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APPENDIX 1

Petrographies Procedures

Modal analyses were undertaken on thin sections of sandstones collected from 
throughout the study area. Two samples wore analysed for the Katberg, twenty for 
the Burgersdorp Formation and thirty one for the Molteno Formation,

For the modal analyses 300 points per thin section were counted. Graphs 
represented by Gatehouse (1971) showing probable error at 95.4% confidence 
level, plotted against points counted for various mineral percentages, indicate that 
this number represent an optimum investment of time, A brief description of each 
category and the criteria used to distinguish it from other categories is given below.

Quartz; Monoervstalline quarto.
Feldspar: Total feldspar; no distinction was drawn between plagioclase and K-

feldspar.
R.F. : Total lithie fragments, including polyerystalline quartz#, chert,

sedimentary, metasedimentary, ond undifferentiated rock fragments.

The modal percentages of feldspar and lithie fragments may be slightly 
underestimated due to the difficulty in recognising decomposed feldspars and 
granitic grains.

# Because of the difficulty in assigning provenance to polyerystalline quartz grains, 
certain authors (eg Lewis & MeConehle, 1994) include it with Qm. They are 
however here considered as non-dlsaggmgated rock fragments.



Sondstono compooltlonol cotogoiloo 

Katborg and BurgoMdorp Fonnatlono

Modal %
FflWspaf Reek

Fronmonts
Simple Strotfgraphie 

horizon Quartz

Kamerg£omntton 

3804/3/A1

82/im
Kptbcrg (North)

Katberg (South)
Burgersdorp Formation 

GG 
61

Uppor Burpornderp

Upper Burgersdorp
82JB/YB
92/5/E3

Upper Burgorsdorp 
Upper Bumdrsdorp

D2/3mi
92/3/T8

92/3/T2 Upper Burgersdorp
92/3/A1 

@2/9/87 
92/S/SI 0 

92/8/S12

Upper Burgersdorp
Upper Burgersdorp
Upper Burgersdorp 
Upper Burgorsdorp 

Upper Burgerfdorp

Upper Burgersdorp
92/3/T3

92/G/P1
Middle Burgorsdorp 

Middle Qurgoradorp

Middle QurgersdkW

92/B/V7

Q2/G/V11

@2/8/12
04/3/G1

04/3/AG
Middlo Burgorsdorp 

MWdfo Qurgerodorp

Wddlo Ourgorcdorp
Middle Oumerodorp
Lower Qurgc/sdorp
Lower Burgersdorp



*

I '
Moltono Formation

Sample | SUQtlgraphlo
hoiiion

Loeollty
Q uflrti

Modal %
Feldspar Rock Fraomenta

02m;F3 Indwe Nomood 00 7 7
Q4M/E1 Indwe A394 03 a 0
02(8(814 indwo R304 00 4 0
34fama Indwe Qlywyn 00 S 9

Q4f3i03 Indwe QSvwvn 03 8 12
04f4;P1 BBS B'hcok Paw 84 10 0

BBS Check Pass 88 3 12
04f4(P3 DBG O'heok Paaa 00 6 3
0&8IL1Q BBS 0'hOOk PJ35 04 0 7
92(5 211 BB4 B'haok P":o 81 10 0
03̂ fN1@ BB4 O'heok Paw 70 11 10
03fMI9 BB4 B'hoek Pwo 81 12 1
04f<WH4 PB4 Eilandalonioin 02 IB 3
04}3(D2 BB4 Olvwyn 80 10 4

5 oawj" BB3 B'hook Paw 80 10 4

03)2(NQ BB3 B'hook Paw 78 10 7

03«<N7 BB3 B'hock Paw 74 18 11
03«(NG BB3 Q'heek Paw 70 10 8
03j2(N5 BB3 O'hcek Pass 70 14 0
02 3:03 8B3 HJwda 79 0 13
oam.va BBS B'haok Pa:o 70 21 3
oaofv* BB2 O'hook Paw 00 18 8
04(4M 882 B'hook Paoo 70 IB 0
02(3M1 082 Av̂ on 84 0 10
9243M3 BB2 Avtlicn 02 0 10
92381 802 Avilen 34 8 11
02W21Q BB1 Q'hook Paw 80 10 0
92l3fA3 GDI N a m W 77 17 0

924Q!F4 081 Nomocd GO 20 1 "
923U1 OBI AvAen 73 17 1 10
92:3W0 | BQ1 AVi:l3H 70 10 1 G

