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Figure 3.20; Facies Feh with well rounded, 
imbricated quartzite (q) clast 
at the top of the sequence.

Figure 3.21; Massive fines facias (Pm)
overlying horizontally laminated 
fines (Fh). Note the colour banding 
typical for the lower part of the 
Bamboesberg Member,
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i Figure 3.22; Ripple cross-laminated fines facies (Fr). 
Scale bar = lorn,
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Figure 3.23a; Coal and carbonaceous mudstone 
facies (C), overlain by coarse 
sandstones of the Indwe 
Sandstone Member (I),



Figure 3.23b; Vitrinito rich coal (C) with concoidal 
fracture, Scale bar => 1cm.
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Figure 3.24; Laterally continuous sheet sandstones (S) 
of the Bamboesberg Member, with thin 
Interbodded fines (F),
Bamboeshoek Valley, Eastern Cape.

Figure 3.26a: Minor channel element (CHI 
Intersecting a downstream 
accreted (DA) longitudinal bar. 
Scale uar = 50cm.

Figure 3.26b; Typical lenticular minor channel 
fill element (CH), The red 
colouration Is due to the 
abundance of garnet (Fig.3.16). 
Scale bur = 50cm.



Sandston6[J

Figure 3.25; Lateral profile of typical channel fill sandstone of the 
Bamboesberg Member. Bushmanshoek Pass, Eastern Capo.



Figure 3,27: Abandoned channel fill of 
jg horizontally laminated fines.
S Roadcut on the R56 west of
F the town of Molteno.

Figure 3.28: Laterally accreted (LA) 
transverse bar elements 
stacked to form a cross- 
channel bar, Farm 
Olivofontein, Aliwal North 
district, Scale bar = 30cm.

Figure 3,29: Laterally accreted (LAI tabular 
splay sandstone macroform, 
Bushmanshoek Pass,
Eastern Cape.

Figure 3.30: Downstream accreted (DA) 
longitudinal bar macroforms 
and minor channel fill (CH), 
Bushmanshoek Pass, 
eastern Cape,



Fioure 3.31: Sllicified mudrock showing faint 
desication cracks. Farm Norwood, 
Bamboeshoek Valley, Eastern Cape.
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Figure 3.32: Sllicified tree trunk in braldplain fines 
Upper Bamboesberg Member, 
Dordrecht, Eastern Cape.
Note the concentric growth rings (r)

«:.... .«v

Figure 3,33: Lacustrine facies association 
showing facies Fh grading 
upwards Into facies Fr.
Note the lack of sheet sandstone 
layers In background.
Individual bars on Jacob's staff 
are 10cm,

Figure 3,34: Monogeneric accumulations of
Haid iphylum  (HI and Dlcroldlum  sp (D) 
within the lacustrine facies association. 
Bamboeshoek Volley, Eastern Cape, 
Scale bar => 1cm.
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Figure 3.36: Photomicrograph of quartz
grains (Q) showing concavo-convex 
contact, heavy minerals and linos 
of dark inclusions. Crossed polars,
15X magnification.

Figure 3.35: Photomicrograph of typical
sub-rounded quartz grains (G| 
from facies St. Crossed polars, 
5X magnification.

Figure 3 37a: Photomicrograph of quartz 
grains (Q) showing Irregular 
secondary overgrowths. The 
original groin Is defined by 
a rim of Inclusions (I).
Crossed polars, 5X magnification

Figure 3.37b: Photomicrograph of well 
rounded quartz grain (Q) 
showing euhedral secondary 
overgrowth. The original grain 
is defined by a rim of inclusions (I), 
Grossed polars, GX magnification.

O'
. t  i r



eV.

J i

* t 1

4

4

H Figure 3.38: Photomicrograph of euhedral 
l“  sodium piagioclase feldspar (F)

showing albltic twinning.
Crossed polars, 10X magnification.

Figure 3.39: Photomicrograph of rounded and 
partially decomposed orthoclose 
feldspar grain (0).
Crossed polars, 10X magnification.

