
CHAPTER 6

GEOLOGIC ASSESSMENT OF SOUTH AFRICAN THICK

COAL SEAMS

6 .1  I n t r o d u c t i o n

Having t a b u l a t e d  th e  g e o l o g i c  and econom ic  c h a r a c t e r i s t i c s  

and r e q u i r e m e n t s  o f  t h i c k  seam m ining  m ethods ,  the  n e x t  

l o g i c a l  s t e p  in  i d e n t i f y i n g  which o f  t h e s e  methods  are  
t e c h n i c a l l y  s u i t a b l e  f o r  u se  in  South  A f r i c a n  t h i c k  seam 

c o a l i i c l d s  i s  t o  t a b u l a t e  the  g e o l o g i c  c o n d i t i o n s  a s s o c i a t e d  

w i t h  t h i c k  c o a l  seam s  in each  o f  t h e s e  c o a l f i e l d s .  However,  
t h e r e  a r e  12 s u c h  c o a l f i e l d s  which  a r e  d i s t r i b u t e d  th r o u g h o u t  

a l a r g e  p o r t i o n  o f  Couth A f r i c a  and which o f t e n  c o n t a i n  t h r e e  

or  more t h i c k  c o a l  seam s .  Many o f  t h e s e  c o a l f i e l d s  a r e  in  

e x c e s s  o f  1000 km  ̂ i n  a r e a  and c o a l  mining o p e r a t i o n s  have  

not  b e e n  c o n d u c t e d  in  some o f  the  c o a l f i e l d s .  Thus ,  an 
a s s e s s m e n t  o f  g e o l o g i c  c o n d i t i o n s  in  each  o f  t h e s e  c o a l f i e l d s  

i s  c l e a r l y  i m p r a c t i c a l .  T h e r e f o r e ,  i t  i s  n e c e s s a r y  i n i t i a l l y  

to  i d e n t i f y  t h o s e  c o a l f i e l d s ,  and s p e c i f i c  r e g i o n s  w i t h i n  
t h e s e  c o a l f i e l d s ,  which  o f f e r  the  g r e a t e s t  p o t e n t i a l  f o r  the  

i n t r o d u c t i o n  o f  t h i c k  seam mining m ethods .  G e o l o g i c  
c o n d i t i o n s  w i t h i n  ea ch  o f  t h e s e  s p e c i f i c  r e g i o n s  can th en  be

a s s e s s e d  in  d e t a i l .

6 . 2  P o t e n t i a l  T]liCkJ3eam Mining C o a l f i e l d s

:Pr»,nce to Table 2 reveals that seven South African coal-  

■ Ids contain less  than 250 mill ion tonnes of thick seam 
ierve in four of these coal f ie lds  coal mining operations  

,e e i ther  never taken place or are defunct, whilst  mining 
■rations in the remaining three coa l f ie lds  account for less  

in 20 oer cent of  South A f r i c a ' s  annual coal production

nt-pd areas.



The r e m a i n in g  Give t h i c k  seam c o a l f i e l d s  each  c o n t a i n  t h i c k  

seam r e s e r v e s  in  e x c e s s  o f  a l m o s t  3 000 m i l l i o n  t o n n e s .

Mining o p e r a t i o n s  in  t h i c k  c o a l  seams in  fou r  oE t h e s e  
c o a l E i e l d s ,  n a m e ly ,  th e  H ig h v e ld  C o a l f i e l d ,  the  South  Rand 

C o a l f i e l d ,  t h e  S p r i n g s - V i s c h k u i l - W i t b a n k  C o a l f i e l d  and th e  

V e r e e n i g i n g - S a s o l b u r g  C o a l f i e l d ,  have been  in  p r o g r e s s  f o r  

o v e r  35 y e a r s .  The f o u r  c o s  1 f i e l d s  a c c o u n t  f o r  more t h a n  75 

per c e n t  o f  t h e  c o u n t r y ' s  annual  c o a l  p r o d u c t i o n .  Ten 

therm al  power s t a t i o n s  and th ree  l i q u e f a c t i o n  p l a n t s  are  
l o c a t e d  in  t h e s e  c o a l E i e l d s .  As s u c h ,  a n c i l l a r y  s e r v i c e s  f o r  

the  c o a l  m in i n g  i n d u s t r y  a r e  w e l l  e s t a b l i s h e d  in  the  

c o a l f i e l d s .

The f i f t h  t h i c k  seam c o a l f i e l d ,  nam ely ,  th e  Waterberg C o a l ­

f i e l d  i s  v e r y  rem o te  t o  South  A f r i c a ' s  major i n d u s t r i e s  and 
s e r v i c e s  and no c o a l  m in ing  o p e r a t i o n s  o f  any c o n s e q u e n c e  

have b e e n  d e v e l o p e d  in  th e  c o a l f i e l d .  Economic c o n s i d e r a ­

t i o n s  a s s o c i a t e d  w i t h  the c o n s i d e r a b l e  d epth  o f  th e  seam s ,  
c o a l  q u a l i t y  and r e m o t e n e s s  r e s t r i c t  f u t u r e  m ining  o p e r a t i o n s

in  t h i s  c o a l f i e l d .

It is apparent, therstore, that the greatest need and poten­
tial for increasing percentage extraction from thick c o a l  
seams exist in the Highveld C o a l f i e l d ,  the South Rand Coal-

fields must also be identifi-:

~ — - t r r  -



g e o l o g i c  c o n d i t i o n s ,  l o c a l  g e o l o g i c  c o n d i t i o n s  sh o u ld  be 

a s s e s s e d ,  t h e  ap p roach  ad o p te d  to a s s e s s i n g  t h e s e  l o c a l  

c o n d i t i o n s  n e e d s  to  be d i s c u s s e d .