L,» #



APPENDIX 2

Fossil material colloetod from Subzone C

Satelague
Number
8P/I/8530

BP'U8531

BM/BG32

SPJIAOM

8Pnf8934
SPMiBSaS
BPMA530

Idintifieaiian

Angotisams tkuSi 

AngenisMus skull

MedCum eiied disynsdlant 
gku'.l

Ameimt portian d.sv'R3d3n$ 
ikua and lovw law

Ctsynadant iait earenfsfm

OiGvnadont (ntaftemgstat few

Olcynadcnt humttui

Tittactiodsn snout and 
pMtial lawMjaw

BP.’1.'S53B Tiirteftotfan inaut

aPJI/5639 Small cynodontlnnodula

8tV1/8840 B M e m d cn tW i

8P,n>5S41

QP;USQ42

loco2iy 

AvCon

Nawood

VVUgeiklaof

Nam-aoti 

AvSon

Qmd RefemKO

lyiham

AvsOan

Avilion
Norwood

AvJkn

ey/togftatAoi amtiiof tp  of 
tower law

DP<1/5543 evmgntihui anwroftcp f 
iowsrlaw

IP/t/8844 Gvnogmthu* m w m  tp  of
kswefiaw

8PjlfS845 Gwegmtttm pstiatnia 

8PW8548 eynadont poitaania

BPjliS847 evnodanthumemi

Avii.on

G31*34'a4" OaĜ QI" 
G a m o w  E2M 3'10'

Feimatisn

OwawcdOTp
OufgefcdEW

oarao'ar Bzowao" mngwadom

031'34'̂ " G2G'24'Or Quwwkfp

83VW34* EaMfBI" Ouwmdafp
031W 3 3 *  EKW O O " Du%a*Mkm

83m4'34" E2G'24'Qr 
G31'34'34" EaG%4"0r

G 3**34 W  E% M 4'Q r 

031*34'37" E20*23'Q3" 

83MGW B2M3'8r 
03!'34'34" M M 4'Q 1"  

G31'3434"63G%4'Q1"

OuiO*iadz:p

Bwwdaw.
OufOomdwi
Owgwedcm

HwgawdMp

Awilan

Avion

03l*34'34" C 2M 4'0*" 8wo#;#d3:p

831*34'34" QlMiXM" 8mo«#if«p

AvAam G31*3('4B'MC%0'@4"

Namoad G31W37" oaOWQ?''
J3w3MgaO_
Ouwm&Hp

IPJ1I8848 gynadant pmtama

Bp;if804a 
eKW59D 
opjwaaQi 
aPJ1(8881 
aPJ1(8883 
BP;i;8QQ4 
mi,'8080 
BPJKOBOG

Svnodant tcacula

Amphibian taww <aw 

Frtgmamaty mmpkKan ikuli

Fiagmaniatv amchkai ahO 

PMMlunphlbunaW
Afchoaaurtooth

?AKhowur pigal

AviSan

Aviion

oai*34'33" C2M4WI" Bwqtmkm
S31'34'34" U M 4 'Q r  

031WW B2CS4'8'"
Nawosd 931%'W B3CW37'

Surprefcrp

BuTttiadztp
QwOBKkm

W:goiMcol Q31*3G'35' K M Tir WlMdMO
Natwaad %mO'4Q" RWM%'40" BuWM&Mi
WAwWaof 03mG'3G' [2Q'23'10" CutMtadcip
GlmWmck 831W34" 02C24'@r Bwowadafp
Nsmaiid 031*34'34" (I2(r24'01" Oduaisocm
Nanwad



APPENDIX 3

Fossils collected from oubzonos A &  B and 
Wood Fossils

Catdegue
Numbly

Mintificrlon locWiiy Map/Qfld fiifHence Formation

SubzoneA

BP/IMWB Tiimekasisa ep, Bosrandt2 S W IB 'W  C 2 r4 rM "

Paul Roux dlstiict

Bufgetsdsip

BPM<B401 Tfimtfisdsn ep, Bouand 12 S2QM8'M" K M T 'Z B " B4IZ68!Sd2ip

1 BP/1/6402 Tiimtktsten ip. Boaand 12 O W IB 'M ' U r4 7 '2 5 " Duigtiidaip

BP/1/8403 TKnehstisn «p. Beg«iid 12 8 W i8 'M rE a r4 7 'in " Buffiefttfsrp

BP/1/M04 Timthsdm ip. Botrand 12 G Z M B 'W  EZTAMO" Btagntdsm

I BP/lf6400a Tltc’t;nt(hut coam'mi 8?.fand 12 M F I B W  a r 4 7 '« " 8ufUefKf3*p

I  BP/l/8406b Tfiaftsmthm eppmnm Boirand 12 O IW IB'M " E2747'28" Buffiizidaro 1

3 8P/1/6B28 Aiehosauf lower |*w Rwhaniekcp 3SB*i7'27* H27*42'41‘  
Senekai dJitriet

Butgeiidorp

1 BP/1/NA Kestrmmm  ekutl and tower lew Qwhariiekop m m r z r  w t t m * Butgeiidsrp

SubioneB

BWWBSBOW "AmfoiueAiw" afdesnut 
ffsgmenietv skull

Nooitgedacht 830,82'23* CZOMB'OO* Surgtredsia

m m m
.