Figure 3.40a: Photomicrograph of fresh,
euhedral porthitic microcline (Ml). 
Crossed polars, 15X magnification

Figure 3,40b: Photomicrograph of fresh, well 
rounded microcline (Ml) and 
polycrystalline quartz grains (Op), 
Crossed polars, 10X magnification.
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Figure 3.42: Photomicrograph of polycrystallino 
quartz rock fragment of igneous 
origin (Qpl). Crossed polars,
8X magnification.

Figure 3.41: Photomicrograph of well rounded 
sedimentary polycrystalline rock 
fragment (Qps),
Crossed polars, 5X magnification.

Figure 3,43: Photomicrograph of polycrystalline 
quartz rock fragment (Opm), 
showing a streched fabric strongly 
indicative of a metamorphlc origin. 
Crossed polars, 5X magnification.

Figure 3.44: Photomicrograph of quartz arenite 
ciast from the Cape Supergroup. 
Grossed polars. 10X magnification.
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Figure 3.46: Photomicrograph of a detrital grain 
of muscovite (M). Crossed polars, 
40X magnification.

Figure 3.46: Photomicrograph of a detrital grain 
of biotlte (B). Crossed polars,
10X magnification.

Figure 3.47b: Photomicrograph of a well rounded 
detrital zircon (Zr). Crossed polars, 
10X magnification.

Figure 3.47a: Photomicrograph of a well rounded 
detrital zircon (Zr). Plane polarized 
light, 10X magnification.
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Flguie 3.48: Photomicrograph of a detrital 
touimaline (T) grain. Crossed 
polars, 10X magnification.

Figure 3.49: Photomicrograph of oxide rich
heavy mineral laminae in facies Sh, * 
Plane polarised light,
10X magnification.
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Figure 3.50: Photomicrograph showing quartz 
grains (Q) in a typical clay matrix, 
with ghost outline of a 
decomposed plagioclase feldspar 
grain (F). Crossed polars,
10X magnification.
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Framework grain plot for the sandstones of the Bamboesberg 
Member.
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Figure 3.62a; Rose net showing palaedcurrent directions for the Bamboesberg 
Member in the southwest of the basin.
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Figure 3,52b: Framework grain plot for the sandstones of the Bamboesberg
Member, with tectonic setting fields from Dickinson or at 
(1983).
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Figure 3.53; Geographical extant of the Indwo Sandstone Member.



Figure 3.55: Heterollthlc gravel Intraclast
facies (Geh). Note the abundance 
of quartzlte (q) pebbles.

Figure 3.54: Soft sediment deformation in the 
Indwe Sandstone Member. Senekal 
district, northern Free State.

Figure 3.56: Trough cross-stratified gravel 
facies (Gt) overlying facies Geh,

Figure 3.57: Small scale sets of planar
cross-stratified gravel facies (Qp),
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Member, Roodoutontho

Figure 3,68
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UatQrol profile of the Indwe SandetoneMemher. Roedeut on the
0 2m Fl£1uro 3.88: % % % % ' a : e » e t . « n  end Storketreom.
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Piiiure 3,59: Chonnol complex margin, showing 
the deeply oroslonal nature (or) 
of the basal contact Into the 
broidplaln fines, Note also the 
presence of a thin o verbank 
splay (QP)' Scole bar =  1m.

s m # ' '  * '

Contact (c) between the 
Bamboesberg (881 and 
Indwe Sandstone (I) Members 
of the Molteno Formation,
Note the flat to slightly orosional 
basal contact

Figure 3,60:

v * X 4r

Figure 3.61:

Minor channel fill showing side- (sfl ; 
and downstream accretion (da) of 
bodformo

S6#i‘ ^  I .  ,,s *****  _

Flguro 3,62: Tabular sots of largo scab planar
cross-stratified gravel (Qp) and 
sandstone W a s . Individual units 
represent U carally acorotod 
transverso bars, which stack to form
a sand-flat element
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acts of minor channel 
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• Indwe Sandstone Member.
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Figure 3,66; Framework grain plot for the sandstones of the Indwo 
Sandstone Member,
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Figure 3,67: Rose net showing palQeooummt directions for 
Sandstone Member in the south of the basin.
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Transitional arc
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Figure 3.68: Framework grain plot for the sandstones of the Indwo
Sandstone Member, with teetonio sotting fields from Dickinson 
of o/(1983),
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Figure 3.89: Miscellaneous stem axes in fine
groined sandstone. Basal sandstone' 
of the Bamboesberg Member, 
Bambooshoek Valley.

