
ALLvlTt t

COI'IMIooION 
STHii-TIGRAl'HIC NCI :N 
CIuvTURE

BAARS, D.L.

3ZHR, S.H.

BLIGMAUT, J.J. and 
FIIRTIIR, F.J.J.

BLIGK .UT, J.J.G. 

CCNTZEE, C.B. 

COUSINS, C.A.

CURRAY, J.R. 

DAVIES, D.N.

DE VILLIERS, J.

EEBIFBE„E£r
ON

1 “ 1 Code of Stratigraphic Nomenclature: 
Am. Aesoc Petroleum Geologists Dull., Vol. 45.

1962 Permian System of Colorado
i1 fenu: Am, Assoc. Petroleum
Geologists Bull.t Vol. 4 6 .

19<->P Ancient beach deposits of heavy
minerals in the Karroo System:
Bull. gcol. Surv. S. Afr. (in 
press).

1Q40 The Northern Natal Coalfield
(nrea 1 .) The Vryheid-Paulpieters- 
burg Area: Coal Mem. geol. Surv.
S. Afr,, 1 (part 1).

1952 The Northern Natal Coalfield (Area
2). The Utrecht-Newcastle Area: 
Mem, geol. Surv. S. Afr., 2 (part 
1) •

1951 Coal Provinces in the Natal Coal
fields: Trans, geol. Soc. S. Afr.,
Vol. 54.

I960 The Geology of the Orange Free
State Coldfield: Mem. geol. Surv.
S. Afr., 49.

1950 Sub-Karroo contours and notes on
the Karroo succession in the 
Odendaalsrus Area of the Vrange 
Free State: Trans, geol. Soc.
o.A., Vol. LIII•

1956 The Analysis of two-dimensional
orientation data: J. Geol., Vol.
64.

1Q61 The Sedimentation features of the

Regional Committee on Geology, 
Pretoria,

I ? "  of°Stellen-
bosch, Vol. XXII.

- DE VILLIERS -



DE VILLIERE,
and VARDOUGH

DU TOIT, A.L

R, .
ROGERS, J.
DZULYN3KI, S. 
WALTON, E.K.
PCRGOTSON, J. 

GREINER, U.K.

GREEN, D.

HAMBLIN, V.K.

HaNTSCHEL

HART, G.F.

- 11 -

“  “  lifisr'
• i vol. 6p.

]('"C Jeology of Pondoland: Expl.oheet 28, geol. Surv. S. Afr.
The geology of the country surroun^- 
ing Nkandhla, Natal: Exp. Sheet
109, geol. Surv. S. Afr.

1956 Geology of South Africa: Oliver
and lioyd, Edinburgh and London.

nr*u 1957 Principles of Stratigraphy: W}'lê ,
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A P P E N D  T '• 18

PEBBLE SIZES

Outcrop
No.

District

r... .

Farm Out crop | 
Description

Mean length 
of long aria 
■>f 10 largest 

pebbles

98 Dundee Mntatana 15024 In stream 5,4"

99 Dundee Overton ^519 In stream 5.1"
87 Dundee Var Rc y 

4252
In 3andspruit 5.8"

52 Dundee Lye11 2598 In stream 1.8"

198 Utrecht Schullklip
109

Side of hill 1.1"

196 Utrecht Vitklip Q- In stream 1.5"
110 Utrecht Nooitgedacht

60
In s ream 5.7"

142 Utrecht NovembersIrift
87

In donga 4.5"

227 Paulp^etera-
burg

Trek*riTt 59 Near bridge 5.8"

22] Paulpieters- 
burg

Nakateeskoj
99

Side of hill 5.6"

262 Vr^'heid Vaalkrans 506 Cutting 2.6"

265 Vryheid Langkrana 567 Side of 
mountain

6.0"

2)0 Vryheid Erfstuk 4 In stream 4.9"
266 Vryheid Hi vers'ai 1

75
Side of 
mountain

5.0"

277 Piet Retief Pongola 160 { itifculu hill 6.8"

281 Nongoma Native Reserve 
No. 12

In donga 5.6"

165 Wakkeratroom Nauwgevonden
569

CIA ff 2.6"

212 WakkerKtroora Klipspruit 461 In donga 4.2"
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PAGE lOf

Ouvcrop
No.