'Psmsmkus'' sfikmut 
tower iiw

NoaitgidaEht 830*52'23* M f l B ' W Burgutdsip j

BP/1I0SG3 Braehvocid aUn Nooitgedasht o W B M y  G W is x x r Burgmdw 1

BP/t/NA eeratotiii tooth pietei Ncaltgsdacht M y g rs a "  E Z M B 'W Bumiiidatp

m m m
complete ekteton

tisihal Q 3 0 W W  a M 3 '4 0 ' W gM dw p

o p / im tmoccp/ia,'# 
Numemui skuil fragments

Bethai Owqewdap

Wood

BP/103M Amucanaxytia Qranaefonlem O W 4 2 W  B M W 1 8 " Moltena I

BMIW303 Amcanswten Norwood Qai'34'a4" C 2 IM 3 'W Malteno 1

BP/iom a Pndocatp wood Norwasd Q31'a0'40' C2M 2'40" Butguadorp I

BP/io/aoo dmwcawMy&n AviRon 0 3 M M r M IP Z M 7 " Maitana 1

DP/IQ/307 Avilian Q 3 I*3 4 W  C2M 4'81" Maltina 1

w nm m ^.aucsRoxytifl BuBltmanshaek
Pass

‘ •'•tana j

OKIOMOO Owhmmahook
Pan

031*3095" E 2 M 7 9 r M A ew

8P/1/NA a  Not yot ontGloguod
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Kind and Rank

Nature of 
section

Location

Aceasibllity

Uthology

Structure

Palaeontology

Boundaries and
contact
relationships

APPENDIX 4

Avlllon Strototype 

Unit roforonee stratotypo

Cliff face section oxpooing the upper 200m of the 
formation. This section preserves tho best exposures of 
the upper Burgeradorp Formation in the south of the 
basin.

On the farm Avilion, Bambooshoek Valley, Sterkotroom 
district {Map Ref. 3126GB Moordenaarshoek; 
S31°34'34" E26W 00")

Good; short walk from farmhouse.

See section Fig.2.81.

Strata dip between 2-4° to the NW. No major faulting 
occurs, with only minor displacement by dolorite 
evident.

Preserves a faunal assemblage assignable to Subione C 
of the Cynognatlm Assemblage Zone.

Lower boundary not exposed at this section. Upper 
boundary diseonformable with the overlying 
Bamboesberg Member of the Molteno Formation.
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APPENDIX 6

Gecc-hemical Analyses 

Major element 

(all data in wt%)

Snmplo
No.

n o . A i A FOaO, MnO M gC CaO Naz0 KaO P ,o , LOI T O T A L

9 2 /5 /B a l 2.42 0.26 0.98 0.13 0.04 1.08 0.39 0 .20 0 .00 0.14 2.19 7.85

92 /B /E 5 10.66 0.28 7.34 1.63 39.48 1.15 11,32 0.17 0.93 0,11 21.10 94.17

9 2 /5 /K 1 1 33.42 0.56 9.03 30.49 11.14 1.01 0.40 0.17 1.79 0.37 10.73 99,10

92 /B /W 1 1 32.27 0.65 9.51 19.77 8.92 0.90 7,80 0.16 1.66 6.90 10.31 97.81

Total Fa os Fo,03 
LOU Loss On Ignition

Trace element 

(oil data in ppm)

Nb GuSample
No.

Go

<1512182B 633< 3 < 9

108107333892/B/E6

169014006392/B/K11 113 < 9

2432< 911368292/6/W11 120

HIGH*’ ! Off the standard (> 3 6 % l



APPENDIX 7 

Pebble axes and orientations 

Bamboesberg and indwe Sandstone Members

Stratigraphie
position

L 1 S i l l  S/L
— * ------

Palaeo
current

Bamboesberg 16.1 7.5 5.2 0.466 0.693 350

Bamboesberg 10.0 7.6 5.3 0.475. 0.697 312
Bamboesberg 7.2 6.8 1.5 0.944 0.221 350
Bamboesberg 27.2 12.6 9.8 0.463 0.778 318
Bamboesberg 12.0 9.1 5.6 0.758 0.615 322
Bamboesberg 65.0 52.7 31.5 0.811 0.485 335

Indwe . 16.6 7.5 4.9 0.452 0.653 314
Indwe 5.0 2.6 1.7 0.520 0.654 350
Indwe 11.5 6.9 3.8 0.600 0.551 302
Indwe 7.3 5.6 2.1 0.767 0.375 322
Indwe 12.5 9.0 4.8 0.720 0.533 324
Indwe 10.1 7.3 4.5 0.723 0.616 012
Indwe 7.8 5.5 2.3 0.705 0.295 358
Indwe 6.5 4.9 2.0 0.754 0.408 012
Indwe 7.2 5.5 2.4 0.764 0.436 322
Indwe 6.1 4.5 1.9 0.738 0.422 011
Indwe • 11.1 8.0 2.1 0.721 0.263 318
Indwe 16.01 6.8 1.5 0.944 0.221 296
Indwe 30.2 27.9 15.8 0.924 0.566 343
Indwe 16.0 14.0 7.0 0.875 0.500 356
Indwe 12.0 10 5 5.5 0.875 0.524 349
Indwe 22.0 16.0 9.2 0.682 0.613 004
Indwe 17.0 10.1 5.7 0.594 0,564 356
Indwe 25.6 17.6 9.7 0.687 0.551 347

L = Long axis
I = Intermediate axis
S « Short axis

All measurements in centimetres (cm)
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labyrinthodonts.
Comparison of various skull indices for South and East African 
capitosaurids.
Fauna! assemblage characteristic of subzone C.
Faunal assemblage characteristic of subzone A.
Faunal assemblage characteristic of subzone B.
Comparison of the faunal assemblages of Subzones A,B & C.