Figure 3.70: Coalifmd wood compression.
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Figure 3.71: Well preserved three-dimensional stem 
axes. Basal Bamboesberg sandstone. 
Note also the basal flute easts (fe).

Figure 3.72: Dfcroidium (fubium from the 
Bamboesberg Member. 
Seale bar » 1 cm.
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Figure 3,74; Transverse section of silioifiod wood 
from the Bamboesberg Member 
showing the paired cell wall 
structures characteristic of 
A raucarioxylon . 10X magnification.

Finuro 3 .7 3 : M w W iy W i  Bp.
Scale bar « 1cm.

%

showing simple paired pits lp)» 
20X magnification.

Figure S.?"/: —
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Figure 3.78; Stratigraphic section through the Bamboesberg Member at
Bushamonshoek Pass.
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Figuro 3.79; Stratigraphic saction through the Bamboeabarg Mambar in the
Bamboeahoek Valley,
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Figure 3.80: Log of borehole core SF/1/8B drilled to the west of the town of 
Molteno,
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Figure 3.81: Preserved extent of the
Bamboesberg Member in the 
south of the basin. Farm Avilion 
Bamboeshoak Valley. Note the 
presence of five individual 
cycles.

fiassaesFigure 3.82; Basal channel complex of the 
Bamboesberg Member. 
Bamboeshoek Valley.

OuTolt (1906a) Turner (1976a) Christie (19611 MacDonald (1 99 3 )
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Figure 3 ,93: Companion of the nomenclature and itratlgraphlo placement
of the coal *aam * in the Bamboeiborg Member.
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Figure 3.84: Stratigraphic section through the Bamboesberg Member at the
stratotype in Qrootdoringhoek Pass,
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Figure 3,85: Preserved extent of the
Bamboesberg Member at the 
stratotype in Qrootdoringhoek 
Pass. Note the presence of 
only four individual cycles.

Figure 3.86: Preserved extent of the
Bamboesberg Member at the 
most westerly occurrence on 
the farm Hillside, Burgersdorp 
district. Note the presence of 
only three individual cycles.

Ouf&MSOOfpFofmaiion

I

foifoiftdatpFoffnatioft

Figure 3.88: Preserved extent of the
Bamboesberg Member in the 
southeast of the basin 
between body Frore and C«la. 
Note the presence of five 
indtvldus1; cycles.

Figure 3.90: Preserved extent of the
Bamboesberg Member on the 
farm Braamsprult, Allwal North 
district, Note the presence of 
only two individual cycles.
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Flguro 3,87: Stratigraphic section through the Bamboesberg Member on the 
farm Hillside, Burgersdorp district,
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Figure 3,89: Stmtlgi ophlo section thiough the Bamboesberg Member at Gala
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Finuro 3,91; Preserved extent of the
Bamboesberg Member between 
Zaston and Vanstadensrus. At 
this locality, only a single fining 
upward sequence of sandstone 
(BB 6) through to coal (C) is 
preserved, dlrsetly overlain by 
the Indwe Sandstone Member (i).

Figure 3.93: Indwe Sandstone Member (I) 
directly overlying the 
Burgersdorp Formation 
[Cynognotbus Assemblage Zone, 
subzone A) in the north of the basin,
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Figure 3.82: Strotlgrophlc saction through tho Bamboosberg Member on the
farm Braamsprult, AKwai North district.
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Figuro 4,1: Londscapo roconstrUGtion and envisaged dopositional stylo for the 
Burgorsdorp Formation, A, Lower Burgersdorp; B, Middle Burgersdorp: 
G. Upper Burgersdorp,
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Figuro 4.2; Landscape reconstruction and onvisagod dopositional stylo for tho 
lower part of tho Meltons Formation. A. Lower Bamboosborg Member; 
B, Upper Bamboosborg Mombori G. Indwo Sandstone Member,
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Figure 4,3: QFR plot of the sandstone composition of the Katberg,
Burgersdorp and Molteno Formations. Source/climate fields are 
from Basu (1985),



180

DRAKENS

200 —

^ 0 0
ELUOT

PALAEOCUMATE 

COLD -**■— ►WARM
  ■■■■ »i > >■    -    

I

\

Figure 4.4: Pormian-Jurasslc palacacllrrmtio change in the main Karoo
Basin. Modified after Viaser (1991),
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Burgersdorp and Molteno rormutlons.
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allowing a reciprocal rebound on the surface profile (From 
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ORTHERN OFSWEST OF 24*E EAST OF 24'E

DRAKENSBURG F.DRAKENSBURG F.