6 . 3  Approach t o  A s s e s s i n g  and P r e s e n t i n g  G e o l o g i c  C o n d i t i o n s

In a l l  f o u r  c o a l f i e l d s ,  e x t e n s i v e  m ining  o p e r a t i o n s  have  

t a k e n ,  o r  a r e  t a k in g  p l a c e  in r e g i o n s  w h ic h ,  on th e  b a s i s  o f  

a c o n s i d e r a t i o n  o f  r e g i o n a l  g e o l o g y ,  p r e s e n t e d  in  f o l l o w i n g  

s e c t i o n s ,  h a v e  b een  i d e n t i f i e d  to  o f f e r  most p o t e n t i a l  f o r  

th e  i m p l e m e n t a t i o n  o f  t h i c k  seam m in ing  m eth o d s .  These  

o p e r a t i o n s  p r o v i d e  an i d e a l  o p p o r t u n i t y  to  a s s e s s  n o t  o n l y  

g e o l o g i c  c o n d i t i o n s  p e r t a i n i n g  to  t h i c k  seams in  t h e s e  
r e g i o n s ,  b u t  a l s o  the  i n f l u e n c e  o f  the  c o n d i t i o n s  on p a s t  and 

p r e s e n t  m in in g  o p e r a t i o n s .  T h e r e f o r e ,  m ines  in  each  

p o t e n t i a l  r e g i o n  were v i s i t e d  and d e t a i l e d  underground  

m e a su r em en ts  and o b s e r v a t i o n s  were made o f  p a r a m e te r s  
r e l a t i n g  t o  th e  fo u r  p r e v i o u s l y  i d e n t i f i e d  ( s e c t i o n  5 . 4 . 1 )  

g e o l o g i c  z o n e s  o f  i n f l u e n c e  p e r t a i n i n g  to a t h i c k  c o a l  seam.  

I n  i n s t a n c e s  w here  m in ing  o p e r a t i o n s  were c o n f i n e d  to  a 
l i m i t e d  p o r t i o n  o f  a r e g i o n  o r  where a d d i t i o n a l  i n f o r m a t i o n  
was r e q u i r e d ,  m easu rem en ts  and o b s e r v a t i o n s  were s u p p lem en te d  

by b o r e h o l e  and s u r v e y  i n f o r m a t i o n .  I n f o r m a t i o n  was a l s o  
c o l l e c t e d  c o n c e r n i n g  an a d d i t i o n a l  zone  o f  i n f l u e n c e ,  n a m ely ,

t h e  s u r f a c e  g e o g r a p h y .

To f a c i l i t a t e  ident i f icat ion  ot potential  thick seam mining 

methods, information has «•*.« tabulated in a similar format 
to that u t i l ized  to tabulate geologic conditions pertaining 

to thick seam mining methods, Chapter 5. However, access  
into thick seams and previous experiences in mining thes-  

soams his  e n a b l e d  many geologic parameters categorised

u. coam mining methods
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A number  o f  n o v e l  c l a s s i f i c a t i o n  s y s t e m s  were d e v i s e d  f o r  

q u a n t i t a t i v e l y  r e c o r d i n g  and a s s e s s i n g  t h e  s i g n i f i c a n c e  o f  

the additional information obtained as a result of past and 
present mining operations in thick seams in the regions of 
interest. These classification systems, along with an 
account of the approach adopted for measuring, observing and 
recording all the information obtained in the survey of 
geologic conditions in potential thick seam mining regions, 
are presented in Appendix V.

A set of master-tables of the format and classification 
systems devised to record geologic properties pertaining to a 
thick coal seam is reproduced in Tables 12 to 15 .  It can bo 
appreciated that when conditions relating to up to five 
potential thick seam mining regions or sub-regions within a 
coalfield are tabulated, these tables become very large. 
Furthermore, since, in general, a set of tables has to be 
completed for each thick seam assessed and up to three such 
seams are present within each of the four coalfields under 
discussion, the number of tables also becomes large. 
Consequently, it is Impractical to present these tables in 
the main text of the thesis. Therefore, the main text is 
restricted to identifying specific potential thick seam 
mining regions in each of the four relevant coalfields, and 
the tabulation of geologic conditions within each of these 
regions is presented in Appendix VI. On the basis of these 
tabulated properties it is possible to identify a number of 
geologically consistent sub-regions in some of the regions 
assessed. These are also noted in the main text.

6.4 Origin and General Geology of Cpa l f i e l

South African coal deposits form part of the Karoo System
Which covers a larqo portion o£ the country. This s y s t e m  is 
subdivided i n t o  four U t h o l o g i c a l  units ,  namely,  the Dwyka, 
Ecca, B e a u f o r t ,  and Stormberg Ser ies ,  and ra n g es  in age rom 
t h e  u p p e r  C a r b o n i f e r o u s  through t he  Permain and T n a s . i c  into

t h e  Lower  J u r a s s i c ,  T a b l e

-"if, 'rbi



’Tx̂ srT-  "V ;■   - .........

&)
5
0+J
CP
a•H
a

■r4

n)
-Pk
Q)
A
ui

I
tn
Xm
c

-S4J
Iti
0

•H
(!)

H
o

g

•H
■P

8
U•H
S'

4-i
0
0 a
H  -P
& a a m 
•p -p
1 a  
n
m p •p a

44

| 
D

eg
re

e 
of

 
I 

C
om

pe
te

nc
e

X

1
0 

§ '

2  1
•ty W

&

c
U $Nd$.
33 V

Sv. a
2  3
3

U
s
3

&#

I
<

\

■iii

U*

” 1

4

Is
#

§
V

&

z: ^  
o.
a

CA
TE

GO
RY

I f

Ir

IllsI I

s itl
11 i : ig

111!