Sectioned wood samples from the Molteno Formation.

Correlation of the Cynognathus Assemblage Zone with other 
Gondwanan, Chinese and Russian sequences.
Correlation of the Cynognathus and Lystrosaurus Assemblage 
Zones with the classic European faunas.
Intorbasinal lithologieal equivalents of the Indwe Sandstone 
Member of the Molteno Formation.
Comparison of the different timescuios for the Trlasslc. 
Lithologieal and palaeontological comparison of the Burgersdorp 
Formation and the Bamboosborg Member of the Molteno 
Formation.



LEGEND FOR STRATIGRAPHIC SECTIONS
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LEGEND FOR LATERAL PROFILES

=s Sandstone

= Fines

= Orientation of Profile

= Bounding Surface Order

= Channel fill element

= Abandoned channel fill

= Downstream accreted macroform

= Laterally accreted macroform

NOTES ON FIGURES AND DIAGRAMS

Palaeontological specimen figures:

/ / / /  = Matrix covered or abraded

=$ Foramen or opening

Geological hammer in all Figures = ± 30cm 

Compass = 10cm

u
B

CH

ACH

DA

LA



qj. = quadratojugal
q.r.p. a quadrato ramus of the pterygoid
r.t. sa root of canine tooth
sio. ss sulcus infraorbitalis
sj. = sulcus jugularis
smx. = septomaxilia
so. = supraoccipita!
spl. =3 splenial
sq. =3 squamosal
sso. = sulcus supraoccipitalis
s.ste. = sulcus temporalis
st. ss stapes
ste. ss supratemporal
sur. ss surangular
tab. = tabular
v. ss vomer



i

t
o

,\.C

ABBREVIATIONS USED IN THE FIGURES 

MORPHOLOGICAL ABBREVIATIONS

ang. angular
art, =3 articular
b. =3 basioccipita!
bs. » basisphenoid
cm. = crista muscularis
co. « crista obliqua
ct, 32 crista terminalis
cte. "  crista tabuiaris externa
den. =3 dentary
act. ss ectopterygoid
eo. = exoccipital
ex.nar. » external narial opening
for.mag. *  foramen magnum
fr. 3= frontal
i.e. = opening for internal carotid artery
ip. =3 Interparietal
ipv. 3a inter-pterygoid vacuity
ju. -  jugal
k.ps. 3« keel on parasphenoid
la. = lamina ascendens
lac. == lachrymal
la.f. = lachrymal foramen
l.f. sa labial fossa
l.p.f. =3 W iral palatal fenestra
ma.f, m. ndibular fenestra
mb. « maxillary buttress
mx. « maxilla
nos, “  nasal
p.par. ~ post parietal
p.pr. = paroccipital process
p.pt. = palatine ramus of the pterygoid
p.t.f, a post-temporal fenestra
pal. » palatine
par. a parietal
pf. = prefrontal
pin. » pineal opening
pmx. = premaxilla
po. =3 postorbital
pof. => postfrontal
prop, 33 prepariotal
pro. 33 prootic
ps. =3 parasphenoid
pter. -  pterygoid
pv, « processus ventralis
q. a quadrate

4
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Figure 1.1: Block diagram showing the regional relationships beween the 
Burgersdorp, Molteno and Elliot Formations (After Turner, 1975a).
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Figure 1.2: Locality map of the study area.



Extended Legend: Figure 1.2

Collecting Areas
#1 McKay's Nok: Sandbody geometries and architectural olomonts of tho Middle Burgersdorp Formation;

Cynognathus Assemblage Zone (Subzone B).
#2 Nonensl's Nek; Type exposures of tho Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone B)
#3 Farm Wllgorskoof; Exposures of tho upper Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone C); overlain by tho Bamboosborg and Indwe Members of tho Molteno Formation.
#4 Farm Norwood; Exposures of tho upper Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone C); overlain by the Bamboosborg and Indwe Members of the Molteno Formation.
#4 ' Farm Avillon: Exposures of the upper Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone C); overlain by the Bamboosborg and Indwe Members of the Molteno Formation.
#6 Bushmanshoek Pass; Exposures of tho upper Burgersdorp Formation; Cynognathus Assemblage Zone

ISubzone C).
#6 Bushmanshoek Pass; Exposures of the Bnmbaesberg and Indwe Members.
#7 Form Hillside: Exposures of the middle Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone B).
#8 Farm Wlnaarsbaken: Exposures of tho middle Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone B).
#9 Farms Grootdam and Nooitgedacht; Exposures of tho middle Burgersdorp Formation; Cynognathus

Assemblage Zone (Subzone B).
#10 Farm Besoba: Exposures of tho middle Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone B).
#11 Farm Elandahoek; Exposures of the middle Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone B).
#12 Farm Brtiumitiivt: Sxp**uiea of the middle Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone Bl.
#13 Farm Kaalmansgat; Exposures of tho lower Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone A)
#14 Farm Gladdegrond; Exposures of the middle Burgersdorp Formation; Cynognathus Assemblage Zone

(Subzone B).
#15 Farms Bethal/Slootkraal; Exposures of tho middle Burgersdorp Formation; Cynognathus Assemblage

Zone (Subzone B).