CLARENS F.CLARENS F.DC

ELUOT F.ELUOT F.
Transitional

CL
ZD

I
O

DRIEKOPPEN F.BURGERSDORP F.

VERKYKERSKOP F.&iKATBERG F.3
i , • H W s m ith M . 
z  Wchoondraoi'' M.l^  Eandsbeng M. 

ceiBarberakrana M.I
1 -Daggaboersnok M.

jOudeberg M.

CL
MIDDLETON F.

ac xPoortllo M i
m

uiQ VOLKSRUST F,
ABRAHAMSKRAAL F. KOONAP F.Ui

o

WATERFORD F ./  
FORT BROWN F.

WATERFORD F ./  
FORT BROWN F,

|  Sandstone-rich  units

Table 1,1: Lithostratlgraphic subdivisions of the Karoo Supergroup (Modified 
after Rubldge at al, 1995),

Note : The Normondlon, Verkykerskop and Driekoppen Formations are not
formally accepted by SACS.
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BEDS ZONES ASSEMBLAG ZONES

Broom (1 9 0 6 ) Wotson (1914o, 
modified 1914b)

Watson
(1942)

Kltchlng (1970, 
1977)

Cooper
1982

Keyser & Smith 
(1 9 7 7 -7 8 )

Keyser (1 9 7 9 )  
SACS (1 9 8 0 )

Rubtdge 
SACS (1 9 9 6 )

Kltchlng &  
Rooth (1 9 8 4 )

Massospondylus

Buskabsaurus

MOLTENO F.

BE
AU

FO
RT

 
G

R
O

U
P

Cynognathus

Procolophon

Cynognathus B Cynognathus

Lystrosaurus

Telragonfas Kann&meyerla

Lystrosaurus

Kannemeyorto-
Dlademodon
Lystrosaurus-*
Thrlnaxadon

Cynognathus

Lystrosaurus
---------------------

Cynognathusail'll
Procolophon

4 Kanmmeyariaimnumma-rAaaWl-rmmrf, uraraj-pntsa

Lystrosaurus
Lystrosaurus Lystrosaurus

Ktstscephatus

Endothiodon

Gteiecephalus
0 Daptocephalus Dicynodon

Ctstacephaius

Rob&rtla

Dhynodon
lacertlceps
AulacephalQdon~
M n f

Dicynodon facer- 
ilceps~Whait8la Dicynodon

A

8
A

Clstecaphalus

Taplnocsplwlus

Aufoccphalodon-
Clsteoeplwlus Cisteccphalus

Tropldosioma'Endothiodon Tropldostama
mkratrma
Prlstmgmihus/
Dllctadan
Dlnocephallan

Tropldosioma-
Endothiodon
Pnshrogmihus/
OModon
Dlnocephallan

Paraiasams rapfnocephalus
Prlsbrognathus

Taplnocaphalus
Eodlcynodon

a

Table 1.2$ Past and present blostmtigraphic subdivisions of the Karoo 
Supergroup (Modified after Rubldge et &/, 1996),



Turner (1975 ) Murker heritons

Qubanxo

Transitional
Allwal North Porcollonito

Qlon Rosoa Sandstone

Mayoputi Shalo
Uttle Bamboo Mountain Shalo

Indwo Sandfltono
Kolo Pobblo Bed

Biimboosberg Middle Sandstono

Table 1.3a; Lithostratlgraphic subdivision and marker horizons of the Molteno Formation (Tumor,
1975a).