HD



TABLE 13( A)  M a s t e r - t a b l e  o f  g e o l o g i c  c o n d i t i o n s  a n d  c l a s s ­
i f i c a t i o n  s y s t e m s  p e r t a i n i n g  t o  t h e  c o a l  s t r a t a

i )  Fortnat i t )  C la s s i f ic a t io n  Systems

CATE-
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------------- -------Region
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N
E
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5
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0
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in s p e c t io n

I Closed
Non-continuoua
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Continuous

I I I Open
Kon-continuous

IV 0p*n
Continuous

Rating D e sc r ip t io n

0 N e g l ig ib le

X Low

I I Med Sum

I I I High

IV Vary High

Racing D e sc r ip t io n

0 N e g l ig ib le

I S l i g h t l y
f r i a b l e

I I Moderately
f r i a b l e

H I F r i a b le

IV Very f r i a b l e

Rating Frequency of 
h e a t in g s
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TABLE 13(A)  M a s t e r - t a b l e  o f  g e o l o g i c  c o n d i t i o n s  a n d  c l a s s
— " ~ i f i c a t i o n  s y s t e m s  p e r t a i n i n g  t o  t h e  c o a l  s t r a t a

i )  yorMai: i i )  C l a s s i f i c a t i o n  Sysceros

CATE­
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~ ~ ——— I on
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TABLE 13( B)  M a s t e r - t a b l e  o f  g e o l o g i c  c o n d i t i o n s  a n d  c l a s s -
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TABLE 16 G e o l o g i c  t im e  s c a l e ,

U p p e r  S e r i e s

Lower  S e r i e s

TERTIARY TO 
QUATERNARY

CRETACEOUS
SYSTEM

S t o r m b e r g  S e r i e s

B e a u f o r t  S e r i e s

Ecca  S e r i e i

DwyKa S e r i e s

W i c t e b e r q  S e r i e s

R o k K e v e I d  S c r i e s

T a b l e  Mo unt s  n 
S c r i e s

KAROO SYSTEM

KLIPHEUWRL
formation

u
H i

8
§.

i b i a n  t o  M a a s t r l c h t i a n

N e o c o m i a n  t o  A p t i a n

CAPE SYSTEM

T r i a s s i c  t o  J u r a s s i c

u p p e r  C a r b o n i f e r o u s  
t o  U p p e r  P e r m i a n

Ordoi v l a n  to  
Lower Carboniferous

J
Cambrian

o
o(A

u
H

8
8<
n,

r
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The formation of the Karoo System was heralded by glacial 
action which tended to even out and level the pre-Karoo 
topography, stripping and eroding the higher areas, but also 
scouring out valleys whilst transporting debris. With the 
retreat of glaciers, this debris was deposited as a form of 
moraine and consolidated to form tlllite, thereby 
constituting the lower stage of the Dwyka Series. Tillite, 
in turn, was overlain by carbonaceous shales which constitute 
the upper stage of the Dwyka Series.

The Ecca Series followed and this has been subdivided into 
three stages, namely, the lower, middle and upper stages.
The coal measures of the Middle Ecca Stage constitute the 
major coal d e .o s i t s  of South Africa. Overlying strata have 

been extensively  denuded over a large area of the country, 
with the resu lt  that the thick coal seams of the Highveld, 
South Rand, Springs-vischkui1-witbank and Vereeniging- 

Sasolburg Coalf ie lds  occur at a maximum depth of 250 m. 

Therefore, l i t t l e  is  to be gained by tracing the s tr a t i -  
graphic column further, although i t  should be noted that the 

Sto'rmberg Series had an indirect e f f e c t  on the under.ymg

distributed extensively  throughout the co a lf ie ld s .

pre-Karoo formations.

§=bS§!1E
t o ^ r a p h y  ^  ^  In a n o c t h - . o u t h  d i r e c t i o n
glacial basins generally
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Thus,  t h e s e  scams a r e  c o m p a r a t i v e l y  l i m i t e d  in  h o r i z o n t a l  

e x t e n t  and a b u t  a g a i n s t  th e  p re -K aroo  to p o g ra p h y .  Seam 

t h i c k n e s s  i s  u s u a l l y  g r e a t e s t  in  the d e e p e s t  p a r t s  of: the  

v a l l e y s  and d e c r e a s e s  tow ards  th e  r i d g e s .  However, b e c a u s e  

o f  sm o o th in g  o f  th e  top ography  by s e d i m e n t a t i o n ,  younger  

seams a r e  g e n e r a l l y  more w i d e l y  s p r e a d .  Over most o f  t h e s e  

a r e a s  th e  s t r a t a  d i p  Inwards a t  v e r y  low a n g l e s  and,  f o r  a l l  

p r a c t i c a l  p u r p o s e s ,  are  v i r t u a l l y  f l a t  l y i n g .

The s h a l l o w  d e p t h  o f  b u r i a l  o f  the seams has l i m i t e d  the  
m etam orphic  e f f e c t s  o f  t e m p e r a tu r e  and p r e s s u r e  and s o  c o a l  

q u a l i t y  i s  g e n e r a l l y  p o o r ,  r a n g in g  from low to  medium rank  

b i t u m i n o u s .  C oa l  q u a l i t y  i s  reduced  f u r t h e r  by the  h ig h  

c o n c e n t r a t i o n  o f  i n e r t  m i n e r a l s ,  which r e s u l t  in  th e  a sh  
c o n t e n t  o f  raw c o a l  r a n g in g  from 13 per  c e n t  to  in e x c e s s  o f  

30 p e r  c e n t .  As s u c h ,  o n l y  2 p e r  c e n t  o f  South  A f r i c a  s  c o a l  

r e s e r v e s  ca n  be c l a s s i f i e d  by i n t e r n a t i o n a l  s ta n d a r d s  as  

s t a n d a r d  c o a l  ( c a l o r i f i c  v a l u e  > 2 9 , 3 2  M J/k g) .