Measured sections

U1 Gala Pass: Burgersdorp Formation to basal Indwe Sandstone Member.
0 2  Indwe Town: Upper Bamboosborg and Indwe Membere of the Molteno Formation.
0 3  Nonensl's Nek: Middle Burgersdorp Formation.
0 4  Roadcut on R397: Indwe Sandstone Member.
0 5  Koos Res Nature Reserve: uppermost Bamboesberg and Indwo Sandstone Members of tho Molteno 

Formation.
DO Farm Norwood: Burgersdorp Formation to basal Indwe Sandstone Member,
0 7  Farm Avillon: Burgersdorp Formation to basal Indwe Sandstone Member.
0 8  Bushmanshoek Pass: Uppo,most Burgorodorp Formation and Bamboesberg and Indwo Sandstone 

Members of tho Molteno Formation,
0 9  Roadeut on the R6B: Uppermost Bamboosborg and basal Indwe Sandstone Members of tho Molteno 

Formation.
□ 1 0  Grootforlnghoek Paso; Type section of the Bamboesberg Member of the Molteno Formation,
011 Farm Hillside: Middle Burgersdorp Formation and Bamboesberg and Indwe Sandstone Members i f  tho

Molteno Formation.
□ 1 2  Farm Qllvofontaln: Upper Bamboosborg and Indwe Sandstone Members of the Molteno Formation.
□ 1 3  Farm Braamsprult: Middle Burgersdor p and Upper Bamboesberg and Indwe Sandstone Members of the

Molteno Formation.
□ 1 4  Roadeut on tho R3Q between Rouxvllle and Smlthfield: Middle Burgersdorp and Upper Bamboesberg

and Indwe Sandstone Members of tho Molteno Formation,
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Figure 2,1a: Geographical distribution of the Burgersdorp Formation.



T77X BURGERSDORP TORMATION

Z '  HOLOSTfWOTYPE (Nonensl's Nek)

Z 2 SECTION AT MCKAY'S NEK 

z3 PROPOSED PARASTRATOTYPE (Madeira mountain)

Z 4 PROPOSED REFERENCE STRATOTYPE (Avillon)

.TYPE AREA 27'E
East London

Figure 2.1b: Distribution of the Burgersdorp Formation In the south of tho basin, 
including the location of the typo orea and holostratotype (After 
Johnson & Hiller, 1S90).
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Figure 2,2: Intraclast conglomerate facies
(Se,) with bone'(b),
Lower Burgersdorp Formation. 
Scale bar = 1cm.

Figure 2.3; Intraclast conglomerate facies 
(So,) with bone (b).
Upper Burgersdorp Formation.

%

Figure 2.4: Plan view of trough cross-
stratified sandstone facies (St).

Figure 2.S: Planar cross-stratified
sandstone facies (Sp)



Figure 2.6: Massivo sandstone facies (Sm
giadmg upwards into facies Sf

Figure 2.7: Horizontally stratified
sandstone facies iShj

'•"'s

Figure 2.8: Parting linoation on bed-top
surface of facies Sh,

Figure 2.9: Ripple cross-laminated
sandstone facies (Sr). rn-sz
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Piguro 2,11; Massivo mudstone faeies (Fm).

& 0 m

F,flure2.„ :
Note the bioturbation of the
Planolitos type (P).

*!.* 9*1

Finuro 2.12; HonzontailY-lammQtod siltstone 
faoieo (Fh) grading upwards
into facies Fm.

Finuro 2.13a: Indivdual rhizoorotions 
of Typo I palaoosol. 
Seaio bar -  lorn.

Figure 2.13b: Horizontally orientated matted
rhizoliths in Type I palaoosol. 
Soolo bar c lOom.
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Figure 2,14b; Fhotomierograph of bury too 
crystals radiating from a 
eontral groundmoss.
Grossed polars with gypsum 
plate, 10X magnification,

Finuro 2.16: Goloito oneruotod omphibion (A)
remains from Typo II palaoosol,

Figuro 2.14a; Throe typical morphs of barytes
nodules compared.
Seale bar &. 1 cm.

Figuro 2.14c; Photomicrograph of radial 
crystals of barytes, Note 
the mtordigitation with tho 
fines facies. Crossed polars, 
1QX magnification,
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Figure 2.16b; Polished surface of a silicifiod
rhizoiith from a Type it palaeosot. 
Note the presence of radiating 
root hair tubules In the outer 
mioritie encrustations.
Scale bar n icm .

Figure 2,16a; Root impressions and casts 
in Type II palaeosot.
Scale bar = lem,

m

Figure 2.16e: Silicifiod podoearp root from 
a Typo II palaoosol.

• « w

Figure 2,16d: Photomicrograph of coprolite 
from Typo II palaoosol, 
Crossed polars,
4X magnification,

! if



Fiqure 2,17: Vertical and blotchy style colour 
mottling m Type III palaoosol. 
Scale bar = 1cm.