CHrietia <18811 Marker horizon*

Loskop Umnachaan & Oils Soams

Tsomo

Qlbn Win Seam

Mayaputl
Cale Pass Seam

Emnxe Pebblo Bad

Indwo Sandstono Uttlo Bamboo Mountain Shalo

Kolo Pebble Bod

Guba Seam

Bamboosborg Indwo Seam

Tafvj 1.3b: Lithostratlgraphic subdivision and marker horizons of the Molteno Formation
{Christie, mi).

R im er (19751

Gubanxe

Chrt&tia 11981)

Loskop

Macdonald (1 8 8 3 )  

Tsomo

Trnnsiibnnl ..........  Tsomo

Glen rtossn Sandstono Olba Qlbo

Mayaputl Shale Mayaputl Mayaputl

Indwe Snndstona Indwo Sandstono Indwo

fiatnfaoealierg Bamboeaberg SnmboeiberQ

Table 1.3c! Comparison of the proposed llthostratlgrnphic subdivisions of tha Moltano 
Formation,

Note! SACS (1980) only formally rocognlsos the Bamboosborg and Indwo Sandstone Members,



Locality N = Vector Mean Vector Strength 
(%)

Avilion sso 31 48.38 89.89
II If 15 330.17 72,46
II II 35 29.83 96.20
11 H 26 71.96 98.23
II II 33 42.97 65.06
it SSI 21 16.46 60.92
it II 27 74,82 94,92

Norwood SS2 19 327.19 97.36

Wilgerkloof SS2 16 325.16 79.82
II 11 24 345,32 71.32

Avilion II 19 60.32 63.65
II II 21 59.62 67.43

.  —— --- ----------

Table 2.1; Palaeocurront data for the upper Burgersdorp Formation in the 
Bamboeshoek Valley
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Specimen mm

1. Height of postparietals above the parasphenoid (H)
68,G

2, Breadth of skull across quadrates (B) 44,0

3. Length of skull (L) 60.0

4. Interorbitsl distance taken at mid-length of orbit (A)
95.0

5. Distance from tip of snout to level of anterior edge of orbit (0)
1

6, Distance from level of posterior limit of orbit to level of centre 
limit of skull (D) 72.0

7. Distance from postero-iateral corner of eye to otic notch (N)
92.5

8. Midline distance from centre posterior limit of skull to level of 
posterior limit of tabular horn (K)

46 .4

9. Distance between otic notches (C) 
(least) 197,4

10. Distance from mid-length of orbit to lateral edge of same side (1)
120,0

11. Distance from posterior mid-point of nare to anterior mid-point of 
orbit (F) N/A

12. Distance between nares at mid-length of same (J)
N/A

13, Distance from level of anterior limit of nares to edge of snout 
(M) N/A

14, Breadth of snout 1/5th of skull length from tip (8)
N/A

15. Distance from level of posterior limit of orbit to parietal foramen 
taken at centre of skull (P)

0

16, Midline distance from level of anterior limit of otic notch to 
parietal foramen (T) 60,0

M isH jm m m m nifiM s : Orbit Length 54,3
Intororbital width 95,0
Midline distance from
posterior margin of skull
to parietal foramen 9 1 ,4 m""

Table 2,2: Skull measurements of Parotosuchus m o rg an i (BP/1

'jo c

; •  • $

, ' 1-.'L. .........................
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BP/1/5551
Specimen To 2 decimal 

places

1. Breadth of skull Index: B : Lx 100 73.33

2. Height of skull Index: H : Bx 100 
A division could be made at about 16 and above (deep 
skulls), and below 16 as shallow skulls

15.57

3. Interorbital breadth Index: A : Lx 100 # 14.62

4. Interotlc breadth index: C : L x 100 30.37

5. Index of interorbital breadth relative to interotlc breadth: 
A : C x 100 48.13

6. Orbit to otic notch; Interotlc breadth Index; N ; C x 100
46.86

7. Mldline distance behind orbits of parietal foramen: 
Interotlc breadth Index: P ; C x 100

0.05

8. Mldline distance In front of otic notches of parietal 
foramen: Interotlc breadth Index: T : C x 100

30.40

9. Posterior skull border concavity index: K : G x 100
24.51

Table 2.3: Habitus characteristics deemed Important for tho Capltosauridae (Wellos and
Cosgriff, 1965; Howie, 1970; Chernln & vosgrlff, 1975).