A more detailed assessment o£ geologic conditions in each o£ 

the four potentia l thick seam mining coa lf ie ld s  is most 
lo g ic a l ly  presented by discussing coa lf ie ld s  in the north to 

south sequence in  which they occur; that is the Springs- 
Vischkuil-tiitbank Coalfield f i r s t ,  followed by the Highveld, 

S o u th  Rand and V e r e e m g  ing-Sasolburg Coalfie lds ,

r e s p e c t i v e l y .

6.5 neology of the spri m ^ ^

6 . 5 . 1  P o t e n t i a l  t h i c k  seam m in ing  r e g i o n s

The boundaries of the springs-Vischkuil-Witbank

o a l f ield  and the lease areas of a l l  magor producing and

defunct c o l l i e r i e s  w ith . ,  the coa lf ie ld  are shown in 
, •  18 I t  „ n  be seen that n o  coal mining operations

Coal d e p o s i t s  in t n i s
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glacial basins. The coal is generally of poor quality 
and, whilst it may be suitable for power generation, it 
is doubtful if adequate reserves exist for this purpose. 
Consequently, the potential for introducing thick seam 
mining methods in this region of the coalfield is minimal.

L o c a t e d  t h r o u g h o u t  the rem a in de r  o f  the  c o a l f i e l d ,  w h ich  

i s  u s u a l l y  r e f e r r e d  to  a s  th e  w i t b a n k  C o a l f i e l d ,  a re  24 

p r o d u c i n g  c o l l i e r i e s  w h ich  a c c o u n t  f o r  o v e r  70 per  c e n t  

o f  S o u th  A f r i c a ' s  a n n u a l  c o a l  p r o d u c t i o n .  The 
i d e n t i f i c a t i o n  o f  p o t e n t i a l  t h i c k  seam m ining  r e g i o n s  

w i t h i n  T h is  c o a l f i e l d  i s  onl% p o s s i b l e  in  the l i g h t  o f  a 
more d e t a i l e d  know ledge  o f  th e  g e o l o g i c  c o n d i t i o n s  which  

e x i s t  t h r o u g h o u t  the c o a l c l e l d ,

6 . 5 . 2  aeg io n a l g e o lo g y  o f  the Witbank C o a l f i e l d

A t y p i c a l  stratigraphic section in  the witbank coalfield 
is shown in Fig. 1 9 .  The strata in which coal seams 
occur consists predominantly of fine, medium and 
coarse-grained sandstone with subordinate mudstone, 
shale, siltstona and carbonaceous shale. Usually,there 
are a t o t a l  of seven distinct coal seams with varying 
d e g r e e #  O# Persistence, numbered in order of decreasing 
depth/as 1 ,  No. 2 ,  No. 3 ,  No. 4 Lower, No. 4 Upper,

C o a l f i e l d s .

The fol low in ,  points  pertain to the coal  seams o£ the

Witbank C o a l f i e l d .
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No. 1 Seam
This scam is nob always developed or may be unrecognis­
able when followed directly by the No. 2 Seam. It lies 
close bo or on the Dwyka billibe and wedges oub against 
pre-Karoo ridges. The seam is best developed in the 
northern part of the coalfield where it may be up bo 3 m 
in thickness. It consists mainly of dull coal, having 
an average calorific value of 20 to 22 MJ/kg and, for 
this reason, is rarely mined.

No, 2 Seam
The No. 2 Seam is the most extensively mined seam in the 
coalfield. It either follows directly above the No. 1 
Seam or may be separated from it by several metres of 
fine to coarse grained sandstone. In the central 
portion of the coalfield the scam thickness is usually 
in the rar.ge of 4 to 6 m and may occasionally reach 9 m 
in valleys. The seam thickness decreases to the west 
and is generally less than 4 m in region B, Fig, 18.
Sean depth also decreases to the west and in regions B 
and C, Pil. 18, surface mining techniques are to be 
^mplovcd extensively to extract remaining reserves, 
-aiorlfic value varies greatly throughout the seam 
thickness, with either the total seam thickness being 
mined for local power generation purposes, having an 
average calorific value of 22 to 24,5 NJ/kg, or the 
lowar 3 to 5 rn being mined for power generation purposes 
outside tie coalfield or for export, having an average 
zalorific value of 26 to 28 MJ/kg.

s e p a r a t e d  from the No. 2 Seam by up to 13 m 
^  carbonaceous shale, sandstone, slltstone and shale. 
The scam is rarely more than 0,5 m thick an 
d e v e l o p e d  a t  some localities.

a ;
I
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No . 4 L o w e r ,  No.  4 Upper  and No.  4A Seams 
These seams constitute a zone consisting predominantly 
of coal and carbonaceous shale with subordinate sand­
stone over a thickness of about 14 m. In the western 
portion of the coalfield the 4 Lower and 4 Upper Seams 
tend to occur on top of each other and constitute a 4 to 
7 m thick seam. In the south-east and eastern portion 
the scams are separated by partings of up to 9 m in 
thickness. In the latter portion, comprising regions 
'B' and 'C, Fig. 18, the No. 4 Lower Seam Is the best 
developed scam, ranging in thickness from 1,2 to 4,8 m, 
but typically less than 4 m, whilst the No. 4 Upper Seam 
is generally in the order of 1 to 2,8 m thick. The 
No. 4A Seam is Intermittent and generally less than
0 , 1  m t h i c k .