Figure 2.18: Rhizocrotlons from 
Typo III palaoosol.

Figure 2.18: Stacked Typo II and III polooosols 
Nononal'e Nok, Eastern Capo. 
Seale bar n i ,5m,

Figure 2,20: Photomicrograph of o cross section 
through a spheroidal inorganic 
carbonate grain, Note the irregular 
concentric growth layers, 
indestinct nucleus and sparito matrix, 
Crossed polars with gypsum ploto, 
4X Magnification,
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Figure 2.2 i : Type section of the Burgersdorp
Formation, Nonensl's Nok.
Note tho fining upward 
packages of sandstones (S) 
and fines (F). Exposed sequence 
is *  600m thick.

Figure 2.22a: Thick, lenticular channel deposit, 
Bushmanshoek Pass, Eastern 
Capo, Scale bar a  1m.

Sr

CD Bounding surface order 
(K &  Thorapsid fossil 
/ g f  Plant material 

Downlap

Flauro 2.22b: Interpretation and arohltoolural geomQtry of the lenticular
channel fill in Figure 2.22a.
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Ficiuro 2,24a; Solo marks on tho basal surfaeo 
of a ehannol fill sandstone.

Figuro 2.23: Tabular channel sandstono
goomotnoo showing erosionol 
downeutting of tho profllo by the 
ehannol. Scale bar a 1m.

a

Figure 2.26: Basal orostonal contact of 
typical ehannol fill, overlain 
by faems Sh.

Figure 2.24b: Flute casts on tho basal surface 
of a channel fill sandstone.
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Figuro 2.28: Lower ehannol fill soquonco
showing on irregular, erosionol 
base overlain by stacked sets 
of faeies St, and Sir.

Figure 2.27: Upper ehannol fill soqucneo 
showing largo sots of faeies 
Sh and St,. The top of tho St, 
sot is sharp (SI and preserves 
dune forms.
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Figuro 2.28:
Lateral profile of a small ohanncl fill. Readout on tho farm
Hillside, Burgersdorp district,
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Figure 2.30; Laterally extensive tabular sheet 
I I I  sandstone; Middle Burgersdorp
MR Formation. Nonensl's Nek,

Eastern Cape,

Figure 2.31a: Low angle epsilon cross stratification 
and scroll bar morphology,
Aliwal North, Eastern Cape.
Scale bar a 2m.

Figuro 2.31b: Stacked point bar elements without 
intorspersod veneers of mudstone. 
Bushmanshoek Pass, Eastern Capo. 
Scale bar °  1m.

% - ' *-3,

Figure 2.31c: Laterally accreted point bar elements with 
Interspersed veneers of mudstone,
Aliwal North district, Eastern Cape,
Scale bar « 1m.
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Figure 2.33: Close up of laterally accreted macroform 
in Figure 2.32. Note the abundance of 
facies Sp and Sli and the sequence 
terminations in either Sr or Fr.

Figure 2.34: Flat bottomed lenticular floodploln 
channel, overlying incipiently 
developed Type III palaoosol. 
Nonensl’s Nok, Eastern Cape. 
Seale bar n l.5m.

Figure 2.38; Thick, tabular multl-opisode 
sandstono spiny elomont, 
interspersed in floodplatn fines. 
Roadeut on tho R386,
Eastern Cape.

Figuro 2.38: Close up of thick, multi-episode 
sandstone spiny in Figuro 2.38. 
Note the sharp flat nature of the 
base, and tho upward decrease 
in thickness of tho overlying thin 
spiny sandstones.
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Figure 2,37: Laterally continuous thick sandstone 
splay in floodbasin fines,
Nonansi's nek, Eastern Cape.

_ .

Figure 2.36: Cross-section of sandstone splay
showing the typical sharp, flat lower 
contact and plano-convex top.
Note the presence of a channel on 
the splay fan apex. Scale bar a  2m.
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Figure 2.39: Thin, distal floodploln sandstone 
splay. Note tho irregular nature 
and sharp lo <ver and upper contact.

Figure 2.40: Plant rootlets in thin, non-calearoous 
very fine grained sandstone spicy. 
Seale bar a 1cm,



Figure 2.41a: Cross section of a thin distal floodbasin 
siltotone splay showing vertically 
oriontatod invertobrate trace.
Scale bar = lem.

Figure 2,41 b: Plan view of bioturbatcd thin 
splay sandstone surface.



Sandstone

Flguro 2.42: Lateral profllo of typical flcodplaln archltocturo. Nononsl's Nok,
Eastern Cape.
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Figure 2,43a: Photomicrograph of a typical 
toxturally and mineralogically 
sub-mature sandstone (facioa St,) 
from the Burgerodorp Formation, 
Noto the framework grains of 
quartz (O), sodium plagioelaso 
feldspar (FI, rock fragments (R) 
and intergranular material !M). 
Crossed polars, 10X magnification.

Figure 2,43b: Photomicrograph of facies St,
showing typical sub-rounded quartz 
grains (Ct), wall rounded plagiociaso 
feldspar IF) and clay matrix (M). 
Crossed polars, 10X magnification.

