75 1.03 0.44
ALYO, 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 .27 0.55
Fe,0, 1.66 1.3 1.34 0.89 1.46 ol 0.80 3.06 0.6 .09 4.00 0.43 0.30
ToTaL FE,0, 13.69 4.87 7.45 4.14 9.01 5.72 7.56 14,61 3.53 6.65 9.8 .83 0.92
MNO 0.15 0.06 0.07 0.04 0.11 0.06 0.06 0.14 0.03 0.06 0.08 0.01 0.02
McO 2.54 .84 .67 .27 [.84 1.65 [.58 .66 0.96 2.04 .50 0.56 0.41
Ca0 10.65 0.62 0.43 3.23 2.60 0.72 0.52 3.13 0.40 1.35 0.58 0.21 0.13
N ;0 0.90 1.06 0.99 .48 .25 l.24 0.92 0.68 0.98 0.95 0.88 0.57 0.48
K,0 .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
P,0g 3.76 0.09 0.04 .76 0.64 0.10 0.09 0.12 0.07 0.30 0.10 0.07 0.04
co,, 3.80 0.25 0.10 0.10 0.70 0.30 0.10 4.95 0.10 0.55 0.10 0.10 0.10
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 0.0l 0.01 0.01 0.0l 0.01 0.01 0.01 0.00
L.O.1. 3.66 4.09 4.35 2.33 2.40 4.54 12.8 1 9.07 4.98 I'1.44 7.47 Iho12 3.73
TOTAL 99 .79 99.10 98.96 99.68 99.09 98.93  100.07 99.66 99.11  100.04 98.92 99.05 99.69

C 0.36 5.36



TA3LE 12A

BOREHOLE GB 47/64

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

8102 63.29 68.20 50.67 65.83 51.58 59.28 56.05 50.53 57.74 . 55.16 69.10
TIO2 0.84 Fol2 0.97 0.74 0.91 0.71 0.83 0.92 1.10 0.92 0.84
AL203 17.99 16.44 17.88 16.21 17.68 [5.58 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 2.4 2.34 2.34
FE203 1.50 0.74 1.39 .06 1.44 1.6l .43 1. 17 0.53 0.66 0.54
ToTaL FE203 6.82 3.82 8.78 4.78 I1.95 9.17 10.26 7.94 3.20 3.26 3.15
MnO 0.03 0.05 0.10 0.05 0.09 0.06 0.09 0.08 0.02 0.02 0.02
McO 1.76 .28 .36 .55 [.76 .56 2.02 .59 .10 0.94 0.78
Ca0 0.35 0.79 4.02 0.58 .08 .71 [.10 1.93 0.27 0.24 0.43
NA20 .41 1.45 l.16 113 0.92 0.92 0.78 0.87 0.69 0.64 0.87
K20 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
CO2 0.20 0.35 2.90 0.25 0.85 .45 0.75 2. 10 0.10 0.10 0.25
S 0.02 0.02 0.16 0.04 0.32 0.93 0.45 0.36 0.15 0.13 0.27
CL 0.0! 0.0 0.0! 0.0l 0.0l 0.0!1 0.0! 0.01 0.0l 0.0l 0.0l
L.O.]. 3.66 2.66 6.90 4.18 9.55 4.98 7.15 11.53 N 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



TABLE [3A

BOREHOLE GB 48/65

6B 48/65/1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /il /12 /13
S0, 57.59 69.85 58.02 62.56 49.85 68.17 55.93 68.84 50. 36 50.73 72.01 46.59 59.29
Ti0, 0.84 0.62 0.87 0.67 0.85 0.76 | .08 0.72 0.94 0.94 0.95 0.81 0.95
ALO, 17.56 14.45 17.92 17.93 16.79 4.13 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 .77 1.70 2.20
Fe 0, 1.00 0.36 0.37 0.47 0.26 0.09 0.39 0.36 1.06 0.27 0.11 0.10 0.00
ToTaL FE0, 8.00 2.68 4.96 3.54 6.47 3.33 5.07 2.80 7.26 6.3l 2.08 1.99 2.45
MNO 0.08 0.04 0.05 0.03 0.06 0.04 0.03 0.03 0.04 0.05 0.03 0.01 0.02
McO .78 0.78 | .34 |31 1.7 1.04 |.64 0.79 [.58 l.34 0.52 0.60 0.83
Ca0 .14 0.95 0.5l 0.51 2.75 0.45 0.38 0.53 0.34 0.39 0.26 0.14 0.19
N ;0 [ .20 |.08 0.77 | .05 0.75 0.97 0.91 1.29 0.85 0.70 0.56 0.18 0.48
K,0 3.22 4.15 3.20 4.23 2.92 3.79 3.55 4.18 2.97 2.8 3.88 2.64 3.23
P,0¢ 0.12 0.07 0.10 0.06 0.40 0.06 0.10 0.07 0.08 0.14 0.09 0.06 0.08
co,, 0.65 0.50 0.60 0.10 3.20 0.35 0.25 0.45 0.85 2.10 0.25 0.45 0.30
S 0.06 0.03 0.10 0.04 0.15 0.05 0.06 0.12 0.92 0.20 0.08 0.21 0.09
CL 0.01 0.01 0.01 0.0! 0.02 0.0 0.02 0.01 0.0l 0.01 0.01 0.01 0.0
L.0. 1. 7.20 4.18 11.83 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  100.18 98.6% 99.09  100.1] 99.17 99.87 99.98 99.02 99.44 99.97 99.06



TABLE  |4A
BOREHOLE A /78

A78/ | /2 /3 /4 /5 /6 /7 /8 /9 /10 /1 /12 /13
510, 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
Ti0, .10 2.39 |.6] 1.0l 0.91 0.88 1.05 0.86 1.00 0.92 0.61 0.74 0.96
AL,0, 21.86 21.65 i6.84 22.34 [7.64 19.84 21.10 21.23 21.19 24.18 12.19 15.83 22.28
FeO - - - - - - - - - - - - -
FE2O3 - - - - - - - - - - - - -
ToTaL FE 0, 1.72 .75 .21 .60 |.55 6.91 3.6 7.23 2.02 0.64 2.35 1.02 2.56
MNO 0.01 0.01 0.01 0.01 0.01 0.12 0.05 0.14 0.01 0.01 0.04 0.0l 0.01
McO 0.56 0.30 0.25 0.48 0.49 1.63 0.95 0.96 0.68 0.32 0.47 0.57 0.94
Ca0 0.15 0.10 0.1 0.09 0.21 0.23 0.16 0.26 0.12 0.16 0.67 0.50 0.25
N4 0 0.19 0.14 0.16 0.23 0.18 0.33 0.17 0.14 0.17 0.17 0.05 0.06 0.20
K,0 1.38 1.78 0.90 2.06 0.97 2.98 .92 .92 1.82 1.06 0.61 0.92 2.46
PO 0.05 0.05 0.04 0.06 0.05 0.08 0.07 0.09 0.06 0.06 0.04 0.05 0.10
co,, 0.35 0.45 0.55 0.25 0.45 2.40 1.00 4.00 0.20 0.25 0.80 0.40 0.25
S 0.21 0.17 0.28 0.15 0.19 0.08 0.06 0.10 0.19 0.14 .18 0.20 0.09
CL © 0.01 0.0l 0.0l 0.0l 0.0 0.0! 0.01 0.0l 0.01 0.0l 0.0l 0.01 0.01
L.0. 1. 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 I5A

BOREHOLES A/76 anp A/o2

A76/ 1 /2 /3 /4 /5 /6 A2/ /2 /3 /4 /5 /6
510, 44.61 58.8 | 38.76 51.12 48.31 + 41,99 46.41 42.22 47.30 39.86 44.81 55.39
T10, 0.92 1.25 0.91 .01 f.00 0.77 0.90 0.87 1.20 .19 0.83 .16
AL,0, 22.80 19.99 16.80 22.30 22.3] 16.72 22.95 17.58 17.40 23.39 25.99 20.86
FEOQ - - - - - - - - - - - -
FE2O3 - - - - - - - - - - - -
ToraL FEl0, 0.79 0.96 I.60 3.42 4.52 .63 4.67 2.56 1.00 0.97 1.69 .67
Mn O 0.00 0.0 0.01 0.03 0.06 0.0l 0.06 0.05 0.01 0.00 0.01 0.01
McO 0.28 0.23 0.48 0.76 0.61 0.47 0.84 0.59 0.30 0.21 0.58 0.65
CA0 0.12 0.09 0.72 0.18 0.19 0.17 0.21 0.28 0.11 0.12 0.12 0.14
N4 50 0.02 0.01 0.00 0.07 0.06 0.05 0.09 0.09 0.10 0.06 0.11 0.12
K,,0 1.02 .65 0.54 .73 .33 0.90 .63 1.02 1.25 0.67 .16 i.44
P,0¢ 0.04 0.05 0.30 0.10 0.10 0.07 0.11 0.11 0.04 0.04 0.04 0.04
co,, 0.25 0.40 0.50 .70 2.25 0.30 l.30 0.85 0.30 0.15 2.65 0.30
s 0.17 0.08 0.32 0.14 0.11 0.22 0.11 0.20 0.16 0.25 0.17 0.23
CL 0.00 0.01 0.01 0.0 0.01 0.0l 0.01 0.0l 0.0! 0.00 0.0l 0.00
L.0.1. 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 : I1.84 8.36 14.94



TABLE _[6A
SOMKELE __ BOREHOLE.
sec/| /2 /3 /4 /5 /6 /7 /8 /9 /10 /i /12 /13
510, 61.05 65.25 64.26 65.29 63.01 64.94 65.54 68. 18 56.08 65.79 69 .08 64.60 53.62
Ti0, 0.59 0.40 0.68 0.67 0.65 0.67 0.70 0.61 0.65 0.74 0.76 0.8] 0.53
ALO0, l4.64 .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 .58 2.30 .51
Fe,0, 0.0] .39 0.97 0.8 [.00 0.59 0.90 0.86 .14 0.80 0.60 1.07 0.24
TotaL Feg0, 2.25 8.98 5.44 4.49 4.52 3.31 4.33 4.05 4.74 3.67 2.37 3.64 .92
MNO 0.02 0.24 0.06 0.05 0.03 0.0 0.04 0.06 0.10 0.03 0.01 0.02 0.00
McO 0.86 I.52 1.45 .54 .37 l.22 l.22 .15 .09 (.17 0.85 Fold 0.72
Ca0 0.52 .09 0.82 |.04 0.52 0.28 0.60 0.53 0.33 0.24 0.19 0.17 0.14
N0 0.99 0.53 .04 .34 0.92 0.92 Lot .35 0.98 0.89 1.06 0.71 0.52
K,0 2.75 [.87 3.09 2.81 3.60 3.98 3.28 2.97 3.28 3.0l 2.91 4.05 2.60
P,0g 0.08 0.16 0.19 0.18 0.13 0.13 0.16 0.15 0.13 0.10 0.06 0.09 0.05
co,, 0.25 0.70 0.55 0.85 .20 0.25 1,15 2.20 2.00 0.10 0.25 0.30 0.10
s 0.24 0.2 0.06 0.06 0.13 0.09 0.06 0.06 0.28 0.15 0.05 0.09 0.37
CL 0.01 0.0 0.01 0.0 0.0 0.00 0.00 0.00 0.01 0.00 0.00 | 0.00 0.01
L.O.1. 15.54 7.54 5.32 4.97 7.93 7.00 5.03 3.50 14.39 7.29 4.73 5.3I 25.63
TOTAL 99.54  100.0] 98.36 99.16  100.5! 99. 31 99.17 99.60 99.10 99.73  100.34 99.42 99.52
c 9.98 18.33