1

District Farm Outcrop
Description

^ean length 
of long axis 
oi 10 largest 

pebbles
133 Dethal Uitmolkaar

126 Cutt1ng 4.3"

64 Ermelo Nooitgedacht Quarry 2.5"
- Middlebui-g Uitkyk 290 Quarry 5.9"
179 ’/it bank Honingkranz Old mine 6.1"
184 Manzini - Hail cuttinr 5.5"
183 Hlatikulu - In stream 5.2"
- Ercelo Belifvaie 176 Cutting 9.0"
100 Carol!na Onbekond 172 Side of hill 10.1"
99 Carolina Kleinbuffel - 

apruit 111
Side of hill 9.4"

167 Balfour Malanskraal
562

Ledges 20.1"

169 Balfour Modderfor2 n 
562

Side of pan 5.3 '

• Vereeniging
J

Klipplaatdrift
85

North bank 
of river

5.6"
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i Pi-' 1 i,iir.TiVA'noriR

FIG. 1 Generalized geological map
FIG. 2 The White Band north of Matjiesfontein
FIG. 3 Rentangular jointing in massive bedded sandstone
FIG. 4 The Western Flank of the Kocdoesberg
FIG. 3 Typical 'ovnr See a Shale, Northern Faci os
FIG. 6 The Eastern Escarpment near Greytovm
FIG. 7 Sandstone formations in the Middle Ecca Group 

Northern Facies
FIG. 8 The second and third sandstone formations
FIG. 9 Triangular 1Ingram illustrating percentage 

compositions
mineral

FIG. 10 Coarse-grained Middle deca sandstone, Northern 
Facies

FIG. 11 Graywncke s -ndstone of the Southern Ecca Facies
FIG. 12 3ub-rraywacke sandstone, Upper Ecca Group, 

Facies
Western

FIG. 13 Visual Wentworth size chart
FIG. 14 BIgck diagrams illustrating classification 

cross-bedding
of

>IG. 15 Block diagrams illustrating types of cross--bedding
FIG. 16 Alpha-cross-bedding overlying a coal seam
FIG. 17 Beta-cross-beddlng
FIG. 18 Large scale beta-cross-beddlng
FIG. 19 "ammo -cross-bedding
FIG. 20 Zeta-croar-bedding
fig. 21 Theta-crooa-bedling
fig. 22 loto-cross-bedd i ng
FIG. 23 Flazer bedding
fig. 24 Block diagrams illustrating types of cross-■bedding

~ FIG. ^5 -



&

FIG., 25 Oini kron—cross—bedding
FIG., 26 Symmetrical ripple marks
FIG. 2? Slightly asymmetrical ripple marks
FIG. 28 lolish section of asymmetrical ripple mark
FIG. 29 Interference ripple marks
FIG. 30 Sand raves
FIG. 31 iwo sets of groove casts
FIG. 32 barge groove cast
FIG. 33 Groove, bounce and prod casts
FIG. 34 Groove, bounce and prod casts
FIG. 35 Chevron and hall—chevron casts
FIG. 36 Parting lineation
FIG. 37 Fucoid structures
FIG. 3d Fucoid structure
FIG. 39 Graded bedding on a microscopic scale
FIG. 40 Shale pebble conglomerate
FIG. 41 Spherical gas pits
FIG. 42 Load structures
FIG. 43 Bui1-and-pi1low structures
FIG. 44 Penecontemporaneoua recumbent fold
FIG. 45 Incoherent slump structures
FIG. 46 Sandstone sills and dykes
FIG. 47 Compaction wrinkles in sandstone dyke
fig. 48 Probable crustacean tracks
fig. 49 Possible tracks in shale of Central keen Facies
fig. 50 Fish trails
RIG. 51 Worm trails
fig. 52 Plan view of vertical worm burrows
fig. 53 Vertical worm burrows In carbonaceous sandstone

S9B



FIG. 54- Bifurcating worm burrows
FIG. 55 Graph show inn b i modal 

structures orientation of fucoid

FIG. 56 Graph showing; bimodal 
sti'uctures orientation of fscold

FIG. v7 Graph allowing bimo ial 
structures orientation of fucoid

FIG. 58 Graph showinr bimodal 
structures orientation of fucoid
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PIG. 4 THE WESTERN F.JVZK OF THE KOEDOESBERG, SUTHERLAND
flfe'TRTCT.  T  Tf   T1 ----  — --------
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FIG. 5 TYIICAL LOWER ECCA SHALE, NORTHERN FACIE
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PIG. 7 SANDSTONE POKMATIOMS IN THE MIDDLE EGG A
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Ct/sef of crott ii’oto

C ft*' of cross • Streto

Cross S*r*twm

Cross- S«rOl f CO' 0"
Pionqr 

Cross S'r o' f'CO'tO"
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FIG. 14 CLi.3r3lFICATION OF CRC -BE:'DING
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HG. 15 GENERALIZED BLOCK DIAGRAMS ILLUSTRATING
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Flu. 16 ALPHA - CROSS-BEDDING OVERLYING A COAL SEAM
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FIG. 20
ibTKl TTfTT