Figure 2,44: Photomicrograph of euhodral 
sodium plagiociaso feldspar (FI, 
showing albitic twinning,
Crossed polars, 10X magnification.

Flguro 2,46: Photomicrograph of faoloo Sh
from the Katborg Formation,
Note the abundance of plagiociaso 
feldspars.
Crossed polars, 10X magnification.

4
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Piguro 2.48a: Photomicrograph chewing kaolimtic 
alteration of orthoclase. Plano 
polarised light, 10X magnification.

Figure 2.46b: Photomicrograph chewing kaolinitic 
aitorntion of orthoelaso (0).
Note also the unduloso extinetion 
of the quartz grain (Qh 
Crossod polars, f OX magnification.

Piguro 2.47a: Photomicrograph of ccdimontary 
rock fragment (Rsl 
Grosaod polars, 10X magnifieation.

Figure 2.47b: Photomicrograph of polyeryotalino 
quartz gram of piutome (Qpl) origin. 
Crossed polars, 10X magnification.

*



Piguro 2.47c; Photomicrograph of polyeryotalino 
quartz grain of metamorphie origin 
(Gpm), Grossed polars,
10X magnification.

Figure 2,47d; Photomicrograph of granitic rook 
fragment (G). Note the slight 
alteration of the orthoelaso 
feldspar (0).
Crossed polars, 10X magnification.

Rguro 2.48a: Photomicrograph of dotrital 
grain of muscovite (Ml,
Crossed polars, 10X magnification.

Flguro 2.46bi Photomiorograph of dotntal 
grain of muscovite (Ml,
Croasod polars, 10X magnification
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Figure 2.49: Photomicrograph of dotrital
opaque oxides from facias Sh. 
Plane polarised light,
10X magnification.

* JW

Figure 2.50a: Photomicrograph of dotrital zircon 
from facioa Sh. Plano polarised 
light, 10X magnification.

Figure 2.50b: Photomicrograph of dotrital zircon (Zrl 
from facioa Sh. Grossed polars,
10X magnification.

. i
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Figure 2.61; Fmmowork grain plot for the sandstones of the Burgerodorp 
and Katborg Formations.
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Figure 2.52: Rose not showing p a l a o o e u r r o n t  directions for t h e  u p p e r

Burgersdorp Formation.



, i'

Q

* Burgersdorp 

a Katborg

/

/

7

<

/ A
■V

\
~x /

/ \
•X

•  e  * '

Mixed

/
/

\
~x

X
7 • v
» \  'i

/
/

/
yd**

/
Deenlcatod ore

\
" X

Tronaltlonat are

X
X

V "
\

/ Undlaeeoted 
arc

\
_v_

% 
xv

ROuro 2.63, != '™ " V tm 1 0C :, ‘S f t S S S T  °i» C  B s t Z
Dloklnson of a/ (1983),



r a w w * . * ^

R ^ )  GYNOGNAmUS ASSEMBLAGE ZONE

-<\ 3  OUTUNE OF THE BEAUFORT GROUP

0 100 200 300
i i  n r  I NI r i ■ i r im i i :  L — ■ < m iM ~ l 1— 1---- 1nwWWt^W^WIWMH— i

km

Harrlamlth 28SSenekal

Bloemfontelri

Gala 
/

Queenstown . /

Graaff-RclnotBeaufort West
“tiouwl̂ '

London

Port Elizabeth

Sutherland 
e

— Burgersdorp 

9  Victoria Weot

Figure 2.54: Geographical distribution of the Cynognatfius Assomblago Zono
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Figure 2.56; Ocdpltnl view oftho holotype skull of PawfosucWmorgam
(BFV1/6651X
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Figure 2.57;
Polatai view of the holotype skull of Pmtosuchus morgani 
mpn /RRRii



c Piguro 2,08:

t
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Oeeipital viows of eapitosauroid skulls showing the differences 
in the position of the shook and depth of the squamosal flange 
(Sq); A a Wotlugasauru& (After Maryaftska & Shishkin, 1996); 
B a Qyeiotosaurus (After Ingavat & Janvier, 1981); C •  
Parotosuchus morgani (BP/1/5581).
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Flguro 2,59; Left eanlniform of Angonisaurus coxil (BP/1/5530); a, Lateral 
and dorsal views; b. Medial and ventral views.



Figure 2,60; Dorsal view of the holotype ofAngonfsaum coxil (BP/1 /6530).



Flguro 2.61



Flguro 2,62; Occipital vlow of the holotypo of Angonisaurus cox// 
(BP/1/G630),



Dorsal viows of: o, Angonisaurus ooxli and b. Angonisaurus 
erulckshanki (After Cox & Li, 1983).

Figure 2.63
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Figure 2,64: Dorsal view of the BP/1/5532,
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Figure 2.66: Lateral vlow of BP/1/6632.

I  
- *

X  -  %

/ • *

\x  ‘



- r ^ ^ ' - n  -;.,* K .• ’■•jTZr

m # # #
# 6 % # 5

for.mag

Occipital view of BP/1/6532.Figure 2.66



Palatal view of the BP/1/5532Figure 2.67
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Figure 2.68: Lateral view of the lower jaw of BP/1/5682.