TABLE (6A {conTiNuED)

sEc/|4 /i5 /16 J17 /18 /19 /20 /21 /22 /23 /24 /25 /26

- SIO2 -60.8E 59.57 63.49 66.62 68.82 63.87 67.13 65.02 62.49 63.89 58.57 31.56 52.81
T102 0.70 0.77 0.70 0.68 0.59 0.72 0.51 0.69 0.75 0.81 0.91 0.57 0.93
A|_203 16.53 19.01 16.96 I5.77 14.73 17.11 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 1.0l 1.79 1.66 0.97 0.84 .09 1.06 0.67 1.04 1.3l 0.91 0.41 1.06
ToTaL FE203 6.92 6.66 6.85 4.74 4.27 5.01 4.57 4.84 5.21 7.38 5.08 37.46 10.17
MnO 0.16 0.07 0.05 0.05 0.08 0.05 0.05 0.05 0.05 0.08 0.03 0.22 0.0!
McO .14 [.70 2.18 .55 .42 .50 [ .47 .53 1.63 .36 .59 3.63 2.06
Ca0 0.5] 0.47 0.41 0.77 .08 0.69 0.52 0.66 0.62 0.78 0.98 0.78 0.26
NA20 0.93 0.67 0.97 .30 .41 .13 .18 1.33 .30 I.15 0.86 0.34 0.76
K20 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
P205 0.23 0.18 0.14 0.13 0.1i9 0.1 0.10 0.12 0.13 0.12 0.10 0.26 O.11
002 0.45 0.20 0.20 0.40 0.25 0.25 0.10 0.10 0.10 0.10 0.10 2.10 0.10
S 0.08 0.05 0.07 0.15 0.10 0.25 C. Il 0.09 0.26 0.27 0.23 0.74 0.10
CL 0.0i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.0l
L.O.1. 9.02 5.78 4.44 4.70 3.03 5.70 4.6 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



DANNHAUSER BOREHOLE SEDIMENTS

SlO2

T|O2

A|_2O3

FeO

FE203
ToTAL FE20
MNO

MeO

Can

Na_ 0
Ao

TOTAL

3

TABLE I7A

Ec DAN /2 /3 /4 /5 /6 /7 /8 /9 /10
62.23 55.29 49.92 49 .97 43.98 52.28 77.02 73.41 57.85 60. 30
0.84 0.82 0.81 0.71 0.77 0.97 0.77 0.54 0.85 0.94
17.30 18.37 18.81 17.94 20.34 21.60 10.90 (.14 17.90 19.34
4.74 6.32 5.75 4.02 4.45 2.81 2.08 3.02 5.17 3.88
0.96 N 0.24 4.86 6.58 0.09 0.3I 0.21 0.69 .26
6.23 8.14 6.15 9.33  11.56 3.21 2.63 3.58 6.43 5.57
0.05 0.07 0.05 0.08 0.08 0.02 0.04 0.05 0.06 0.02
1.90 2.09 1.85 |.44 .12 1,15 0.56 0.75 1.43 i .60
0.%9 0.86 0.8/ . 0.72 0.33 0.20 0.27 0.50 0.50 0.24
1.20 1.09 0.94 0.59 0.34 0.78 .36 1.34 .16 .30
2.61 2.51 3.03 2.95 2.51 3.25 3.22 3.29 2.90 3.48
0.09 0.14 0.09 0.06 0.06 0.11 0.07 0.07 0.11 0.10
0.45 0.45 2.70 0.55 0.10 0.10 1.15 2.05 0.50 0.10
0.16 0.23 0.43 3.58 4.36 0.29 0.07 0.07 0.15 0.06
0.01 0.01 0.02 0.0 0.02 0.01 0.01 0.01 0.0l 0.0]
6.14 9.23 13.83 14.79 18.06 15.38 2.17 2.33 9.54 6.43
99.63  99.06 98.97 99.13 99.25 99.03  100.17 99.06 99.24 99.42
2.21 2.82 4.56



TABLE [8A

SPRINGBOK AND VIERFONTEIN COLL IERIES

Ec4 Ecb Ecé Ec7 Ec8 Ec9 Ecl10 Ecili Ecl2 Ecl3 Ecl4 Eclb Eclé
SlO2 46.82 50.82 50.97 41.71 60.89 47.33 49.52 49.94‘ 58.49 46.02 44.68 38.77 39.92
TaO2 0.75 0.85 .04 0.82 0.77 0.91 0.97 0.78 0.90 0.71 0.63 .89 3.06
AL203 23.43 19.92 26.23 19.33 20.76 22.98 24.53 19.64 16.93 [7.31 34.02 19.45 22.98
FEO 4.10 6.45 .09 0.83 0.97 3.05 Le12 6.77 4.50 7.01 0.83 0.40 .05
FE203 0.54 0.70 0.27 9.75 0.73 0.00 0.40 0.89 1.63 .13 0.03 0.14 0.07
ToTaL FE203 5.11 7.87 .50 10.66 .80 3.8 | .64 8.41 6.64 8.93 0.95 0.58 1.25
MnO 0.02 0.07 0.0! 0.18 0.01 0.04 0.01 0.06 0.07 0.17 0.01 0.00 0.00
MeO 0.49 .24 0.53 l.12 0.44 0.79 0.51 .38 |.88 .14 0.38 0.23 0.21
Ca0 0.08 0.3l 0.08 0.34 0.05 0.12 0.07 0.64 0.55 0.66 0.33 0.58 0.34
NA20 0.20 0.23 0.17 0.13 0.22 0.19 0.18 0.91 1.4 la 1 0.05 0.92 0.30
K20 .68 2.78 .59 1.94 1.91 1.91 .58 .51 2.60 1.35 0.32 0.12 0.21
P2O5 0.05 0.11 0.17 0.10 0.06 0.10 0.07" 0.1l 0.08 0.14 0.14 0.05 0.05
002 0.10 3.20 0.35 4.76 0.10 .30 0.10 0.10 0.20 3.00 0.10 0.20 0.40
S 2.46 0.28 0.10 0.15 0.32 0.12 0.15 0.68 0.16 0.94 0.06 0.10 0.30
CL 0.01 0.01" 0.0l 0.0l1 0.0l 0.0l 0.01 0.0l 0.01 0.0l 0.0 0.01 0.0]
L.O. . 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 99.82 99.40 100.07 99.43 99.28 100. 11 99.00 9G.43 99.36 100.06 98.97



JABLE _19A

NORTHERN ECCA FACIES SHALES

Ecit7 Ecl8 Eci9 Ec20 Ec2 Ec22 Ec23 Ec24 Ec25 Ec27 Ec30
5102 ‘ 70.87 61.39 58.27 29 .47 55.88 56.15 64.49 58.32 57.23 59.06 58.20
T|O2 0.60 0.85 0.91 0.30 0.76 0.75 0.75 0.73 0.71 0.90 0.78
AL203 14.04 21.13 22.59 7.37 18.36 18.04 17.55 19.48 16.65 21.37 19.34
FeO .94 1.36 0.93 24.28 0.79 0.43 1.01 0.21 - 0.72 0.43 0.93
FE2O3 .49 3.84 3.53 6.08 6.99 10.81 2.52 7.48 .32 5.26 3.33
ToTaL F5203 3.65 5.36 4.58 33.05 7.86 11.28 3.64 7.71 f2.12 5.74 4.38
MNO 0.03 0.0l 0.02 0.24 0.08 0.05 0,01 0.04 0.09 0.05 0.04
McO 1.26 0.91 0.47 2.70 0.77 0.68 0.79 0.83 0.89 0.62 .04
Ca0 0.87 0.20 0.17 .29 0.64 0.57 0.16 0.23 .05 1.05 0.25
NA2O 1.51 .42 .51 0.17 0.34 0.36 0.83 0.6l 0.58 0.84 0.56
K2O 3.19 2.65 2.42 2.03 .89 [.81 (.81 1.93 .40 2.59 3.19
P205 0.16 0.22 0.15 0.18 0.42 0.42 0.14 0.14 0.80 0.62 0.1
CO2 0.10 0.10 0.10 20.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10
S 0.02 0.01 0.02 0.17 0.03 0.0l 0.03 0.0l 0.0l 0.0l 0.02
CL 0.00 0.0l 0.00 0.0! 0.0l 0.0l 0.0 0.0l 0.0l 0.0 0.0l
L.O. 1. 3.27 5.14 7.96 3.56 2.3l 9.18 9.83 9.06 8.33 7.14 I1.37

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

Quio Qu23 SA27 SA 31 SA34 R2 Ecl Ec?2 Ec3
SIO2 63.82 64.38 £8.13 59.24 66.21 49.87 71.10 71.89 63.88
T|02 0.73 0.82 0.74 0.69 0.55 0.23 0.55 0.62 0.76
AL203 17.04 16.44 18.99 18.33 15.91 27.93 13.15 12.67 13.28
FEO 4.42 5.20 5.44 5.86 4.36 0.50 2.59 2.01 2.44
FE203 0.94 0.81 1.6 1.00 0.98 .84 .66 2.64 .96
ToTAL FE203 5.85 6.59 7.66 7.51 5.82 2.4 4.53 4.87 4.68
MnO 0.06 0.09 O0.11 0.10 0.06 0.0t 0.07 0.06 0.13
McO 2.08 2.21 2.29 2.09 {.55 1.80 1.39 .36 .50
Ca0 0.83 0.73 .02 0.74 0.38 0.26 0.95 0.89 4.59
NA20 1.29 .77 l.12 .45 1.43 0.15 2.24 2.04 1.75
K20 : 3.68 3.94 4.45 3.70 3.28 7.28 2.74 2.62 2.92
P205 0.13 0.17 0.15 0.20 0.10 0.07 0.14 0.17 0.25
CO2 0.25 0.30 0.18 0.32 0.21 0.20 0.10 0.10 3.20
S 0.00 0.05 0.02 0.03 0.04 0.05 0.02 0.02 0.06
CL 0.00 0.03 0.00 0.01 0.00 0.00 0.01 0.0l 0.01
L.O. 1. 3.66 1.96 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

RI ABI AB4 AB7 PR40 PR4 | KL14 KL17 Cveéeb Cv7l Cv75 WECI WEC3
8102 58.55 66.22 61.67" 59.3? 61.65 59.47 63.85 - 60.91 59.44 62.01 60.53 57.35 57.94
TIO2 0.92 0.71 0.75 0.63 0.70 0.58 0.81 0.68 0.54 0.63 0.64 0.6 0.69
A|_203 20.46 16.16 17.99 19.20 17.32 18.49 16.39 18.04 17.47 16.65 16.27 19.10 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 FE203 5.90 5.74 6.85 7.81 7.07 7.13 5.99 T.29 7.50 6.76 7.70 Tl T7.75
MNO 0.07 0.07 0.08 0.11 0.08 0.09 0.10 0.06 0.10 0.07 0.15 0.13 0.12
MeO 1.07 1.65 2.15 2.25 }.92 2.03 2.01 2.05 2.33 .59 .63 .90 2.37
Ca0 0.26 0.74 0.71 0.54 0.67 0.49 0.95 0.50 0.37 0.65 0.88 2. 11 0.66
NA20 0.68 .35 1.46 {.25 .18 1.50 2.14 .46 .19 .53 1.70 1.42 .81
K20 2.89 3.64 4.25 442 4.09 4.08 3.05 3.69 4.01 3.10 3.25 3.76 3.97
P205 0.20 0.16 0.17 0.14 .16 0.14 0.17 0.19 0.12 0.18 0.17 .18 0.17
CO2 0.15 0.25 0.45 0.25 0.10 0.30 0.27 0.30 0.30 0.55 1.775 0.10 0.10
S 0.03 0.01 0.0! 0.05 0.00 0.04 0.03 0.05 0.01 0.02 0.03 0.00 0.00
CL 0.01 0.0 0.0 0.00 0.01 0.0t 0.00 0.00 0.0! 0.01 0.01 0.03 0.01
L.O.1. 8.44 2.95 2.55 3.82 4.95 4.86 3.21 4.28 5.84 6.12 6.81 5.04" 4.22

TOTAL 99.60 99.64 99.10 99.74 99.90 99.17 98.95 99.46 99.22 99.85 . 100.49 99.81 . 100.08



CENTRAL ECCA FACIES (conTD.)