FIG, 21 THETA - GROOS-DEDDING 1M M1DDuE EGGA
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FIG. 27 SLIGHTLY ASfltt'::;TRICAL RIFi'LE MARKS IN THE
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su? :'!:r7n?f;(W T:T0% ttî  miTTi^CTrn^ T n r r . m ^ K E

2AHD.'T()!'EV' L6'^R TtOA GROi^TT^Wfrn^f FAtTIFO"



-
TTT ' *  ■------ ;----: ' - ------------

PIG. -'4 UilOOVI,, BOUNCE ..ND PUOD C STii OH THE
m E H f i rn r r r ~ t i r . ^ r u w w a r c A 1 
—   m w r im n i m :  p . r ------------



.

FIG. 35 CHEVRON AND HALF-CHEVRON C A:A] OH :AR
T"r" S 7  a— T - . - — — - A

----------------- I T  v ;  n w - v i : ,  (3T6S  -----

cms
.

  ^ H - Z  3



FIG. 37 FUCOID STRUCTITKES IN BLUISH-BLACK SHALE OF
 'CENTRAL "̂ ^r T A 'CT'SS; W ? T'B3c\----

5 ^ i.vd?o h t d i s t r i c t . 6r.sigiv FRE2 oT.TTli



FIG. 59 GRADED BEDDING CM A MICROSCOFIC SC ,IE
in c? TNT : c r \ ;  \T!Pi'r.%rT!.m p.:ni eg    ------

PIG. 40 SHALE PEBBLE CONGLOMERATE IN 'HIE LOWER
sccat ^ oup. ;• iirnrTf-rrnin? cafe



FIG. 41 CPHT-RIC.J GAS PITS III THE LO’.'ERMCST B , .HFOPT
— '.T"" m . '/n r r . -rrr —

*- 7 - rv

FIG. 42 LOAD STRUCTURES IN THE MIDDLE ECCA GROUP. 
KOKTIIER^ P A C m ,— :70T? THC DZPOnMm TrTfH E  OF 1 
-------------TnTTrTnTT)Er rvTiir, :;i>;j,Eg-------------



: 43 B : - -
 al!?. K T W ;: r ' : 1 1 " ?  , '.'T-T"

’ TT^-L'T-TrT--------

riG. W  PENECONTEMPORANEOUS RECUMBENT FOLD IN
^ n m K  EC3r"CTPr3TO?p).t,,)R?i?r!î  non:,
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denĉ acflsr us
% Christiana

h & Bultfontein/’

D 0
a s b u rg

T h e u n i s s ^ n

/y
28 30/1/

Dealesville andtort

0
M  BERL

i

Firftsburo town

L E G E N DPetrusbu
o

CROSS-BEDDINGMFONTEI

Post-Karroo Sediments 

Drakensberg Lavas 

Stormberg Sediments

Mean cross-beddmg direction m tne 
Middle Edco.
Mean cross - bedding direction in the 
lowermost Beaufort Beds

Q

Koff lefontein
□

RlPPLfcj Beaufort Series Mean orientation of symmetrical ripple 
marks in the Middle Ecco.

n\ Meca orientation of symmetrical ripple 
marks m the lowermost Beaufort Beds
Mean orient at cn of asymmetrical ripple

ini-AR STRUCTURES
5 Dwyk j Series

pre Karroo Rocks Mean orientation of portirig imeotions 
m the lowermost Beaufort Beds

iresmiin vvy
• • • .'dt ersfontem x\

FaultEdenburgPries Mean orientation of fucoid sxrucAures 
m the Ecco Series

t
Lu^khott

\ Mean orientation of porting lineations 
m the Middle Ecco ^

Rivers and Dams 
National Road

I

2 4 *3 0 '

I
111 Mill I 

5METRES

i

w

m 3

------
IB



,.-,. I.. ..t uniillk.y.jA JL JL --— A A M ^ m A  .

N O R T H E A S T  - ^ n u T H W E S T  D I A G R A M M A T ^  A C T I O N  A C R O S S  THE K A R R O O  BASjN
PERIOD.OF THEGEANTICLINAL RIDGE

GEOSYNCL-NECAPE -  KARROO

 • A : : : ® : - : : 1

»++f+ / ^

BelfastIHendrinq
Ororje RiverH nge LineKlippioot

;‘resent Co -Mine Uplift

@ # # m  . . . . . . .

.L * t 4- t

Trough

Upirtt
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