Taxa I/K N/B B/C BID

BP/1/5551 0.37 0.44 0.24 0.43

Capltosauridae

Wetlugasaurus angustifrons 0.38“
0.50

3.57-1.0 0.22-
0.27

0.40-0.4$

Parotosuchus nasutus 0,35 0.58 0.25 0.43

Parotosuchus pronus 0.33 0.51 0.22 0,47

Eryosuchus garja inovi 0.38 0.75 0.25 0.41

Stenotosauridae

WellQsaurus p aab o d y i 0.33-
0,37

0.52-
0,73

0.22 0.40

Procyclotosaurus stantionensis 0.33 0.G4 0.26 0.47

S tenotosaurus sem fclausus 0.35 0,69 0.25 0.42

Paracyclotosaurldae

P aracyc/otosaurus dav id  I 0.34 0.50 0,23 0,41

Cyclotosaurldae

Cyclotosaurus hem prlch! 0.37 0.46 0.31 0,65

Cyclotosaurus robustus 0.39-
0.41

0.48-
0.56

0 2.6- 
0.36

0.52-0.62

Cyc/otosaurus m o rd ax 0.44 0.43 0.30 nd

Tatrasuchus ku lczyckii 0.43 0.54 0.33 0,67

I/K = breadth of profrontal to its length
N/B a breadth of orbit to interotie breadth
8/C = interorbital broadth to skull breadth across the centres of the orbits
B/D = interorbital breadth to interotlc broadth

nd o Index non determinable

Table 2,4: Indexes of skull measurements in eapitosaurok lobyrlnthodonts (After
Maryansko & Shishkin, 1996),
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Indices Range Kejtrosaunis P.aMcanut P.megtffibKis 

4423 4221

p.proflus BW1/6BS1

BtL 59.3-91 66-70 70? 73 75 78 737

H:B 12-25 13,3 17 17.4 17.2 23 15.57

A:L 11-17 11.1 167 11 12.1 13 14.62

C:L 21.5-42 23 367 24 27.1 30 30.379

AtC 36-56.5 42*43.4 46 45 48.4 45 48,13

N;C 42-68.5 56-59 57 45 46.7 43 46.86

P;C 0*27 15 14 9 11.5 8 0.05

TiC 25-50 33-35 34 28 28,2 28 30.4

KiC 0*38 36 28 24 17.2 30 24.51

Range for parotosaurs taken from Table X, Wetles & Cosgriff (1965). 
Measurements for BP/1/4423 taken from Chernln & Cosgriff (1975). 
Measurements for P,pronus taken from Howie (1970),
Measurement for Kestrossutus are based on the type, BP/1/S359 & BP/1/5360.

Table 2.5 ; Comparison of various skull indices for South and East African 
capitosauroids.



VERTEBRATES:
Amphibia: Parotosuchus morgani

Pisces: Ceratodus sp.
Amniota:

Synapsida:
Therapsida:

Dlcmodaolla

Reptilia:
Eosuchia

U.---- -------------------- ---------------r—----- :------:-----m ----------------------------------------------

Cynognathus sp. 
D)"demodon sp.
'irirachodon sp. 
Angonisaurus coxi 
Shansiodontldae Indet.

Indeterminable

Table 2.6a: Fauna! assemblage characteristic of subzone C

VERTEBRATES:
Amphibia: Kestrosaurus droyeri 

Trematosuchus kennomeyerto 
Trematosuohus sobeyi 
Batrachosuchus sp.

Plscos: Ceratodus sp.
Amniota:

Synapsida:
Therapsida:

Gyoodonlla

IherosfiDlmlia
Reptilia:

Captorhinido

Eosuchia
fllMiGimoma

—:---- -----r—............ .---Tr.------ --- ----

Cynognathus sp. 
Trirachodon kannemeyer/a 
Sosamodon sp.

Tholegnathus oppressus

Indeterminable 
Goijania sp.

Table 2.6b: Faunal assemblage characteristic of subzono A
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VERTEBRATES:

Amphibia*

Pisces:

Amniota:
Synapsida:

Therapsida:

Reptilia:
Captorhinida

Eosuchia
Sfianadfintia 
Bbynchfi,$iauda 

Amimaautifsanas

Parotosuchus africanus 
Parotosuchuss dims 
Batrachosuchus sp.