The No. 4 Se>n (No. 4 Lower and/or No. 4 upper! is 
mostly mined m the south-west and western portion of 
the c o a lf ie ld  where i t s  c a lo r i f ic  value typically  ranges 

from 23 to 27 MJ/kq. The coal is either consumed 
unwashed by local power stat ions  or washed to a higher 
c a lo r i f i c  value and supplied to power u t i l i t i e s  outside

th e  c o a l f i e l d .

^ i f l S f h a s  been extensively denuded and occurs inter-

z z z m m t

29 to 31 MJ/t'I-

m m m w

-  -  -  -  —
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election of: underground thick seam mining methods in 
regions B and C, Pig. 18, is limited. Therefore, a 
detailed survey and assessment of geologic conditions in 
the Witbank CoalEleld can be restricted to region D,
Fig. 18.

6.5.3 Local geology of region D

Currently, there are 23 producing collieries in region D 
of the Witbank Coalfield. The lease area of these 
collieries, together with that of defunct mines, 
accounts for over 70 per cent of the area of region D.
A large proportion of the viable leases contain another 
15 to 50 years of coal reserves at current percentage 
extraction rates. The remaining 30 per cent of the coal 
reserves are mostly contained in areas through which 
magor rivers flowed at the time of coal formation. 
Consequently, in these areas seams frequently split and 
are non-continuous, extremely variable in thickness, and 
contain a high ash content. On this basis it is 
reasonable to assume that any advances in thick seam 
mining techniques in the foreseeable future will be 
implemented in, or adjacent to, current lease areas, 
not m  current operating collieries. Therefore, a 
survey of conditions in the present workings, supple

Z l r L T Z  v Z H Z  R e l u c t i n g  a geologic 

assessment of region D.

if

IBllifshown in Figs.

- . ■ - ?  ! - r r

•
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p e r t a i n i n g  to  e a c h  oE t h e s e  seams in ea ch  s u b - r e g i o n  a re  

t a b u l a t e d  in  Appendix  V I . 2 ( T a b l e s  V I . 5 to  V I . 1 7 ) .

6 . 6  G e o lo g y  o f  the  H lg h v e ld  C o a l f i e l d

6 . 6 . 1  P o t e n t i a l  t h i c k  seam m in ing  r e g i o n s

A broad o u t l i n e  o f  the  b o u n d a r i e s  o f  th e  H ighve ld  
C o a l f i e l d  has  been  shown in F i g .  2 .  The c o a l f i e l d  l i e s  

to  th e  s o u t h  o f  the  Witbank C o a l f i e l d ,  the  boundary  

b e t w e e n  th e  two c o a l f i e l d s  b e in g  d e f i n e d  by a pre-K aroo  

e a s t - w e s t  f e l s i t e  r i d g e .  The c o a l  s u c c e s s i o n  
s t r a t i g r a p h y  i s  s i m i l a r  to  t h a t  o f  the  Witbank 

C o a l f i e l d ,  F i g .  19 ,  a l t h o u g h  seam s a r e  d e v e lo p e d  to  

d i f f e r e n t  d e g r e e s .  In p a r t i c u l a r :

1) th e  No 1 Seam i s  o n l y  se ld o m  d e v e lo p e d  and i s  

a l w a y s  v e r y  t h i n ;

i i )  t h e  No. 2 Seam has an a v e r a g e  t h i c k n e s s  o f  l e s s  
th a n  1 m o v e r  most o f  the c o a l f i e l d ,  b u t  in the  
n o r t h  a t t a i n s  a t h i c k n e s s  o f  up to  9 m in  l o c a l  

v a l l e y s ;

i l l )  th e  No. 3 Seam o c c u r s  as  i n t e r m i t t e n t  t h in  c o a l  

bands;

i v )  th e  No, 4 Seam has an a v e r a g e  t h i c k n e s s  o f  j u s t
u n d er  4 m, but  v a r i e s  from 2 m in  the s o u t h  up to

10 m in the  n o r th ;

v) t h e  No. 6 Seam has  o n ly  b een  denuded in i s o l a t e d

p a t c h e s  in the n orth ;

Vl) scam Jepth i n c t e . s e .  appreciably to the south.

•,n t h e  basis o f  these coal o c c u r r e n c e s ,  i t  i s  apparent 
t h , t ' t h e  g r e a t e s t  p o t e n t i a l  Eor introducing thick seam
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pertaining to each of these seams in each sub-region are 
tabulated in Appendix VI.2 (Tables VI.5 to VI.17).

Geology of the Highveld Coalfield

6.6.1 Potential thick seam mining regions

A broad outline of the boundaries of the Highveld 
Coalfield has been shown in Pig. 2. The coalfield lies 
to the south of the Witbank Coalfield, the boundary 
between the two coalfields being defined by a pre-Karoo 
east-west felsite ridge. The coal succession 
stratigraphy is similar to that of the Witbank 
Coz'field, Fig, 19, although seams are developed to 
dyf degrees. In particular:

Seam is only seldom developed and is 
ayr very thin;

., the No. 2 Seam has an average thickness of less
than 1 m over most of the coalfield, but in the 
north attains a thickness of up to 9 m in local
valleys;

lsU the NO. i Seam occurs as intermittent thin coal
bands;

the No. 4 seam has an average thickness oE just
undlir 4 n, but varies from 4 m in the south up to
10 m in the north;

thu n o . 5 scam has only been denuded In isolated 
notches in the north;

, d e p t h  i n c r e a s e s  a p p r e c i a b l y  to the south.