Lateral vlow comparison of BP/1/5532 and S.wuhs/angonsis,



/

f I

Figure 2.70; Indeterminable dlcynodont
intertemporal bar (BP/1/5536): 
a. dorsal view; b. lateral view. 
Scale bar = 1cm.

Figure 2.71a:
Indeterminable dlcynodont 
caninlform processes 
(BP/1/5526 & 5527), lateral 
view. Scale bar « 1cm.

b

Figure 2.71b:
Indeterminable dlcynodont 
caninlform processes 
(BP/1/5528 & 5527), medial 
view. Scale bar « 1cm.



Figure 2.72: Indeterminable kannemeyeriid
caninlform process (BP/1/5533): 
a. lateral view; b. medial view. 
Scale bar » 1 cm.

Figure 2.73: Right Shanslodontld caninlform 
process (BP/1/5629).
Scale bar = 1cm.

Figure 2.74: Indeterminable Archosauriform 
cranial element (BP/1/5556). 
Scale bar » 1 cm.
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Figure 2.76b: Miscellaneous large woody 
pteridlosperm axes (stems). 
Upper part of Subzone C of the 
Cynognsthus Assemblage Zone.

Figure 2.76a: Miscellaneous large woody 
pteridlosperm axes (stems). 
Upper part of Subzone C of the 
Cynognathus Assemblage Zone.

Figure 2.76: Internal casts of the sphenophyte 
(horsetail) Catam ites. The small 
soclmen Is from subzone A, the 
Intermediate from subzone B, and 
the large specimen from subzone C.

Figure 2.77: New seed type from the upper
Burgersdorp Formation (Subzone C 
of the Cynognathus Assemblage Zone) 
Bushmanshoek Pass, Eastern Cape.
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Flgure2.78b: Cross section 9EM of characoal 
from the upper Burgersdorp 
Formation. Close up of 
parenchyma bundle in 
Fig.2.78a.

Figure 2.79b: Longitudinal section SEM of 
podooarp wood. Close up of 
coll wall trachoids showing 
regular and irregular spaced 
pitting.

Figure 2.78a: Cross section SEM of characoal 
from the upper Burgersdorp 
Formation showing podooarp 
wood ray parenchyma.

Figure 2.79a: Longitudinal section SEM of 
podooarp wood showing cell 
wall tracheitis.
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Fif,uro 2,82: Colour change to yellow grey 
(GY 7/2) fines, some 10-16m

! from the top of the
; Burgersdorp Formation.

Farm Avilion, Bamboeshoek 
Valley, Eastern Cape.
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Figure 2.83: Mangoneeso rich nodular layer 
at the top of the Burgersdorp 
Formation. Farm Avilion, 
Bamboeshoek Valley,
Eastern Cape.
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Figure 2.86; Temporal distribution of the zonal Indices and their assocalted 
faunas.
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Figure 3,1: Geographical outcrop area of the Molteno Formation (After Turner, 
1983),
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Figure 3.3; Regional thickness variations for the Bamboesberg Member. %
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Figure 3.4: Soft sediment deformation
in sandstones of the 
Bamboesberg Member, 
Scale bar = 1cm.

m t m ?

Figure 3.5: Soft sediment deformation 
in sandstones of the 
Bamboesberg Member. 
Scale bar a 5cm

Soft sediment deformation within 
large scale trough cross-stratified 
unit. Note that deformed laminae 
do not cross bed bounding surfaces

Figure 3.6

C
Figure 3,7: Hoterolithic scour fill facies (Seh).



Figure 3.8: Intraclast scour fill facies iSe,J.

Figure 3.9: Intraclast scour fill facies (Se,)
overlain by trough cross-stratified 
sandstone facies (St.),

Figure 3.10: Trough cross-stratified 
sandstone facies (St).

Figure 3.11: Largo scale trough cross-stratified 
sandstone facies (St,).
Scale bar a im,
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Figure 3.12: Planar cross-stratified sandstone 
facies iSp). Scale bar = 15cm.

Figure 3.13; Wedge shaped set of facies Sp
sandwiched between sets of j-*^',ru *'* 
facies St,. Note the sharp nature 
of the second order bounding 
surface between the sets.

'i

Figure 3.14; Massive sandstone facies (Sm) 
overlain by facies Sh.
Note the occurrence of quartzite (q) 
clasts on second order bounding 
surface between the two sets.

Figure 3,16: Horizontally stratified 
sandstone facies (Sh).
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Figure 3.17: Parting lineation in facies Sh,,

Figure 3.16: Facies Sh with concentration of 
heavy minerals (H) on 
individual laminae.
Scale bar <a 1cm.

Figure 3,18: Ripple cross-stratified sandstone 
facies (Sr). Note the erosive 
nature of the overlying massive 
sandstone (Sm), Scale bar = 10cm,

Figure 3.19: Matrix supported hoterolithic dost 
accumulation !Feh). No.e the 
small coarsening up sequences. 
Scale bar on R1 coin « 1cm.
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