TABLE 22A

WEC4 WECS WECS5s WECSc WEC50D WECSep WECT WECS WECO9 WECIO WEC T

5102 62.20 70.10 47.25 74.06 73.21 13.51 62.75 59.09 63.12 72.08 60.89
_TI02 0.66 0.47 0.68 0.65 0.67 0.19 0.73 0.64 0.67 0.47 0.68
AL203 17.93 14.00 16.50 13.22 15.02 5.15 17.22 18.41 16.61 12.35 {7.07
FeO 4.60 . 3.17 0.28 0.21 1.08 6.66 3.08 2.48 3.28 1.08 4.92
FE203 1.79 l.71 0.83 0.89 0.14 3.64 3.43 2.50 2.36 3.96 .70
ToTaL FE203 6.91 5.23 1.15 (I 1.35 11.05 6.85 7.27 6.00 5.16 7.17
MnO 0.10 0.04 0.01 0.01 0.0! 0.70 0.06 0.10 0.09 0.06 0.1l
MeO 2.28 | .44 0.99 0.62 0.65 1.6l 2.12 2.14 2.21 .34 2.38
Ca0 0.38 0.37 12.95 0.16 0.11 34.09 0.97 0.53 .38 0.62 .12
NA2O 1.62 1.22 0.14 0.20 0.17 0.14 1.39 0.97 .66 .08 .59
K20 4.33 2.28 4.16 3.54 3.88 0.27 3.49 4.38 3.09 2.14 3.68
P205 0.11 0.08 0.18 0.15 0.12 T.57 0.17 0.10 0.12 0.09. 0.39
CO2 0.10 0.10 12.91 0.27 0.13 25.14 0.20 0.20 0.88 0.10 0.10
S 0.00 0.00 0.02 0.03 0.01 .30 0.01 0.0l 0.01 0.00 0.00
CL 0.0l 0.0! 0.01 0.0l 0.0! 0.04 0.0! 0.0l 0.02 0.01 0.01
L.O. 1. 3.34 3.95 3.68 5.43 3.42 4.65 3.97 4.82 3.65 3.80 3.76
TOTAL 99.97 99.30 99.61 99.42 98.75 99.12 99.94 98.65 99.50 99. 3! 98.93



TABLE 23A

WESTERN _ECCA__FACJIES

AEC/ /2 /3 /4 /5 /6 /7 WECI3 WEC 14 WECI5 WEC |7
510, 52.87  67.37 31.75 65.40 63.37 63.93 58.62 61.07 60.99 71.69 25.51
Ti0, 0.86 0.59 0.69 0.6l 0.7t 0.72 0.79 0.77 0.81 0.60 0.16
AL,0, 17.05  13.77 14.20 15.43 15.80 15.46 16.55 17.81 16.42 12.83 5.32
FEO [.40 |.58 12.36 2.30 3.16 3.59 4.60 . 4.94 2.60 .72 0.00
Fe, 0, 0.0} (.0l | .37 I .66 |.57 |.51 2.36 2.00 3.12 (.51 18.91
ToTaL Fe,0, | .58 2.78 15.12 4.22 5.09 5.50 7.47 7.49 6.00 3.43 18.91
Mn O 0.01 0.0l 0.5I 0.02 0.03 0.04 0.09 0.10 0.08 0.04 5.70
MO 0.92 |.52 3.75 .55 1.99 |.86 2.87 2.24 2.28 .19 [.42
Ca0 0.17 0.48 6.50 0.79 0.66 0.59 0.92 0.97 1.29 .36 19.78
NA 0 0.62 0.83 0.24 .24 .74 .57 2.05 |.38 I.51 2.48 0.00
K,0 2.68 2.71 [ .55 2.26 3.02 3.08 4.09 4.29 4.79 2.86 0.32
PO 0.05 0.09 0.96 0.08 0.10 0.09 0.27 0.19 0.19 0.17 2.23
co,, 0.30 0.50 6.56 0.35 0.30 0.25 0.25 0.19 0.13 0.30 15.3I
S 0.52 0.10 0.30 0.11 0.04 0.05 0.06 0.00 0.00 0.00 0.03
CL 0.01 0.00 0.00 0.0l 0.01 0.01 0.02 0.01 0.01 0.00 0.01
L.O. 1. 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  98.7I 99.15 99.82 99.88 99.10 98.96 99.92 99.12 99. 11 98.66
c 16.55 7.98



BEAUFORT SERIES

SIO2

T|O2

A|_203

FEO

FE2O3

ToTaL FE203
MNO

McO

Ca0

NA2O

L.O0.1I.

TOTAL

TABLE

244

BF I BF2 BF3 BF4 BF5 BF6 BF7 BF8 WBF6 PR38 PR39
67.26 62.74 62.99 62.72 66.89 60.51 61.15 60.69 65.64 62.64 66.48
0.70 0.67 0.68 0.67 0.63 0.62 0.65 0.71 0.73 0.76 0.64
15.45 16.01 17.15 15.48 15.27 17.82 18.16 17.00 15.17 16.65 15.09
.58 2.23 | .87 2.59 .87 4.45 4.38 0.72 1.26 3.3l 2.80
3.47 5.06 5.23 3.29 3.00 2.27 2.52 6.30 4.77 3.39 .96
5.23 7.53 7.30 6.17 5.08 7.22 7.39 7.10 6.18 7.07 5.08
0.09 0.08 0.08 0.10 0.04 0.08 0.09 0.04 0.04 0.08 0.06
{41 .65 .97 .69 1.63 2.16 2.30 .50 .56 .87 .74
0.75 f.12 0.54 1.90 0.83 0.69 0.26 0.14 0.60 0.78 {.19
.50 .65 .46 1.0l 2.20 1.19 0.64 0.89 .09 1ol |.25
2.85 3.02 3.64 3.65 3.34 4,63 4.75 3.74 3.14 4.18 3.46
0.15 0.12 0.12 0.15 0.20 0.11 0.13 0.14 0.14 0.14 0.18
0.10 0.40 0.10 .20 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.02 0.01 0.0 0.04 0.04 0.02 0.02 0.02 0.00 0.02 0.04
0.00 0.00 0.00 0.00 0.04 0.08 0.01 0.00 0.00 0.0l 0.0!
4.45 3.46 4.18 3.80 3.11 4.40 3.81 6.34 5.1 3.87 3.85
99.94 98.45 100.21 98.53 99.36 99.53 99.42 98.38 99.50 99.25 99.10
0.28



TABLE 25A

DREDGED AGULHAS SANK SEDIMENTS

DR2 1| DR50 DR127 DR140 DR142 DR143 LS120 LS3
SlO2 68.76 57.52 71.49 59.28 65.60 64.25 64.52 53.87
T|02 0.83 0.82 0.68 .04 0.88 0.86 0.84 1.09
AL2O3 15.48 19.88 13.17 19.47 17.12 16.56 15.61 23.71
FeO 2.34 5.46 3.68 4.24 2.32 4.00 5.34 .20
FE203 2.17 .80 1.00 2.27 2.75 2.12 2.24 4.43
ToTaAL FE203 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
MeO .30 2.39 .77 .73 .55 .86 1.94 .88
Ca0 0.15 0.18 0.23 0.23 0.16 0.20 0.28 0.03
NA2O .39 0.80 | .26 1.33 .21 1.01 .07 0.47
K20 3.04 3.70 2.48 3.77 3.37 3.30 2.75 5.66
P205 0.10 0.15 0.13 0.17 0.13 0.17 0.19 0.12
CO2 0.09 0.07 0.25 0.25 0.07 0.2! 0.20 0.1
S 0.01 0.01 0.01 0.01 0.03 0.03 0.05 0.02
Cc 0.07 0.01 0.06 0.04 0.05 .11 0.05 0.03
L.O. 1. 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



SEPARATED LESS THAN

Si10
T:0
AL_O
F5203
MnO
McO

Ca0

TOTAL

TABLE 20A
2 MICRON FRACTIONGS.

Fecld Fal7 Fal JP7 Kute Kurd SCHR3 Mm7? Col Bk7 Bk 14 Bk 18 Bk21 W66
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
0.63 0.46 0.25 0.40 0.78 .55 0.54 0.856 0.62 0.62 0.96 0.84 0.97 0.42
19.25 22.16 19.71 22.81 30.82 27.91 22.09 19.79 22.18 31.46 25.01 25.94 28.93 28.35
17.18 P1.99 32.58 13.12 2.03 4.73 il1.19 6.61 8.89 5.94 6.78 7.25 6.48 10.33
0.19 0.17 0.06 0.12 0.0! 0.02 0.18 0.04 0.02 0.02 0.02 0.02 0.04 0.03
5.82 7.24 3.52 8.30 0.99 .87 5.69 2.58 2.56 .59 2.93 3.19 2.33 1.48
0.19 0.09 0.00 .15 0.48 0.25 2.33 0.77 .24 0.25 0.35 0.77 0.09 0.09
0.07 0.31 0.i5 0.85% 0.56 0.13 0.71 0.79 0.28 0.78 0.58 0.60 0.27 0.3%
4.59 4.95 0.3l 3.51 8.93 9.63 5.26 5.03 5.75 5.83 5.75 5.75 6.69 5.60
0.12 0.06 0.00 0.07 0.13 0.06 0.10 0.29 0.09 0.1t 0.21 0.21 0.08 0.12
9.26 9.34 8.50 8.65 6.86 6.03 8.39 8.63 6.94 8.39 8.01 10.41 9.3l 12.34
99.25 98.83 99.88 98.69 99.25 98.98 99.58 99.46 98.66 99.70 95.38 99.46 99.99 99.03



Si0
T10
A|_203

FE2O3
MNO
McOQ

Ca0

TOTAL

TABLE 26A (conTinueD)

45/64/3 47/64/7 47/64/11 48/65/11  Sec? Sec3 Sec22 Sec23 EcDANS  Ecl4  Eci8 WEG | WEc4  AB4
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
0.89 0.95 0.95 1.95 0.43 0.71 0.76 0.77 0.9 0.67 0.48 0.51 0.28 0.86
24.29 26.30 25.47 31.22 15.85 24.95 23.25 25.22 27.50 36.14 31.52 23.55 26.09 24.79
9.63 [1.12 4.23 3.59 9.76 8.72 6.01 9.29 8.06 0.57 7.06 10.63 10.57 9.49
0.10 0.11 0.02 0.04 0.29 0.09 0.06 0.10 0.08 0.0/ 0.0l 0.15 0.10 0.08
3.66 2.47 l.37 .14 2.06 2.33 2.24 2.05 |.84 0.29  1.27 2.99  3.77  3.02
0.62 [ .04 0.53 0.37 .82 0.89 0.69 0.93 0.39 0.22  0.26 2.12  0.38 0.67
I.33 0.84 0.88 0.3l 0.68 0.62 0.66 0.66 0.91 0.13 1.91 (.36 0.96 0.95
6.76 4.57 6.13 1.98 3.05 5.34 5.14 5.06 4.61 0.19  3.96 4.51 5.56 6.65
0.14 0.07 0.05 0.05 0.13 0.10 0.06 0.07 0.08 0.02 0.28 .12 0.09 0.12
7.93 13.10 9.73 15.08 [1.87 10.15 9.93 10.38 i1.82 17.92  7.75 7.80 7.60 5.64
99.57 100. 11 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 [CoNTINUED)

Qu23 AEc4 RI BF7 PR38
5102 52.42 58.53 45.51 52.26 49.09
T|O2 .43 0.56 0.54 0.53 0.97
AL2O3 13.38 17.82 26.59 22.03 23.73
FE2O3 11.66 4.97 7.93 7.98 8.58
MNO 0.18 0.02 0.05 0.07 0.09
McO 3.68 .99 .63 2.72 2.62
Ca0 1.76 0.80 0.27 0.28 0.88
NA2O [.14 .28 0.76 0.53 0.64
K2O 5.70 2.16 3.3 6.04 6.87
P2O5 0.50 0.05 0.24 0.09 0.12
L.O. 1. 5.38 [2.09 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.