- of these coal occurrences, it is apparent
':nc wa%i& imHrmdunina thick seam

r::
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mining methods exists in the nocth of the coalfield, 
where widely distributed thick No. 4 Seam reserves and 
intermittent thick No. 2 Seam reserves occur.

6.6.2 Regional geology of 
coalfield

:he northern portion of the

A detailed outline oE the northern boundary of the 
Highveld Coalfield and of the lease areas of the three 
collieries currently operating in the northern portion 
of the Coalfield is shown in Pig. 18. Lease area 1 lies 
in a north-south trending valley and, except close to 
the sides of this valley, both the No. 2 and No. 4 Seam 
exceed 4 m in thickness. In lease areas 2A and 2B, the 
No. 2 Seam was deposited on uneven topography, resulting 
in regional rolling of the floor and variations in seam 
thickness from 1 to 9 m. The No. 4 Seam was deposited 
on a more even lurface with the result that floor 
rolling is only local and the seam thickness only varies
from about 4,# to ,5 m.

The thickness of both the No. 2 and the No, 4 seams 
decreases to less than 4 m to the east and to the south
of the three lease areas. Limited available borehole 
leformatioh concer-urvj the area to the south west of 
t a a s o  area 2A, between lease areas 1 and 2A, suggests 
that t h i c k  scam reserves are also contained in the No.

.earn mining in g r e a t e s t  in Region A. " ,  ^  ^
H : ; h v c l d  :oalfield.

6 . 6 . 3  Local  g e o l o g y o f  r e g i o n  _A
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t h i c k  c o a l  seams in  th e  a r e a .  Furtherm ore ,  a d e t a i l e d  

u nderground  a s s e s s m e n t  o f  g e o l o g i c  c o n d i t i o n s  in  l e a s e  

a r e a s  2A and 2B i s  c o n f i n e d  to  s m a l l  a r e a s  in the No. 4 

Seam s i n c e  m in in g  o p e r a t i o n s  have o n ly  been in  p r o g r e s s  

f o r  a few y e a r s  in  t h i s  one seam. However, underground  

m ea su rem en ts  and o b s e r v a t i o n s  have been supplem ented  

w i t h  b o r e h o l e  and s u r v e y  i n f o r m a t i o n  and t o g e t h e r  t h i s  
i n f o r m a t i o n  i n d i c a t e s  t h a t  g e o l o g i c  c o n d i t i o n s  

t h r o u g h o u t  th e  two l e a s e  a r e a s  a r e  very  c o n s i s t e n t .  

C o n s e q u e n t l y ,  two g e o l o g i c a l l y  c o n s i s t e n t  sub—r e g i o n s ,  

o n e  c o r r e s p o n d i n g  to  l e a s e  a r e a  1 and the  o t h e r  to  l e a s e  
a r e a s  2A and 2B, have been i d e n t i f i e d  f o r  both  the No.  2 

and th e  No. 4 Seam w i t h i n  r e g i o n  A, F i g .  21 .  G e o l o g i c  
c o n d i t i o n s  p e r t a i n i n g  to  t h e s e  seams in each o f  the  

s u b - r e g i o n s  a r e  t a b u l a t e d  and d i s c u s s e d  in Appendix V I . 3 
( T a b l e s  V I . 18 t o  V I . 2 5 ) .

6 . 7  G e o l o g y  o f  th e  South  Rand C o a l f i e l d

6 . 7 . 1  P o t e n t i a l  t h i c k  seam m in ing  r e g i o n s

An o u t l i n e  o f  th e  b o u n d a r i e s  o f  the  South Rand C o a l f i e l d  

I s  shown in  F i g .  22 .  The c o a l f i e l d  l i e s  in  a pre-K aroo  

v a l l e y  and i s  su r ro u n d e d  by low h i l l s  o f  the W itw aters-  

rand S y stem  (P r ec a m b r ia n  a ge)  to  uhe w e s t ,  north  and 
c a s t .  However , to  th e  s o u t h ,  the  c o a l f i e l d  e x t e n d s  to 

t h e  V a a l  R iv e r  where i t  b o r d e r s  the V e r e e n i g i n g - S a s o l b u r g  
C o a l f i e l d .  T h ick  seam r e s e r v e s  a r c  c o n t a in e d  in the  

Main S can  which  may be up to 25 m t h i c k  in t h e  c e n t r a l  
p o r t i o n  o f  the  c o a l f i e l d  but  which o f t e n  s p l i t s  i n t o  a

number o f  coa 1 h o r i z o n s  towards the  p e r im e te r  o f  the  

c o a l f i e l d .  G e n e r a l l y ,  t h r e e  such c o a l  h o r i z o n s  are
rsco-jmseJ, narvHy, m order of decreasing depth, the 

No. 1, No. 2 and No. 3 horizons, each of these coal 

horizons can also exceed 4 m in thickness.
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On th e  b a s i s  o f  a c o n s i d e r a t i o n  o f  t h i c k  seam m ining  

r e q u i r e m e n t s ,  the c o a l f i e l d  can be d i v i d e d  i n t o  t h r e e  

d i s t i n c t  g e o l o g i c  r e g i o n s ,  namely A, B and C, F i g .  22 .  
The f o l l o w i n g  p o i n t s  p e r t a i n  to  each  o f  t h e s e  r e g i o n s .