Ceratodus capensis 
Ceratodus ornatus 
Atopocephala watsoni 
Cleithroiepedina extoni 
Coeiocanthus africanus 
Btonichthys browni 
Heiichthys browni 
Heiichthys elegans 
Mediichthys browni

Cynognathus cratomotus 
Diademodon tetragonus 
Trirachodon berryi 
Bo lot rid on frerensis 
Kannemeyeria simocephalus 
Kombuisia frerensis 
Bauria cynops 
Watsoniella brevicops 
Meiinodon simus

Theiognathus browni 
Thelegnathus spinigenus 
Myocephalus crassldens 
Microthelodon parvus

Palacrodon browni 
Howesia browni 
Mesosuchus browni 
Erythrosuchus africanus 
Euparkeria capensis

INVERTEBRATES:

Mollusca Unio karooonsis

Table 2.6c: Faunal assemblage characteristic of subzone B.
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Repwia:

VEnTEQnATESi

Amphlb™

Plscaii

AmntoU: Sy.̂ iklji
Ttxrapikb:

CmdsmU

Clmumdsnili

immmWi
C ip to d M i

EoiudiU
Eninidflmii
EtontimMimi

SubzonoA

Ktatrcuums d iye ri 
Tmmaiosiahm *»nn»/i»y»rti 
Tmmtltutiehus sobeyi 
Dttnchosuthus ip.

Cemlodus ip .

Cynog/nuiui ip , 
Tflmcfiodon kinnem ywh

Seiimodon ip, 

r/i« lijn« l/iu j pppm uui

Inde'ifmlnflila 

Oll/MJH i  p.

Subzono0

P iro to iu tiiu j ttriatmis 
Pcrolciuc/iuu d ru i 
Batnichoiuchiii ip .

Ceratodus c ip en tii 
Ccmlodui om«lus 
AlopoctplHlt wtUonl 
dmm!eps(Kr,t exion/ 
CMtoMdttMi ttHctmi* 
OonlcM/iyj trownl 
HtfchVtyt DrowdJ 
HtkMhyieliQiM 
M e tiW iy i ivowm

Cynognnl/iui cnrlemolui 
Olt&modtm MrtwtM 
niracAodon b»nryl 
Dototrkkn tn n n s li 
Ktom mnytrit slmoctpbttus 
Hmt>ulsi$ tnnialt 
Bturtt cynopii 
W lllO flllto MsWctpi 
MeVnodon iJmui 

Tbtkgntthui bmwnl 
r/ie)»gn»l/iui spttittm 
Myoctptmlut cm tidam  
M Icm mM an p in v s

PtHcrodon imwnl 
Momt-tt bmwnl 
Mojoiu:/iu,i browni 
O ylhm iKhut i t r k tm t  
EupntktM cipenslt

Subzono C

p uo tM K hu i ntorgtnl

Cemlodui up,

C y a w U iu s  ip, 
OtHkmodan ip, 
Trirtc/iodon ip,

A ngonitium  coil 

Sh«niiodontld«e indm,

IndeinrralneUe

Table 2,7: Comparison of the faunal assemblages of Subzones A,B & C,
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Catalogue)
Number

Identification Average width  
of growth rings

Locality Member

BP/1G/392 Arauearioxylon absent Ornngefonteln Transitional

B P/16/393 Araucarioxylon absent Norwood Bamboosborg

BP/16/39Q Arauearioxylon 3mm Avilion Bamboosborg

BP/16/397 Araucarioxylon 0 .6 -1 .2Bmm Avilion Indwo

BP/16/46EB Araucarioxylon 1,6-2 .6m m Bushmanshoek Pass Bamboosborg

BP/16/4B6 Araucarioxylon < 1m m Bushmanshoek Pass Bamboosborg

. /

Sectioned wood samples from the Molteno Formation,
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South