Fel4 . Fel7 Fel JP7 Kut2 Kui d ScHR3 Mm7 Cel Bk7 Bk i4 Bk 18 ‘Bk2i Web
SsO2 46.23 46.40 36.56 43.44 51.17 49.80 47.05 59.16 53.80 47.72 53.0]! 49.63 49.40 45.49
T|02 0.69 0.5l 0.28 0.44 0.84 1.65 0.58 0.94 0.67 0.67 .05 0.94 1.07 0.48
A|_203 21.22 24.44 21.54 24.97 33.09 29.70 24. 11 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 12.21 7.24 9.55 7.58 7.37 8.09 7.14 1'.79
MnO 0.21 0.19 0.07 0.13 0.0! 0.02 0.19 0.05 0.02 0.02 0.02 0.03 0.04 0.04
McO 6.41 7.98 3.85 9.09 .07 1.99 6.21 2.83 2.75 1.73 3.19 3.56 2.57 1.69
Ca0 0.21 0.10 0.00 1.26 0.5! 0.26 2.55 0.85 1.33 0.28 0.38 0.86 0.10 0.10
NA20 0.07 0.3l 0.15 0.86 0.56 0.13 0.71 0.79 0.28 0.78 0,58 0.60 0.27 0.3¢%
K20 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
PO 0.13 0.07 0.00 0.08 0.14 0.07 0.11 0.3l 0.09 0.11 0.23 0.24 0.08 0.14



5:0
o
AL O
FE2O3
MnO
MeO

Ca0

TABLE

27A

{conTiINUED)

45/64/3 a7/64/7 4aT/64a/11 48/65/11  Sec2 Sec3 Sec22  Sec23  EcDan9 Ecl4 Ecl8 Wec | Wec4 AB4
48.02 46.64 51.16 51.49 60.87 51.47 56.33 50.24 49.8] 52.55 48.27 48,68 48.59  49.53
0.96 .09 .05 2.30 0.49 0.79 0.85 0.86 .03 0.82 0.52 0.55 0.30 0.92
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
10.46 12.80 4.68 4.23 11.08 9.71 6.68  10.37 9.14 0.70 7.66 11.53 11.44  10.06
0.11 0.12 0.02 0.04 0.33 0.10 0.06 0.1l 0.09 0.0l 0.01 0.17 0.1l 0.09
3.97 2.85 | .52 1.35 2.34 2.59 2.49 2.29 2.09 0.36 l.37 3.25 4.08 3.20
0.67 .20 0.58 0.43 2.06 0.99 0.77 .03 0.45 0.27 0.28 2.30 0.41 0.71
.33 0.84 0.88 0.3 0.68 0.62 0.66 0.66 0.91 0.13 .91 l.36 0.96 0.95
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
0.15 0.08 0.05 0.06 0.15 0.11 0.07 0.08 0.09 0.03 0.30 .22 0.09 0.13



S10
Ti0
AL 0
FE203
MNO
MeO

Ca0

TABLE 27A (conuTiNuED)

Qu23 AEc4 R BF7 PR38
55.40 66.57 51.93 55.23 52.08
.51 0.63 0.61 0.56 1.03
i4.14 20.27 30.34 23.28 25.18
12.32 5.65 9.05 8.43 9.10
0.19 0.02 0.05 0.08 0.10
3.89 2.26 1.86 2.88 2.78
.86 0.91 0.3l 0.30 0.94
l.14 .28 0.76 0.53 0.64
6.02 2.46 3.78 6.38 7.29
0.53 0.06 0.27 0.10 0.12




; Ecca SERIES

(NorTHERN FACIES, 52.37 0.82 17.62 2.61 3.91 0.07 | .36 0.56 .06 |.89 0.11 .43
UPPER SHALES)
(STR;?EREHEEE;TS, 58. 26 0.86 17.29 0.99 4.69 0.06 .43 .29 0.94 3.40 0.29 0.24
oo (7.27) {0.14) (2.16) {0.80) (2.45) {0.03) {0.45) (1.91) {0.28) (0.51) (0.68) (0.28)
GB SErRiES BOREHOLES
(NorTHERN FaciEs,
MIDOLE SHALES) 46.49 .04 20.28 0.1l 2.05 0.01 0.58 0.23 0.12 l.40 0.07 0.21
A SERIES BOREHOLES (5.54) {0.34) (3.15) (0.10) (1.61) (0.01) (0.31) (0.21) {0.08) (0.59) {0.05) (0.21)
(NorTHERN FaciEs, 61.94 0.68 16.30 0.93 4.76 0.06 .46 0.58 0.99 3.06 0.13 0.17
; MiooLE sHaLEes) (7.49) (0.12) (1.80) (0.38) (6.01) (0.05) (0.55) (0.28) (0.28) {0.65) (0.05) (0.15)
i SOMKELE BOREHOLE
g
g (NorTHERN FACIES,
) M DOLE SHALES) 58.62 0.80 17.36 .63 4.15 0.05 .39 0.50 .01 2.98 0.09 0.93
‘ DANNHAUSER BOREHOLE
‘ ALL NoRTHERN Facies | 54:93 0.88 18.47 0.88 3.86 0.05 [.17 0.69 0.73 2.59 0.16 0.3i
MiDDLE SHALES (9.06) (0.33) {3.30) (1.27) (3.61) (0.04) (0.59) {1.17) (0.46) {1.04) (0.39) (0.59)
(NorRTHERN FACIES,
\ LOWER SHALES) 59.4| 0.81 19.97 4.7 0.81 0.03 0.77 0.38 0.87 2.35 0.26 0.02
SOUTHERN FACIES 60.54 0.64 18.27 I.30 4.03 0.08 1.93 .22 .28 4.18 0.15 0.03
60.47 0.68 17.64 2.4] 3.77 0.09 1.93 .37 .36 3.72 0.22 0.02
CENTRAL FaciEs (3.93) (0.08) (1.39) (1.37) (1.59) (0.03) | (0.40) (2.76) (0.43) (0.50) (0.23)] (0.02)
WESTERN FACIES 58.26 0.73 i5.83 .63 4.06 0.10 2.11 .37 | .24 3.16 0.22 0.13
i .
5 SemiEs 63.04 0.68 16.25 3.75 2.46 0.07 .77 0.80 .27 3.67 0.14 0.02
EAUFORT SERIES (2.04) (0.04) (1.15) (1.39) (1.20) (0.02) | (0.28) (0.48) (0.42) (0.62) |[(0.03) (0.01)
DREDGED AGULHAS 62.91 0.87 17.63 2.35 3.64 0.03 |.89 0,19 .15 3.49 0.15 0.01
BAMK SHALES :
ALL SOUTH AERICAN 60.71 0.77 i6.49 3.06 3.28 0.06 .78 ~ 0.75 0.95 2.97 0.15 0.16
SHALES (8.12) (0.21) (3.77) (4.85) {2.57) (0.14) (t.22) (1.22) {0.63) (1.17) (0.25) (0.51)
| Co, 23 2 The 19 s by % 39 2
FOOTNOTES: SAMPLES CONTAINING MORE THAN 70% S|O2, 5% ToTAL FE2O3
- orR 10% CAO HAVE BEEN EXCLUDED.

Frcures
ARE GIVEN FOR SEQUENCES

%*

ALL DETERMINATIONS

INCLUDED

AVERAGE .

0

5AMPLES.

IN PARENTHESES ARE THE STANDARD DEVIATION. = THESE
CONTAINING MORE THAN




TABLE 28a
AVERAGE MAJOR ELEMENT ABUNDANCES IN SOUTHERN AFRICAN ARGILLACEQUS ROCKS
A
5.02 T502 L203 F5203 FEO MNO McO Ca0 NA2O K0 PO, 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
Fic TREE SERIES (5.40) (0.12) {2.99) (1.91) (3.52) (0.06) | (0.99) (1.16) (0.46) (rort) (0.02) (0.02)
PONGOLA _SYSTEM: 54.49 0.42 11,22 04.13 1.07 0.41 0.29 0.01 0.10 0.95 0.07 0.02
% Mozaan SERIES
KHE1S SYSTEM: 74.69 0.76 11.07 5.89 0.57 0.02 0.49 0.25 0.00 3.46 0.18 0.02
WITWATERSRAND SYSTEM:
* JEPPESTOWN AND 60.49 0.58 13.91 3.19 7.62 0.02 4.44 |.39 .19 1.96 0.08 0.08
GOVERNMENT REEF
SERIES
SINCLAIR FORMATION: 72.16 1.0l 14.97 2.0l 0.17 0.00 0.66 0.11 0.35 4.35 0.12 0.19
. % KuNYAas SERIES
DAMARA SYSTEM: 58, 34 0.86 16.41 6.89 1.0l 0.05 5.70 0.28 2.04 4.88 0.17 0.01
MA L ME SBURY FORMATION : 60.87 0.80 16.94 |.87 5.72 0.07 3.58 0.66 i.50 4.5] 0.15 0.07
x CANGO FORMATION: 58.10 0.76 18.36 5.03 2.94 0.07 2.69 0.80 0.46 5.17 0.17 0.02
NAMA SYSTEM: -
KuiBis SERIES 68.76 .00 16.11 |.38 0.94 0.05 0.89 0.3l 0.25 5.69 0.08 0.35
ScHwARZRAND SERIES | 61.43. 0.65 17.16 2.70 3.35 0.09 2.61 1.59 .78 3.20 0.14 0.02
% FisH RIVER SERIES 66.07 0.73 12.77 3.97 .01 0.08 2.21 2.77 1.72 2.90 0.20 0.03
(6.75) (0.20) (2.53) (1.02) (0.70) {0.02) (0.72) (1.30) (0.55) (0.72) (0.07) (0.03)
CAPE "SYSTEM: 62.57 0.94 17.55 3.38 2.90 0.04 1.53 0.21 0.66 3.52 0.14 0.05
BOKKEVELD SERIES (3.92) (0.09) (2.22) (1.49) (1.47) (0.02) (0.48) {0.25) (0.37) (0.69) (0.05) (0.09)
Wi TTEBERG SERIES 59.35 0.88 18.09 6.09 .36 0.04 .40 0.25 [ 0.54 3.40 0.14 0.02




TABLE __29A

AVERAGE MAJOR ELEMENT ABUNDANCES ON A VOLATILE FREE BASIS

S
|O2 FEZOB
. (ToTaL)
H
SWAZILAND SYSTEM: !
Fiec TREE SERIES 63.41
. {5.39)
'PONGOLA_SYSTEM:. |
% MozAAN SERIES ; 55.60
H
Wi TWATERSRAND SYSTEM:
* JEPPESTOWN AND GOVERNMENT REEF SERIES : 62.73
SINCLAIR FORMATION: ‘ . '
* Kunras SERIES ' . 75.10
MALMESBURY FORMATION: . " 64.93
x CANGO FORMATION: ' 61.01
NAMA SYSTEM: : ' 69.04
* FisH RiIVER SERIES ‘ (6.44)
CAPE SYSTEM: . 67 .35
BOKKEVELD SERIES o (4.82)
WiTTEBERG SERIES ' 66.14
KARROO SYSTEM:
Fcca SERIES
NoORTHERN FACIES, 61.93
UPPER SHALES . |

NORTHERN FACIES, 65.59 0.95 | “i9.15 6,02 | rear | .00

3.83
MIDDLE "SHALES ) ,
GB SERIES BOREHOLES : (5.48) (0.18) - (3.18] (3.08) (O°5jl,, ([=04) (0.36]
&?g;ﬁi?iHFAC'ES? 63.5] .43 | 27.67 3.18
BTEZTERZHE£2L559 68 .59 0.74 17,77 5,43 | 1.48 0.61 1 3.42
y (3.33) (0.12) (1.88) . (2.10) - (0.34) (0.30) - (0.51)

SOMKELE BOREHOLE

NORTQERN FaciES S : ‘
MI DDLE SHALES 64.60 0.90 19.63 715 .56 0.57 3.33

DANNHAUSER BOREHOLE

AL NoORTHERN FACIES 65.26 1 .06 21.77 5.22 | .25 0.64 3.01
MiDDLE ECCA SHALES (5.43) (0.52) {5.57) (3.09]) (0.55]) {D.68) (1.01]
NoRTHERN FACIES , 65.52 0.84 20.64 7.28 0.90 0.56 2,49
LOWER SHALES _
SOUTHERN FACIES , 66.03 | 0.66 17.94 5.79 1.90 .22 4.03
CentaaL Facies A |- 66.00 0.70 17.96 6.62 .93 0.74 < 3.80
TRAL FAC _ : : (4.95) (0.11) (2.21) {(1.87) {0.54]) (0.46) (0.65)
WESTERN FACIES _ . = 68063 0.79 i5.94 . 4.84 .92 0.83 3.47
Bea S 4 65.97 0.7l 17.01 6.79 i .85 " 0.83 " 3.84
EAUFORT SERIES (1.96) (0.05) (1.23) {(1.03) {0.29) | (0.50) (0.65)
DREDGED AGULHAS BANK SHALES 68.08 0.86 16.89 6.06 .95 " 0.26 3.32
A | 66.21 0.90 18.79 6.18 .86 0.78 | 3.26
AFL SOUTH.AFR'CAN SHALES {5.78) (0.37) (5.11) {2.94) (1.23) (0.89) (1.17)
AVERAGE SEPARATED CLAY 51.32 0.86 27.90 8.74 2.97 0.94 5.52
: (4.75) {0.40) (5.81) (3.23) (1.85) {1.13) (2.08)

FoOoTMOTES SAMPLES CONTAINING MORE THAN 75% Si0 15% ToraL FE2O AND

2’ 3

0% CAO HAVE BEEM EXCLUDED.