Region A

In t h e  n o r th  and w e s t  o f  t h i s  r e g i o n  th e  Main Beam may 

be up t o  25 m t h i c k ,  o f t e n  in the  form o f  c o n t in u o u s  
c o a l  o v e r  th e  whole  t h i c k n e s s .  The a v e r a g e  c a l o r i f i c  

v a l u e  o f  th e  seum i s  in th e  range o f  20 to  22 MJ/kg. In
th e  e a s t  and s o u t h  the  seam s p l i t s  i n t o  th r e e  h o r i z o n s ,
w i t h  the  c a l o r i f i c  v a l u e  o f  the  No. 1 h o r i z o n  i n c r e a s i n g

t o  a b o u t  27 H J/kg .  The No, 1 end No. 2 h o r i z o n s  pro­

g r e s s i v e l y  t h i n  o u t  e a s t w a r d s  w h i l s t  th e  No, 3 h o r i z o n  
m a i n t a i n s  a t h i c k n e s s  o f  a b o u t  4 m. A l l  t h r e e  h o r i z o n s  

p r o g r e s s i v e l y  t h i n  o u t  in  a s o u t h e r l y  d i r e c t i o n .  The 

d e p th  o f  t h e  c o a l  zone g r a d u a l l y  i n c r e a s e s  from 180 m i n  

the  w e s t  t o  220 m i n  the e a s t  and s o u t h .  To the  n orth  

and e a s t  th e  c o a l  zone s u b - o u t c r o p s  a g a i n s t  s t r a t a  o f  
the W itw a te r s r a n d  System  w h i l s t  t o  the so u th  i t  l i e s  

d i r e c t l y  on Dwyka t i l l i t e .

R eg io n  B

Coal horizons become progressively deeper and t h i n n e r  in 
a south-westerly direction in this region. Usually, 
horizons lie at a d e p t h  exceeding 2 2 0  m and are less 
th a n  1 m thick. C o n s e q u e n t l y ,  this region is of no 
economic significance.

Region C
th e  Main

l i  j

y  ; 3

horizons form an 18 m thick coal

y r-! V

in tnn s o u t h - e a s t e r n  portion of this region,
„„ „  thrce coal horizons. The upper, or

r ^ » ‘r r i r r s r t i 2 . r
a n o r  t h - w e s c e  l i y  ^   g

or No. 2 and No. 1

: i.: :
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z o n e . The  No.  2 h o r i z o n  may be up to  5 m t h i c k  and t h e  

No. 1 c o a l  h o r i z o n  up t o  11 m t h i c k ,  w i th  sa n d s to n e  

s e p a r a t i n g  the  two h o r i z o n s .  The c o a l  zone l i e s  j u s t  

a b o v e  Dwyka t i l l i t e  a t  a depth  o t  around 180 m a l t h o u g h  

in  th e  f a r  n o r t h - w e s t e r n  p o r t i o n  o f  the r e g io n  i t  
o u t c r o p s  a g a i n s t  s t r a t a  o f  the  W itw atersrand  System .

G e n e r a l l y ,  c o a l  w i t h i n  t h i s  r e g i o n  has a h igh  m o is t u r e  

c o n t e n t  w h ich  a d v e r s e l y  a f f e c t s  i t s  c a l o r i f i c  v a l u e .
T h u s ,  no m in in g  o p e r a t i o n s  o f  any s i g n i f i c a n c e  have been  

u n d e r t a k e n  in  t h i s  r e g i o n  n o r ,  as  Ear as  can be a s c e r ­
t a i n e d ,  a r e  l i k e l y  to  be undertaken  in  the  f o r e s e e a b l e

f u t u r e .

C o n s e q u e n t l y ,  r e g i o n  A o f f e r s  the  g r e a t e s t  p o t e n t i a l  f o r  

th e  i n t r o d u c t i o n  o f  t h i c k  seam mining methods i n t o  th e  

S o u th  Rand C o a l f i e l d  in  the f o r e s e e a b l e  f u t u r e .

6 . 7 . 2  G e o lo g y  o f  r e g i o n  A

hn o u t l i n e  o£ th e  m in e a b le  c o a l  r e s e r v e s  w i t h i n  r e g i o n  A 

i s  shown in  F i g .  23.  T h i s  r e g io n  has  been d i v i d e d  i n t o  

t h r e e  s u b - r e g i o n s ,  namely A j ,  A2S and A%,. A lthough  
r e g i o n  A, h a s  been  e x t e n s i v e l y  mined, l e s s  than 8 p er  
c e n t  v o l u m e t r i c  e x t r a c t i o n  has  been a c h ie v e d  from mine  
w o r k i n g s .  E x t r a c t i o n  o f  the rem ain ing  r e s e r v e ,  
c o n t a i n e d  m a in l y  in  low er  grade  unmined h o r i z o n s  a o v e  

a n d /o r  b e lo w  mine w o r k i n g s ,  i s  a s p e c i a l i z e d  o r o b l e i  

which does  n o t  EaU i n t o  the c o n t e x t  o f  t h i s  t h e s i s .

E tiS iii'
' 1 V a l l - Y °  t h e  f o r e s e e a b l e  fu tu r e  by t h e  s o l e  m arket
wr-in c I imn h ion  in Lllv
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f o r  t h e  c o a l ,  nam ely  a thermal power s t a t i o n  in c l o s e  

p r o x i m i t y  to  th e  s u b - r e g i o n .  C o n s e q u e n t ly ,  the  

p o t e n t i a l  f o r  t h i c k  seam m ining in the fu tu r e  i s  

c o n f i n e d  to  s u b - r e g i o n  Agw

P r e l i m i n a r y  m in in g  o p e r a t i o n s  in  s u b - r e g i o n  &2N have ,  in  
f a c t ,  commenced. A number o f  s h a f t  com p lexes  r e f e r r e d  

t o  a s  the  ' G r o o t v l e i  S h a f t  S e c t i o n '  ( o f  S p r i n g f i e l d  