America
Alrica

India ChinaN a m ib ia

Uppor
Ermaylng
Formation

Yorrapalll
Formation

Uppor
Puooto
Vlojo
Formation

Upper
N'toworo
Formation

Monda
Formation

Donouz
Group

a Lower
Puosto
Vlojo
Formation

Lower
N ’ taworo
Formation

Klnoorl
Sandstone
Formation eryosuchus 

Fauna 
(Zone V ll

Votluoa

Parotosuchus 
Fauna 
(Zona V I

Table 4.1 : Correlation of the Cynognathus Assemblage Zone with other
Gondwanan, Chinese and Russian sequences,
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SOUTH AFRICA EUROPE

MID

TRIASSIC

Antsfcm

Upper Cynognathus 
Assemblage Zone 

(Parotosuchus morgani)
Middle Cynognathus 

Assemblage Zone 
(Parotosuchus africanus)

Heylerosaurid & 
Stenotosaurld  

fauna

EARLY

TRIASSIC

Olenekian

Lower Cynognathus 
Assemblage Zone 
(Kestrosaurus)

Parotusuchus
fauna

Induan Lystrosaurus Zone

Benthosuchld
fau n a

Lystrosaurus
fau n a

Table 4.2 Correlotlon of the CynogwofW  and AysfmMums Assemblage
Zones with the classic European faunas.



C:i!

V"

\*
- f \

v '■ *

I
i

/
• /

South
Africa

Springbok
Flats

Zimbabwe
(Zambezi
Valley

Lebombo Limpopo Kenya

Indwe Lower
Irigasie
Formation

Escarpment
Grits

Ntabene Fripp
Sandstone

Shimba
grits

Table 4,3 ; Interbasinal lithological equivalents of the Indwe Sandstone
Member of the Molteno Formation.



Epoch Stage __

Tr3

Rhaetian
Norian
Camlan

Tr2 •
Ladlnian
Anisian

(Scythian)

Tr,

Spathlan
Mammalian
Grlesbachlan

208.0

209.6

223.4

236.0

239.5

241.1 

241.9  

243.4  

246.0

Epoch

Tr3

Stage

Rhaetian
Norian
Camlan
Ladlnian

Tr, Anisian

(Scythian) Oienekian
Tr, Induan __

208.0

212.0

220.0

228.0

"234.0

241.0

246.0

'251.0 ±2Ma

Norland a/ (1989)
Ross ot al {In prep)

Table 4.4 Comparison of the different tlmescalos for the Triassie.

Radiometric tie lines? all other dates 
are based on geological Inference
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Burgersdorp Molteno

Sandstone
geometry

Lenticular, plano-convex Tabular, multistoried sheets 
with thin discontinuous 

erosion surfaces

Sandbody size Laterally continuous for up to 
2km

laterally extensive for 10’s of 
kms

Sandbody contacts Bosive basal contact with up 
to 2m relief; gradational to 

sharp upper and lateral 
contacts

Basal contact erosive but flat, 
upper contact sharp

Sandstone texture Predominantly fine-medium 
grained; no coarse 

sandstones

Predominantly medium-coarse 
sandstone with conglomeratic 

accumulations

Sandstone facies 
abundance

Sh>St> >Sp & Sm St«Sh>Sm> >Sp

Facies Se No extraformatlonal clasts; 
clay pebbles, plant 

impressions and bone

Fairly common 
extraformatlonal clasts; 
abundant coaiified plant 

remains; no bone

Palaeocurrent High variance and low vector 
strength

Low variance and high vector 
strength

S/F ratio F> >8 F<<S

Fines Colour Reddlu colours predominate Grey-green colours 
predominate

CaCOg content Carbonate bands, 
concretions and 
plsollths present

Carbonate rarely preserved

Organic content Low, some charcoal 
preserved 

otherwise no organic carbon

High, coaiified remains 
distributed 
throughout

Plant macrofossils Sillcified wood very rare; leaf 
Impressions common

Sillcified wood common;
compressed 

plant material common

Vertebrate fossils Numerous tetrapods No tetrapods, only fish

Proposed
deposltional
environment

High sinuosity, mixed load 
meandering system

Low sinuosity, bedload 
dominated 

braided system

Table 4.S: Lithological and palaeontological comparison of the Burgersdorp
Formation and the Bamboesborg Member of the Molteno Formation,
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