% ALL DETERMINATIONS INCLUDED IN AVERAGE

FicurReEs 1N PARENTHESES ARE THE STANDARD DEVIATIONS = THESE
ARE GIYEN FOR SEQUENGCES CONMTAINING MORE THAN {0 SAMPLES.




- .
TABLE ./

pe|

DEVIATION.

OF SAMPLES INCLUDED IN THE CALCULATIONS.

COMPiLATION SELECTED INTER-ELEMENT RATIOS};FOR’;’ SOUTHERN AFRICAN ROCKS
. ‘f » » ’ ’ 1] 2 4 o f | .
S1/AL S1 /T S /Me Si/Na AL/To AL /Me AL/P;/ AL /Na FE/MG Ty /P K/Ti Ti/Na Ca/Me Mg /P Ca/P K/P NA/p NA/k

SWAZ iLAND SYSTEM. 4ol 82.59 9.08 44.77  420.27 2.28 ‘ §55-9 10.03 2.29 8.956 5.19 0.59 0.22 {77.77 23 Tl 46,60 { 17.17 0.51
Fic TREE SERYES SHALES AND GRAYWACKES (16) i.24 22.84 2.28 26.79 .58 . 0.47 ;i28w6 4.89 0.60 .40 2,06 0.43 0.29 8.62 37 095 99 22,75 8.90 0.34

WIiTWATERSRAND SYSTEM. 3.99 | 75.35 H.ia 57.60 |21.85 | 2.85 J| 211, {1.03 3.29 10.65 6,35 .58 0.39 |73.0 1,69 26,70 | 54.60 ] 20.68 | 0.7
JEPPESTOWN AND GOVERNMENT REEF SERIES (10]) 0.8i [6.76 3.4 54.83 5.46 0082§f 49.6 6.42 2.80 2.5% 4,468 0.43 0.22 i8.8 0.83 16.05 23.36 1 14.63 0.52

v _ , |

{SINCLA IR FORMATION. 4.52 56.30 88.48 [58.9 i2.92 | 21.60 i53.9 27.35 4.32 P1.30 5.94 2.80 0.18 7.302 0.11 .42 58. 1 5.0 0.07
" KunYas SERIES - { 5) i .20 To12 [9.15 i02.5 2.08 9.43 72.0 6.18 1.82 2.7 0.58 .79 0.08 i .80 0.04 0.77 22 i .S 0.02
DAMARA SYSTEM. - (N 3. 14 53.2 7.9 18.0 16.9 2.5 (7.7 5.7 .63 7.3 7.9 0.3 0.04 {46.6 2.7 54.9 }21.0 0.37
MALME SBURY FORMATION. { 5) 4.00 66.15 21.78 23.04 117.57, 5.2] (42, 6.36 2.68 6.77 7.35 0.33 0.34 |28.52 7.47 46.02 | 20.35 0.53
(.29 [4.44 [1.68 6.42 2.53 0.51 46.7 3.01 0.40 | .56 2.85 0.i8 0.31 9.91 3.07 21,071 4.9 0.33
e
CANGO FORMATION. (4) 2.81 59.75 (9. 37 55.4 21427 6.92 130.3 19.70 4.15 .00 9,42 3.74 0.41 {22.52 7.56 55,60 { 4.77 0.09
. ! j‘(' ~ _

NAMA SYSTEM. 4.44 68.12 23.33 25.98 75.51 5.01 80.38 5.07 2.84 5.13 5.45 0.40 .44 {15.18 23.25 28.0 14.73 0.57

, Fisu RiIVER SERIES {13) 0.94 14,37 720 9.37 A 2.17 0.67 20.21 2.4 0.46 | 0.79 .6 0.21 0.74 5.72 [ 1.85 7.451 4.85 0.27
: ' )

CAPE SYSTEM. 3.27 53.92 30.02 86.56 f116.46 8.71 72,7 25.00 4,38 i0.50 5.00 .75 0.15 }i9.23 2.41 45.44 | 8.25 0.21
BOKKEVELD SERIES . (33] 0.66 .25 14.04 73.96 ;1,49 1 210 75.6 28.12 .50 | 4.55 1.0 167 0.i2 | 6.58 2.48 | 20.61 | 4.06 | 0.6
WiITTEBERG SERIES . (&) 2.83 54,21 35.87 9.92 1 10.1 i9.07 [2.95 205.2 A7.02 &6.37 (1.28 5. 50 o, 37 0.21 16.78 4,64 64,98 8.93 0.30

721 18.08 1 16,1 5.22 1 80.7 2.91 | 5.67 98.7 29.00 0.93 6.49 0.53 2.04 0.19 |8.66 7.i2 | 44.00 | 10.28 | 0.09

KARROQ SYSTEM. s , ‘

Ecca SERIES 2.65 49.43 130. 60 3477 19.27 .87 201.4 14.23 5.00 10.32 3.17 0.72 0.50 15.98 7.40 31.60 | 14.10 § 0.49
NoRTHERN FACIES - UPPER SHALES (6) 0.59 4.97 3.73 1B.41 ] 2.13 | 2.94 | 126.0 8.06 0.93 5.98 0.55 0.39 0.1 | 5.71 .70 | 15.14 | 2.583 {1 0.13
NORTHERN FACIES — MiDDLE SHALES 3.10 54.70 - | 33.10 39.02 |i7.77 |ii.66 256.6 13.09 5.26 4,21 5.55 0.74 0.97 |14.56 8.74 60.97 | 17.08 | 0.27
BoreroLe GB 45/64- ' (12) 0.54 .47 18.03 10. 11 2.70 | 7.88 143.9 5.33 2.02 9.26 .09 0.27 0.9 9.73 4.22 | 48.95 | 12.11 0.07
NorRTHERN FACIES — MiDDLE SHALES . 3.00 51.28 33.83 38.55 L7743 11.37 235.5 13,92 5.00 2,32 5.37 0.80 0.82 19.53 10.84 48.38 | 16.71 0.26
BoREHOLE GB 47/64 (1) 0.63 10.39 t4.41 8.94 2.20 4.30 87.2 5.02 P4 5.99 (.08 0.25 0.62 8.33 4.36 32.19 | 8.41 0.08
NORTHERN FACI1ES =~ MiDDLE SHALES 3.00 55.85 41.52 53.60 18.69 14.06 249. | 14.76 4.0 15,60 5.87 .05 0.65 18.49 9°O6 78.68 | 17.22 0.23
BoreHOLE GB 48/65 (13) 0.75 15.98 .78 37.95 2.08 5.66 86.2 6.33 0.76 5.52 .85 0.89 0.52 6.45 4,24 35.52 | 9.55 0.05
NORTHERN FACiES - MIDDLE SHALES 3.03 54.02 36v21 "43.87 i7.98 12.41 246.9 13.90 4.82 14.08 5.60 0.86 0.81 [7.55 9.5 69.37 | 17.19 0.25
AVERAGE GB BOREHOLES {35) 0.63 2.68 | 16.84 23.94 2.34 6.05 | 103.0 5,45 {53 6.9 | .37 0.56 0.69 8.25 4.23 39.29 | 11.26 0.07
NoORTHERN FACIES -~ MIDDLE SHALES 2.06 36.90 |, 68.51 | 186.3 18.44 30.81 416.4 95,79 4.48 21,46 5.08 5.97 0.52 | 4,57 5.35 49.15 4.7 0.10
BoreroLe A/78 B “ . (13] 0.18 9.36 |} 32.87 | 72.6 | 3.43 | 16.32 | 96.1 35.40 |.87 6. 30 1,08 3.28 0.50 |5.43 3.99 14.99 | 1.71 0.004
 NowTHERN. FACiES — MiDDLE SHALES . L X 2.08 3/»85vwgga?3e22.4 736.3 1i8.43. | 29.87 | 337.3 323017 4.05 12.05 L. AT 22.57 n.63 7.62 3.52 31.90 { 1.02 0.03-
BorewoLE A/T6 (6] " 0.29 3.33 j 28.16 289.0 2.78 76 | 2i2.9 184.8 .90 [1.47 0.51 | 26.84 0.57 3.13 0.87 [9.43 { 0.35 | 0.004
NoRTHERN FﬁCEEs - MIDDLE SHALES . L 1.94 35.70 { 82.08 265.1 19.02 33°89 511.5 i62.8 4.50 55.43 1,67 8.92 0.41 19.68 4.49 42.20 3.13 0.07
BoretoLE A/62 (&) 0.40 6.06 || 41.92 49.3 1 5.27 bi.61 ] 252.2 47.0 1.31 12,17 | 0.57 2.90 0.17 6.10 0.87 18.00 | 1.42 | 0.002
NorTHERN FAGIES ~ MIDDLE SHALES 2.03 | 36.84 | 72.88 222.5 }i8.58 | 31.34 | 420.2 52.8 4.60 21.84 1.98 12.99 0.52 12.45 4.68 | 43.34 | 3.55 | 0.079
AveEracE A BOREHOLES (25) 0.26 7.37 r'\ 33.42 83.2 3.66 i 3.29 '76.4 114—-3 .70 9.35 0.89 i6.77 0.45 5.73 2,992 17.60 .04 0.039
NORTHERN FaciEs - MIDDLE SHALES . 3.50 ?2,75 ﬁ 38.87 41,77 2;.38 il.i2 172.2 [2.07 4.10 8.138 6. 47 0. 59 0.59 5. 31 7.36 51.35 | 14.71 0.730
SOMKELE BOREHOLE {24} 0.46 10.94 ¢ 9.77 I1.89 i.88 2.88 T77.0 3.49 (.10 4.4 0.84 0.17 0.27 4.07 3.26 51 .57 5.75 0.08
NogTHERN Facies - MS?DLE SHALES X 2.53 49 .97 2§°97 4I°8§ 20.06 li.ig 26002 14,27 4.57 i1.87 4.82 0.80 0.45 53.81 9.7 61.85 | 16.54 0.28
DANNHAUSER BOREHOLE G.$.0.9. s [8) % 0.41i 5.46 5.08 i8.02 .89 3.34 83.6 4. .44 518 0.51 0.45 0.90 5.89 5.05 713 | 4,35 0.10
NoRTHERN FACIES P 2.00 42.25 68.64 . 99.38 |20.86 25.50 | 305.2 88.8 506 144 5.86 3. 38 0.69 (.63 6. 12 30.67 111,18 0. 36
SPRINGBOK AMD VIERFONTEIN COLLIERIES {i2) * 0.49 14;§%” 41.90 H:§§,9O 4.70 14.96 [50.3 (19.0 o 11 5. 38 e 5.89 0.86 8. 135 5. 46 52.88 | 10.93 0.48
- b
- ’ 2.7 5D 18 . 2 o & 17 .4 80.¢6 . - .
© AL NORTHERN FACIES - MIDDLE SHALES (105) x 2.74 | /52.25 48.49 23 2 ‘2 0 ;Z gg f_n : 62.12 4.62 14.03 | 4.57 3.98 0.67 15.55 7,43 1 53.690 {11.80 | 0.4
» * 0.7 16.84 29.53 32 ! : o2 i20. | .56 8.i51 2.06 9.61 0.65 7.4 4.39 | 30.67 ] 8.13 | 0.17
x’f £ 2 .