C o l l i e r i e s )  have  been  e s t a b l i s h e d  in the w e s t  o f  the  

s u b - r e g i o n ,  a d j a c e n t  t o ,  but  in d ep en d en t  o f ,  e x i s t i n g  

mine w o r k i n g s ,  P i g .  2 3 .  During the n e x t  f i v e  bo ten  
y e a r s  t h e s e  s h a f t s  a r e  in te n d e d  to  s e r v i c e  t h i c k  seam 

m in in g  o p e r a t i o n s  in  t h a t  area  o f  s u b - r e g i o n  AgN 
l a b e l l e d  ' A c s ' .  However,  a l t h o u g h  primary d e v e lo p m e n ts  

a r e  b e i n g  e s t a b l i s h e d  th ro u g h o u t  t h i s  a r e a ,  no d e c i s i o n  

h a s  y e t  been  ta k e n  a s  to  what t h i c k  seam mining methods  
a r e  t o  be u t i l i z e d  in  t h i s  s u b - r e g i o n .  C l e a r l y ,  t h e r e  
i s  an u r g e n t  need  to  a s s e s s  the  p o t e n t i a l  o f  e s t a b l i s h e d  
t h i c k  scam m in in g  m ethods  under the c o n d i t i o n s  e x i s t i n g

in  a r e a  A^g'

6 . 7 . 3  Local  g e o l o g y  o f  a r ea  Acs

Seam thickness and the number o£ seam horizons vary 

throughout area Aos ■ This variation in an east-west  
d ir -c t ion  is i l lu s tra ted  in n<j. 24, borehole positions  

having been shown in Fig. 23. It can be seen that at 
about 1,0 km to the west of Grootvlei Shaft the Main 

seam s p l i t s  into a number of coal horizons.. To the 
sou-h of G r o o t v l e i  Shaft the Main Seam also sp l i t s  in

liiiir
G r l o t v l e i  S h a f t  s e c t i o n .  Throughout the rem aining
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portion of area Agg, that is, in sub-area AggS, an 
assessment of geologic conditions can only be based on 
borehole information. A tabulation and discussion of 
these conditions is presented in Appendix VI.4 
(Tables VI.26 to VI.29).

6.8 Geology of the Vereeniging-Sasolburg Coalfield

6.8,1 Potential thick seam mining regions

An outline of the boundaries of the Vereeniging- 
Sasolburg Coalfield is shown in Pig. 22. Within this 
coalfield coal deposits are generally thick (>4 m), 
similar in character and rank, and lie close to the 
Dwyka tlllite in rather deep glacially scoured valleys 
or basins. Three maior basins can be identified, namely 
the Sigma, Cornelia and Coalbrook basins. These three 
basins correspond to the lease regions A, B and C, 
respectively in the Vereeniging-Sasolburg Coalfield,
Fig. 22, The limited information available indicates 
that coal deposits in region D are also contained in 
basins but these deposits are too deep for bord and 
pillar mining. Restricted access to detailed informa- 
ti n concerning this region prevents a more detailed 
assessment of geologic conditions in the region.

Extensive -Inin, operations accounting tot an annual 
production oE anout U  million tonnes have been taking

t o  sm„,Ly a E i t t h  l o c a l  power s t a t i o n .  Meanwhile

eISEIE:
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from r e g i o n  A w i l l  be e s t a b l i s h e d  in the near  f u t u r e .

Therefore, it is obvious that a considerable potential 
for introducing thick seam mining methods exists in 
r e g i o n s  A, B and C, f o r t h w i t h  r e f e r r e d  to  a s  the Sigma,  

C o r n e l i a  and C o a lb ro o k  b a s i n s ,  r e s p e c t i v e l y .

6 . 8 . 2  R e g i o n a l  g e o l o g y  o f  th e  Sigma, C o r n e l i a  and 
C o a lb r o o k  b a s i n s

The c o a l  zone  w i t h i n  each  o f  t h e s e  b a s i n s  i s  up to 40 m 

t h i c k  and c o n t a i n s  t h r e e  p r i n c i p a l  seam s,  ,namely, in  
o r d e r  o f  d e c r e a s i n g  d e p t h ,  the  No. 1 ,  No. 2 and No. 3 

Seam, P i g .  2 5 .  In a l l  t h r e e  b a s i n s  the  No. 2 Seam i s  

s p l i t  i n t o  th e  No. 2A Seam and the No. 2B Seam by a 

mudstone  o r  s h a l e  p a r t i n g .

6 . 8 . 2 . 1  Sigma b a s i n ,  r e g i o n  A

The Sigma b a s i n  i s  a broad v a l l e y ,  a b o u t  9 , 5  km wide  
which t r e n d s  n o r t h - s o u t h  f o r  a lm o s t  39 km. A number o f  

s e c o n d a r y  v a l l e y s  t r e n d i n g  p a r a l l e l  to  the long  a x i s  o f  

t h i s  v a l l e y  a r c  c o n t a i n e d  w i t h i n  the v a l l e y .  A lthough  

the p a l a e o t o n r a p h y  was p a r t i a l l y  smoothed by the  
d e p o s i t i o n  o f  t i l l i t e ,  c o a l  seams were s t i l l  d e p o s i t e d

on an u n d u l a t i n g  s u r f a c e .

-yoical .jeolo'ji.: cross-scction across a 3 km width of 
thc’ oastn is shown in Fig. 26. The following points 
pertain to each of the coal seams, and are .summarised in

r i g .  2 7 ( 3 ) :

i ;  No.  1

This seam was only formed within secondary channels 
ind valleys m the basin and varies in thickness up 

In 5 m It is  a low grade, dull coal having an 
average ash c o n t e n t  of 30 per cent. Seam quality 

"i,-wness decrease towards the edges of

* :
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