NORTHERN FACIES — LOWER SHALES {10 .88 | 62.12 59.40 52‘2? Zé‘gg “é“?é '2; 3 20.46 0.06 5.23 | 4.13 0.94 0.76 5.8 3.03 | 22.46 | 7.87 | 0.33
’ 0.8 .56 16.00 21 o ° . 10.57 5.03 3.00 | 1.39 0.50 0.55 4.07 2.22 | 15.84 | 6.45 | 0.14

SoUTHERN FACIES (8] 3.72 { 76.10 29.05 2610 20'62 3“74j “i?‘%s 7.49 3.80 6.02 | 6.97 0.36 0.85 | 16.21 8.73 | 42.90 | 17.97 | o0.45
L 0.88 | 16.i5 8.39 4.90.1 3.0 827} 46, 2.86 0.40 .54 | 1.00 0.12 0.93 5.10 2.45 | 15.82 | 6.69 | 0.18

CENTRAL FACIES ' [18) 3.19 | 72.99 25.78 3?‘28 22‘22 8‘22 ii;°g 8.78 3.89 6.22 ] 7.63 0.57 0.52  |17.49 6.96 | 45.10 | 15.04 | 0.37
0.60 } 13.30 6.58 40.92 | 2.1 : 1.99 0.88 .57 | 1.38 0.88 0.29 7.77 2.14 | 19.07 | 6.36 | 0.10

' .5 . 9.40 8.28 | i183.2 , R .
WESTERN FACIES (1o} * g°g2 ?g'éi ?g 8? ?Z ?g '| 49 5 § (13 [1.67 3.14 9.59 6.08 0.62 0.69 19.54 10.26 50.10 | 18.94 0.38
' 7 82 -~ ) - - : - ’ . 9.77 | 0.78 6.66 [.59 0.56 0.56 8.3 2.97 27.83 | 9.82 0.18
A’g .
. i . 732 .9 34.10 [21.90 8.2 148.2 : '
BEAUFORT SERIES #18) 8 gi (§“§§~ 22 22 13.43 | 2.06 05 33.7 10.39 4.35 6.91 7.72 0.52 0.54 18.51 7.48 52.10 | 15.72 0.34
A ’ T - . . 4.88 0.69 P31 .66 0.29 0.40 5.75 4.49 15.96 | 5.15 0.16
~
Pt ‘ ) 7. 39.85 |17.85 9.14 | 157.3 ,
DREDGED AguLnAas Bank SHALES {8) 3.07 58 19 27.60 [ 10.28 4.2 8.80 5.45 0.77 0.13 18.35 2.12 49.22 [ 14.09 0.38
. . 0.82 [3.67 6.89 (9.16 | 1.58 .62 51.38. . :
; 3.84 0.58 2.75 0.86 0.59 0.05 3.61 0.71 21.50 | 6.30 0.19
X ST .79 i8.21 63.95 |32.26 9.37 | 340.3 :
AVERAGE SEPARATED CLAY { 33] . T 227 2 . (76.6 43,44 3.76 11.53 9.58 .48 0.43 33.24 [1.60 87.43 | 10.84 0.20
: ; 0.54 18.92 6.40 52.98 |15.32 L9 . 4 n : |
41.77 .38 8.61 4, 3] 1.87 0.35 19.37 i0.10 46.34 | 6.65 | 0.26
. FOOTNOTES: X ARITHMET!C
4 ME AN * STANDARD NUMBERS IN PARENTHESES REFER TO THE NUMBER




APPENDIX 111

TRACE ELEMENT ABUNDANCE DATA AND INTER-ELEMENT RATIOS FOR
SELECTED SOUTHERN AFRICAN ARGILLACEOUS ROCKS AND SEPARATED
CLAY FRACTIONS. THE ROCK SEQUENCES ARE ARRANGED IN ORDER
OF DECREASING GEOLOGICAL AGE. RESULTS ARE PRESENTED IN
PARTS PER MILLION (PPM) FOR THE ALKALI ELEMENTS

LitHium (L1), Rusipoitum {(RB) anp Cesium {Cs); As weLL

AS THE ALKALINE EARTHS, - STRONTIUM {SrR) AND Barium {Ba).

ALso RECORDED ARE K/RB, K/Cs, K/BA AND SI/AL RATIOS.

(N.D. = NOT DETERMINED. )



FI1G TREE SHALES

SAMPLE

RB
K/RB
Cs
K/Cs

S /AL

Ba
K/Ba

Sr

TABLE

31A

Fel2 Fal3 Fel4 . Felé Fel7 SF4A SF5 SFé FeComp.
137 127 170 54 190 177 147 42 48
204 205 194 220 [70 184 189 195 210
7.2 5.4 9.9 3.4 10.4 8.7 4.4 2.6 2.3

3889 4815 3333 3500 3106 3747 6318 3154 4391
2.8 2.7 2.8 3.9 3.5 2.6 3.2 3.2 4.3

38 43 40 51 29 38 40 69 49
551 522 604 290 654 685 553 227 240
51 50 55 4] 49 47 50 36 42
21 18 i9 23 63 12 29 20 52



TABLE  32A
FIG TREE GRAYWACKES AND IRONSTONES
SAMPLE Fel5 SF2 SF3 SF48B SH7 Fel Fe2 Fe8 FG9 Fel0 Foll
Rs 54 31 64 88 49 N.D. 14 17 144 95 35
K/Rs 252 200 201 210 255 - 257 65 90 169 80
Cs 3.6 2.6 2.5 5.0 .8 N.D. N.D. 2.6 32 4.3 N.D.
K/Cs 3778 2385 5160 3700 6944 - - 1077 406 3744 -
S /AL 5.9 5.0 6.3 4.9 6.0 4.7 5.2 12 5.8 3.9 7.1
Lt 27 54 22 29 26 - 16 26 41 39 32
Ba 360 177 183 401 302 126 187 1017 333 1512 679
K/Ba 38 35 70 46 41 54 19 3 39 I 4
SR 69 27 18 25 96 N.D. 6.5 16 39 2.4 2.5



TABLE 33A

WITWATERSRAND, KHE|IS AND DAMARA SHALES.

SAMPLE JPI Jp2 JP3 JP4 JP5 JP6 JP7 JpP8 JP9 JP10 K | Dm |
Re 67 55 182 52 27 119 82 58 105 83 - 188 194
K/Re 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 3.1 8.1 4.5 4. 6.6
K/Cs 3231 2925 6894 3118 586 6160 4605 4097 1938 3378 7000 6136
Si /AL 4.3 4.5 4.1 5.4 4.4 2.5 3.3 3.7 4.3 3.2 5.9 3.1
Li 47 55 16 23 23 53 62 86 44 56 o) 57
Ba 417 360 1125 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 17 120 64 189 102 19 30




SAMPLE.

Rs
K/RB
Cs
K/Cs

S|/AL

Ba

K/Ba

TABLE 34A
PRECAMBRIAN SOQUTH WEST AFRICAN SHALES.

Kun | Kun2 Kun3 Kun4a KuN4ds Kut i Kui12 Kui 3 Ku1 4 SCHR | ScHR2 SCHR3 ScHR4
296 276 - 152 191 223 113 290 114 560 112 80 116 63
147 151 189 162 160 |26 165 197 127 142 257 488 365
8.2 2.9 2.9 5.3 5.1 3.8 9.8 2.7 22 2.9 3.3 I N.D.

5305 14345 9931 58 30 6980 3763 4908 8333 3364 5483 6242 5154 -
3.3 3.4 6.1 5.3 4.5 2.2 3.0 11.9 2.2 4,0 4.2 3.6 4,1

15 14 6.9 6.3 6.0 3.4 9.8 8.0 31 32 64 41 29
499 570 883 465 503 138 625 490 831 428 300 520 340
87 73 33 66 71 104 77 46 86 37 69 109 68
79 174 45 64 61 67 26 40 N.D. 177 309

SR

278



MALMESBURY AND CANGO FORMATIONS

SAMPLE

' RB
K/RB
Cs
K/Cs

s /AL

Ba
K/BA

SR

TABLE 35A

Mm2 Mm3 Mm4 Mm 5 Mm7 Ca! Cs2 Ce3 Ccd
156 228 90 208 226 221 242 198 202
169 138 204 83 177 245 194 178 176
M 18 4.2 I} 18 4.9 4.7 Il 7.2
2400 1906 4381 3464 2222 11041 9979 3171 4931
4.3 3.5 6.1 3.1 2.9 2.7 2.8 2.4 3.3
30 65 36 45 48 29 18 69 51
390 395 330 475 588 867 733 601 501
68 86 56 80 68 62 64 58 71
68 125 38 110 108 29 30 66 69



JABLE

FISH RIVER SERIES

SAMPLE FR1 FR2 FR3 FR4 FRS FR6 FR7 FR8 FR9 AEc8 AEc9 AEc10 AEct | AEc12
RB 71 £ 30 91 142 110 80 (90 151 180 18 180 171 132 198
K/RB 191 166 195 189 177 189 138 172 148 191 168 170 192 175
Cs 2.1 5.9 4.0 5.1 4.3 2.4 4.8 6.4 3.0 3.4 10 12 6.6 12
K/Cs 6476 366 | 4450 5275 4535 6292 5458 4063 8867 6647 3020 2425 3833 2883
S|/AL 2 4.3 5.8 4.3 5.1 6.5 4.8 4. 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
Ba 78 | 365 320 398 397 555 511 477 496 401 428 506 501 624
K/BA 17 59 56 67 49 27 51 54 54 56 70 57 50 55
Sr 34 107 59 58 118 119 71 86 133 201 154 166 208 146




TABLE 37A

BOKKEVELD SHALES

SAMPLE Bk I Bk2 Bk3 Bk4a Bk4s Bk5 Bk6A Bx68 Bk7 Bk8 Bx9 Bx IO Bkl
Rs 211 66 190 108 103 48 98 31 176 147 201 I 50 121
K/Rs8 169 160 169 184 190 179 170 172 166 170 177 168 194
Cs 13 2.3 9.1 3.9 6.1 2.9 3.7 4.0 9.8 6.9 7.9 5.9 8.1
K/Cs 2738 4609 3527 5103 3213 2966 4514 5625 2980 3623 4506 4271 2901
Si /AL 2.9 5.9 2.9 4.3 4.4 6.1 4.9 3.7 2.8 3.2 3.8 3.3 4.0
L 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 115 148 103 75 85 154 797 82 [ 34 84 77 86 148




SAMPLE

Rs
K/RB
Cs
K/Cs

SI/AL

Ba
K/BA

Sr

TABLE 37A ({conT.)

Bkl2 Bk!13 Bk 14 Bklé Bk 7 Bk 18 Bk 19 Bk20 Bk21 Bk22 Bk23 Bk24 Bk25
177 134 153 112 153 165 192 194 20| 206 202 166 119
192 181 138 135 169 174 172 171 171 (73 180 180 186
9.4 6.4 Il 4.5 5.8 14 9.1 8.3 14 10 Il 7.5 5.3

3617 3797 2620 4600 44483 2030 3637 4000 2398 3560 3309 3987 4170
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

86 79 53 63 47 75 90 94 50 88 52 162 63
749 580 643 579 730 636 733 773 775 788 829 730 582
45 42 44 36 35 45 45 43 44 45 44 4| 38
39 159 187 56 60 59 61 98 93 108 71 41 56



SAMPLE

Rs
K/RB
Cs
K/Cs

Sl/AL

Ba
K/BA

SR

TABLE 37A {Conrt.)

Bk26 Bk27 Bk 28 Bk29 Bk 30 Bk 34 Bk302 Bk318  Bk32] Bk 36 | Bk373  Bk389
| 54 153 137 209 150 1ol 163 95 170 230 214 177
188 170 174 176 203 175 179 189 167 172 194 169
6.3 7.1 7.9 1.5 6.7 4.1 5.5 5.9 7.2 M 6.9 8.7

4603 3676 3025 3191 4552 4317 5309 3051 3944 3591 6014 3437
3.3 2.9 3.7 2.6 3.2 4.9 3.2 4.9 2.9 2.2 2.8 2.6
76 90 54 76 46 21 30 4] 78 66 35 67
668 588 537 78 1 720 555 899 593 751 1142 743 689
43 44 44 46 42 32 32 30 38 35 55 43
92 115 77 75 60 48 48 96 97 61 142 115



WITTEBERG AND DWYKA SERIES

SAMPLE

Re
- K/RB
Cs
K/Cs

SI/AL

Ba
K/Ba

SR

TABLE 38A

Wal Ws2 Ws3 Ws4 wsb Ws6é wa7 Dw ! Dw4 Dw5 cvee LOW3 LOW4
164 164 59 124 206 183 171 52 144 142 186 174 183
147 155 173 160 203 202 182 148 166 165 163 165 165

I 13 3.9 3.8 8.5 9.5 7.3 4.1 9.3 9.3 7.6 7.7 10

2200 1962 2615 5237 4929 3905 4266 1878 2570 2538 4000 3727 3030
2.2 2.3 3.3 4.2 2.8 2.4 2.9 7.3 4.6 5.2 3.4 3.7 3.4
94 85 26 40 12 52 36 29 5.6 5.5 28 6.6 6.7
733 796 291 585 1132 843 600 301 695 952 668 716 303
33 32 35 34 37 44 51 25 34 25 45 40 38
14 107 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
RB 72 131 125 117 12 103 104 120 110 161
K/Re 162 | 59 155 131 123 1 30 255 224 26 1 154
Cs 7.2 6.3 6.3 10 I 9.8 2.9 3.6 3.3 8.3
K/Cs 1625 3317 3079 1 530 1255 1367 9172 7472 8727 2988
si /AL 2.1 3.3 3.5 2.4 2.3 2.3 4.4 3.4 4.3 2.3
L 132 105 90' 96 16 110 33 51 30 139
Ba 311 364 496 447 411 365 707 716 78 602
K/Ba 38 59 39 34 34 37 38 37 37 41
SR 94 191 166 186 187 179 144 168 180 147




BOREHOLE GB45/64

SAMPLE

RB
K/RB
Cs
K/Cs

SI/AL

Ba
K/Ba

Sr

TABLE 40A

45/64 /| /2 /3 /4 /5 /6 /7 /8 /9 /10 /i J12 /13
102 185 171 153 147 174 155 134 163 160 149 143 149

| 54 173 164 194 211 171 168 165 203 (66 193 212 237
5.8 7.2 8.1 3. 3.1 5.4 6.5 5.4 4.6 8.5 4.7 4.0 3.5
2707 4458 3456 9581 10032 5500 4015 4093 7196 3118 6106 7575 10086
2.8 3.3 2.9 3.9 3.3 3.3 2.6 2.8 4, | 2.5 3.0 2.3 4.6

18 22 41 44 39 51 66 45 22 66 52 55 o)

620 1003 949 1012 938 1099 1003 848 1104 - 933 984 1283 1196

25 32 29 29 33 27 26 26 30 28 29 24 29

257 123 123 177 207 188 185 228 i85 223 194 174 147



BOREHOLE GB47/64

TABLE 41A

SAMPLE 47/64/ 1 /2 /3 /4 /5 /6 /7 /8 /9 /10 /i

RB 160 178 158 188 145 170 |64 149 160 146 150
K/Rs 159 184 156 178 174 169 159 172 188 200 150
Cs 3.6 5.4 I 6.2 7.2 5.6 I 6.0 8.5 5.6 4.8
K/Cs 7083 6074 2245 5387 3500 5143 2374 4283 3514 5214 6833
Si1 /AL 3.1 3.6 2.5 3.6 2.6 3.3 2.9 2.4 2.5 2.2 4,2
Li 69 30 108 54 81 40 101 34 22 36 17
Ba 842 1142 948 1125 93] 972 898 915 1093 1150 1029
K/Ba 30 29 26 30 27 30 29 28 27 25 32
SR 101 170 218 153 165 175 173 201 175 193 133




BOREHOLE GB48/65

SAMPLE

Rs
K/Rs
Cs
K/Cs

Si1 /AL

Ba
K/Ba

Sr

TABLE 42a

48 /65/ | /2 /3 /4 /5 /6 /7 /8 /9 /10 /1 /12 /13
165 169 163 195 157 166 183 163 170 150 136 127 14
162 203 163 180 155 190 16| 213 145 155 237 172 190
9.2 6.9 7.9 5.8 8.3 5.2 9.6 4. 10 7.4 5.2 3.6 5.7

2902 4986 3367 6052 2928 6058 3073 8463 2470 3149 6192 6083 4702
2.9 4.3 2.9 3.1 2.6 4.3 2.5 4.0 2.5 2.3 4.5 2.2 2.6
106 33 102 52 73 51 82 40 97 1 69 75 51
907 (028 818 1029 733 915 899 1074 756 800 955 716 93|

29 33 32 34 33 34 33 32 33 29 33 31 29
198 182 176 190 224 |54 160 170 159 349 137 110 l61



BOREHOLE A /78

SAMPLE

Rs
K/RB
Cs
K/Cs

SI/AL

Ba
K/BA

Sr

TABLE 43a

A78/ 1 /2 /3 /4 /5 /6 /7 /8 /9 /10 AN /12 /13
68 68 33 84 56 177 109 118 N 54 25 56 132
168 216 224 203 145 139 146 135 136 163 188 136 154
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

1810 4200 2467 3490 2025 2685 2650 2065 1776 1571 1741 1357 2684
1.9 2.0 2.0 2.0 2.2 2.3 2.2 1.9 2.0 1.7 2.0 2.3 2.0
64 63 58 54 59 70 64 54 59 62 57 83 1o
386 552 374 586 432 871 681 677 671 479 250 360 775
29 27 20 29 19 28 23 23 22 18 19 21 26
14 101 88 110 125 148 127 159 137 125 | 38 81 92



BOREHOLES A/76 AND A /62

SAMPLE

Re
K/RB
Cs
K/Cs

Si /AL

Ba
K/Ba

SR

TABLE 444

A76/ /2 /3 /4 /5 /6
49 68 43 103 75 50
171 200 105 139 148 150
5.3 3.2 3.5 7.5 5.8 4.0

1585 4250 1286 1907 1914 1875
1.7 2.6 2.0 2.0 1.9 2.2
72 48 74 77 92 6l
415 502 694 560 588 436
20 27 7 25 19 17
149 104 883 202 67 145

r62/ 1 /2 /3 /4 /5 /6
105 64 52 32 62 67
130 131 200 17 156 178
6.6 4.2 2.7 4.3 6.6 7.2

2061 2000 3852 1279 1470 1653
.8 2.1 2.4 1.5 1.5 2.3

76 96 50 64 80 41
631 577 436 352 316 415
2| 15 24 6 30 29
288 389 97 116 113 139



JABLE 45a

SOMKELE BOREHOLE

SAMPLE SEC/| /2 /3 /4 /5 /6 /7 /8 /9 /10 /11 /12 /13
RB 143 96 141 137 175 186 156 142 165 180 216 224 149
K/Rs 159 161 181 170 171 178 174 174 165 |38 112 150 144
Cs 9.9 5.8 7.9 8.1 N 8.2 8.7 7.0 N 9.1 9.9 Il 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 3.1 3.5
Li 17 51 30 26 21 21 24 17 15 23 I3 18 14
BA 1080 479 664 855 986 112 818 815 1503 767 892 886 696
K/Ba 21 32 33 27 30 30 33 30 18 32 27 38 3]
Sr 187 89 130 219 183 181 216 226 259 89 200 135 100




SAMPLE

Rs
K/Re
Cs
K/Cs
SI/AL
Ly

Ba
K/Ba

SR

TABLE 45a (conT.)

SEC/14 /15 /16 /17 /18 /19 /20 /21 /22 /23 /24 /25 /26
148 208 182 163 143 |57 155 150 163 139 175 51 19 |
153 161 154 167 173 163 160 156 160 180 173 243 149
8.5 13 8.3 9.1 4.3 9.4 7.7 7.9 12 9.5 6.9 8.7 16

2659 2585 3373 3000 5767 2723 3221 2962 2167 2642 4391 1425 1775
3.3 2.8 3.3 3.7 4.1 3.2 3.8 3.5 3.1 3.5 2.6 1.9 2.4
40 19 30 34 17 21 23 24 48 51 39 208 50
815 810 707 705 646 714 638 639 680 1008 1278 281 1168
28 41 40 39 38 36 39 37 38 25 24 44 24
160 12 122 181 165 198 204 190 238 167 171 121 121



DANNHAUSER

SAMPLE

Rs
K/R8
Cs
K/Cs

SI/AL

Ba
K/Ba

Sr

TABLE 464
BOREHOLE SEDIMENTS

EcDan/1 /2 /3 /4 /5 /6 /7 /8 /9 /10

151 149 154 163 |48 152 110 125 14 142

143 140 163 | 50 140 178 [52 218 171 202

6.3 9.3 7.7 8.3 10 9.0 2.4 3.3 9.0 5.4

. 3444 2237 3260 2940 2080 3000 11125 8273 2678 5333

3.2 2.6 2.3 2.4 1.9 2.1 6.3 5.8 2.8 2.8

66 108 107 90 98 122 13 22 52 45

800 80| 743 528 510 1098 763 799 1211 1323

27 26 34 46 41 24 35 34 20 22

157 215 (77 160 1 30 165 16 143 174 146



SPRINGBOK AND VIERFONTEIN COLLIERIES.

SAMPLE

Rs
K/RB
Cs
K/Cs

S1 /AL

Ba
K/Ba

SR

TJABLE 47a
Ec4 Ech Ecé Ec7 Ec8 Ec9 EcIO Ecli Ecl2 Ecl3 Ecl4 Ecib Eclé
118 40 98 97 83 F 95 100 {54 99 26 4 20
118 164 135 155 191 142 137 125 140 120 162 225 85
8.1 6.1 6.4 5.5 5.2 7.3 8.2 8.8 8.7 9.4 N.D. N.D. N.D
1716 3770 2063 2765 3058 2164 1598 1420 2483 1266 - - -
1.8 2.2 1.7 1.9 2.6 1.8 1.7 2.2 3.0 2.3 1.2 1.8 1.5
Mo 140 173 62 65 88 128 110 74 97 N.D. N.D. N.D.
655 895 787 734 456 780 784 370 889 268 166 346 325
21 26 7 21 35 20 17 34 24 44 16 3 5
82 145 448 222 55 (13 392 96 112 86 48 156 o7



NORTHERN ECCA FACIES SHALES

SAMPLE

Rs
K/RB
Cs
K/Cs
Si /AL
L
Ba
K/BA

Sr

TABLE

484

Ecl7 Ecl8 Ecl9 Ec20 Ec2l Ec22 Ec23 Ec24 Ec25 Ec27 Ec30
145 159 133 40 120 119 104 128 83 150 192
183 138 151 420 31 126 144 125 140 133 138
6.1 4,6 4.2 5.0 0.2 3.5 5.8 9.3 7.0 7.8 7.1

4344 4782 4786 3330 1539 4286 2586 1720 1657 2551 3732
4.5 2.6 2.3 3.5 2.7 2.8 3.2 2.6 3.0 2.5 2.7
26 24 24 N.D. 38 32 23 20 94 12 23
760 1044 836 349 571 793 760 882 1224 571 1053
35 21 24 48 27 19 20 18 10 35 25
180 239 204 56 133 78 76 105 92 NeD. 141



SOUTHERN ECCA

SAMPLE

Rs
K/Re
Cs
K/Cs
s /AL
L1
Ba
K/Ba

SR

TABLE 49»

Quis Qu23 SA27 SA 3| SA34 R2 Ecl Ec2 Ec3
178 182 212 179 155 291 i 14 Fil 122
171 180 174 171 175 207 199 195 191

10 3.7 14 I 9.1 24 4.4 4.3 5.9

3050 8838 2643 2791 2989 2517 5159 5047 3949
3.3 3.4 2.6 2.8 3.7 1.6 4.8 5.0 4.2
40 50 41 40 31 [ 29 35 31
649 650 790 709 701 1134 632 521 479
47 50 47 43 39 53 36 42 49
195 124 171 160 165 31 126 105 131



TJABLE 50a

CENTRAL ECCA FACIES

SAMPLE RI ABI AB4 AB7 PR40 PR4 1 KL 14 KL 7 Cvéé - CVTI Cv75s WEC | WEC3
Rs 153 166 201 227 192 212 (41 179 218 153 7 162 175
K/RB 157 182 176 162 176 159 179 171 153 168 231 192 188
Cs i 8.5 15 14 10 5 7.7 9.8 18 8.5 8.8 7.5 5.8
K/Cs 2182 3553 2353 2621 3390 2253 3286 3122 1850 3024 3068 4160 5690
Sl/AL 2.5 3.6 3.0 2.7 3.1 2.8 3.4 2.9 2.9 3.3 3.3 2.6 2.5
Li 88 53 49 51 62 55 53 51 31 37 38 57 75
Ba 842 673 666 1077 891 818 544 677 741 629 780 731 804
K/BA 28 45 53 34 38 41 46 45 45 41 35 43 41
SR 211 153 125 {24 107 187 140 | 34 147 134 92 113 138




CENTRAL ECCA FACIES

SAMPLE

Rs
K/RB
Cs
K/Cs

Sl/AL

Ba
K/Ba

Sr

50A {conT.)
{conT.)
WEc4 WEc 58 WEc5hc WEc50o WEc5p WEC7 WEcS8 WEc9 WEc IO Wec | |
198 195 166 195 22 | 67 213 126 96 174
181 V77 177 165 105 173 171 204 185 175
10.1 7.2 5.8 5.3 1.9 4.5 7.2 5.0 5.1 4.9
3590 4792 5069 6075 1211 6422 5056 5140 3490 6224
3. ! 2.5 4.9 4.3 2.3 3.2 2.8 3.3 5.2 3.2
85 13 20 13 30 60 84 47 23 79
716 818 874 834 196 653 742 686 609 760
50 42 34 39 12 44 49 37 29 40
159 406 579 427 696 164 120 151 126 330



WESTERN ECCA FACIES

SAMPLE

Re
K/RB
Cs
K/Cs

S1 /AL

Ba
K/BA

SR

TABLE 51a

AEc | AEc2 AEc3 AEc4 AEcHS AEc6 Aec7 WEc 13 WEc 14 WEc |5 WEc |7
145 133 72 | 34 153 143 181 185 195 Pl 10
153 163 215 139 164 179 187 192 204 213 260
17 8.5 5.1 12 |2 7.3 7.6 6.2 7.3 7.8 2.6
(306 2647 3039 1558 2092 3507 446 | 5742 5452 3038 1000
2.8 4.3 2.0 3.7 3.5 3.6 3.1 3.2 3.0 4.9 4.2
20 31 85 37 50 66 55 70 44 33 35
359 374 234 379 405 439 594 689 1137 657 138
62 60 66 49 62 58 57 52 35 36 19
108 184 247 341 201 142 1o 192 184 215 413



TABLE 52a

BEAUFORT SERIES.

SampPLE BF I BF2 BF3 BF4 BF5 BF6 BF7 BF8 WBF6 PR38 PR39
Re 141 163 173 176 150 238 245 184 134 198 177
K/Re 167 153 174 172 185 161 161 169 195 175 162
Cs 5.2 6.1 9.6 8.2 4.8 14 15 7.5 4.2 14 13
K/Cs 4538 4098 3146 3695 577 2743 2633 4147 6214 2479 2208
Si /AL 3.8 3.5 3.2 3.6 3.8 3.0 2.9 3.1 3.7 3.3 3.8
L 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 M 76 97 85 79 304




TABLE 53a

SEPARATED LESS THAN 2 MICRON FRACTIONS,

SAMPLE. Fel4 Fel7 Fel Je7 Kui?2 Ku14 ScHR3 Cel Bk7 Bk 14 Bk 18 Bk21 WBé6
RB 227 219 17 125 436 694 236 218 223 251 254 306 224
K/RB 168 188 147 233 170 115 185 219 217 {90 188 181 207
Cs 15 14 N.D. 6.2 I8 37 15 5.6 15 19 24 25 14
K/Cs 2471 3020 - 4691 4189 2182 2981 8550 3300 2527 1974 2186 3313
L 32 54 13 101 7 47 82 42 55 103 95 62 58
Ba 757 723 51 792 636 3083 643 664 350 909 889 jo21 859
K/Ba 50 57 50 37 116 26 68 72 36 52 54 54 54
Sr 43 14 - 6 94 581 22 126 36 2 269 242 122 | 35




TABLE 53a (conTt.)

SAMPLE cB45/64/3  47/64/7 a7/64/11  48/65/11 Sec? Sec3 Sec22 Sec23 EcDan9 Ecl4 EclI8 Wec | Wec4
RB 322 225 254 125 155 248 257 250 228 N 212 208 261
K/Rs 174 218 201 132 163 179 166 168 167 f46 155 180 177
Cs 16 19 8.4 6.1 10 15 20 20 16 N.D 7.7 N 17
K/Cs 3588 2564 6065 2694 2609 2906 2150 2127 2411 - 4289 3355 2778
L 46 113 18 |5o' 70 59 51 74 63 N.D. 34 59 94
Ba 1589 1134 1631 44 492 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 14 171 181 182 229 59 359 13 92




SAMPLE

RB
K/Re
Cs

K/Cs

Ba
K/BA

Sr

TABLE 53a (conT.)
A B4 Qu23 AEc4 RI BF7 PR38
324 285 163 183 297 305
174 120 110 150 169 187
29 5.3 12 12 19 25
1947 6455 1457 2236 2650 2241
54 78 41 107 39 67
906 1064 334 886 446 668
62 32 54 31 12 85
14 86 449 300 75 123



TABLE 544

LESS THAN 2 MICRON FRACTIONS. ANALYTICAL RESULTS ON A WATER-FREE BAS)S.

SAMPLE Feld Fel7 Fal JP7 Kut?2 Kutd ScHR3 Ca! Bk7 Bk 14 Bk 18 Bk21 WB6

RB 250 24| 19 137 468 733 258 234 243 273 284 338 256
Cs 17 15 N.D. « 6.8 19 39 I 6 6.0 {6 21 27 28 16
Li 35 59 14 i10 I8 50 90 45 60 112 106 69 66
Ba 334 i 797 - 56 867 683 3280 702 713 1474 988 992 1126 980
Sr 48 {5 6 {03 623 23 1 38 39 j22 293 270 135 i 54




SAMPLE

Rs

Cs

L

Ba

Sr

TABLE 54a {conT.)
6B45/64/3:47/64/7: 47/64/11.48/65/11 Sec2  Sec3 SEc22  SEC23 EcDaN9  Ecl4 Ec18 WEC | WEC4
350 259 281 147 176 276 285 279 259 13 230 226 283
17 22 9.3 7.2 i 17 22 22 18 N 8.3 12 18
50 130 20 176 80 66 57 83 72 N 37 64 102
1725 1.304 1806 519 558 1272 923 1660 1920 112 1353 784 692
146 291 258 155 160 190 20 | 203 260 72 389 123 100



SAMPLE

RB

Cs

Ba

SR

TABLE

54a {conT.)

AB4 Qu23 AEc4 RI BF7 PR38
336 295 136 209 314 324
30 5.5 14 14 20 27
56 81 47 122 41 71
940 102 380 1012 472 709
118 89 501 343 79 131
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THE VARIATION OF LOSS ON IGNITION, NORMATIVE
PYRITE CONTENT, Si/AL RATIO, NORMATIVE CARBONATE
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FREQUENCY DISTRIBUTION DIAGRAM OF.AL203

SOUTHERN AFR{CAN ARGILLACEOUS ROCKS,

FREQUENCY DISTRIBUTION DIAGRAM OF TiOz iN

SCUTHERN AFRICAN ARGILLACEQUS ROCKS.
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FREQUENCY DISTRIBUTION DIAGRAM OF TOTAL

IRON EXPRESSED AS FeL0, IN SOUTHERN AFRICAN

ARGILLACEOUS ROCKS.
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FREQUENCY DISTRIBUTION DIAGRAM OF xzo

IN SOUTHERN AFRICAN ARGILLACEQUS ROCKS.

FREQUENCY DISTRIBUTION DIAGRAM OF NA20

IN SOUTHERN AFRICAN ARGILLACEOUS ROCKS,
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FREQUENCY DISTRIBUTION DIAGRAM OF Ma0

IN SOUTHERN AFRICAN ARGILLACEQUS ROCKS,
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FREGUENCY DISTRIBUTION DIAGRAM OF THE K/Rs

RATIO IN SCUTHERN AFRICAN ARGILLACEOUS ROCKS.
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FREQUENCY DISTRIBUTION DIAGRAM OF THE K/Cs
RATIO IN SOUTHERN AFRICAN ARGILLACEOUS

ROCKS.
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K - Co RELATIONSHIP IN SHALES OF THE

BOKKEVELD SERIES OF THE CAPE SYSTEM.
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THE RELATIONSHIP BETWEEN THE K/Cs AND $i/AcL
RATIOS N SEDIMENTS FROM THE GB SERIES,
DANNMAUSER AND BOTHAVILLE BOREHOLES.
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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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THE Me0 -~ L1 RELATIONSHIP FOR SEDIMENTS OF
THE FIG TREE SERIES OF THE SWAZILAND SYSTEM,
AND BOKKEVELD SERIES OF THE CAPE SYSTEM,
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THE B - L1 RELATIONSHIP FOR SHALES FROM
THE BOKKEVELD ANU WITTEBERG SERIES OF THE

CAPE SYSTEM.
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THE RELATIONSHIP BETWEEN THE BORON AND
NON-DIAGENETIC IRON CONTENTS OF SEDIMENTS
FROM THE SOMKELE BOREMOLE, MTUBATUBA,
NORTHERN  ZULULAND.
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FREQUENCY DISTRIBUTION DIAGRAM OF

BARIUM

ROCKS.

IN SOUTHERN AFRICAN ARGILLACEQOUS
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THE K - Ba RELATIONSHIP [N SEDIMENTS
FROM THE FIG TREE SERIES OF THE
SWAZILAND SYSTEM AND THE BOKKEVELD

SERIES OF TME CAPE SYSTEM,
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THE RELATIONSHIP BETWEEN K/Ba AND LOSS ON
IGNITION FOR COAL MEASURE SEDIMENTS FROM
THE NORTHERN ECCA FACIES OF THE KARRQO

SYSTEM,



35 - a

N\
x " x
3[]-4 ><§<<xxx\ °
X X S.\ ° °
X X ?( \N o
291 «x . . .
[ X ] \
N e
A f \ °
2[]- A \ ° °
e\
K/BCI A A \ .
A \ e
15_ o\
N\
e A SERIES BOREHOLES N\
x GB SERIES BOREHOLES
04 aec 4—16 N
\
. N\
5 - A
A
0 ' ; : e :
0 10 20 30 40 30
0 1OSS ON IGNITION



FREQUENCY DISTRIBUTION ODIAGRAM OF Sr IN

SOUTHERN AFRICAN ARGILLACEOUS ROCKS,
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WORKING CURVE USED FOR THE OPTICAL

SPECTROGRAPHIC DETERMINATION OF Cs.
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WORKING CURVE

SPECTROGRAPHIC

USED FOR THE OPTICAL

DETERMINATION OF L.
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