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6. STRUCTURAL GEOLOGY OF THE KLEIN M  B AREA

T h e  S in c la ir  Sequence in  the K le in  A u b  area has b-;en a ffec ted  b y  th re e  d iffe re n t phases «>l 

d e fo rm a tio n  The f irs t  phase ( D i) .  p re d a te d  and a cco m pa nied the de p o s itio n  o f  the  N u cko p i. 

G rs u w a te r  and D o o m  p o o r t Fo rm a tio ns , T h is  earliest phase p ro d u ce d  on ly  no rm a l fa u lts  in 

the u n d e rly in g  basem ent and the ea rly  fo rm a tio n s  o f the  S in c la ir Sequence (F igs.3.1, 6 .1) The 
fa u lt in g  a lso  c o n tro lle d  sed im e ntary  facies d is tr ib u tio n  in  these e a rly  S in c la ir  fo rm a tio n s  and 
th is  d c fo rm a tio n a l phase w ill be described in C ha p te r 6.1. A  second dc f  irm a tio n a i phase ( D : ) .  
d e sc rib e d  in  C ha p te r 6.2, was associated w ith  the de ve lo pm en t o f  la rge , do m e -like , open fo ld s  

w ith  w ave lengths o f several k ilom e tre s  (F ig .3.1) and a d is tin c t re g io n a l cleavage. T h e  th ird  

phase o f  d e fo rm a tio n  ( D j )  p ro du ced  en echelon  fo ld s  w ith  an associa ed ax ia l p la na r cleavage 
and a v a r ie ty  o f  fau lts  and th rusts.

W h e re  d isc re te  s tru c tu ra l e lem ents c ou ld  be re la ted  to  the d iffe re n t Je fo rm a tion a l phases, the 

fo llo w in g  te rm in o lo g y  was ap p lied .

D v fo rm a tio ns ! phase; D ] D ]  D 3

Folds: F2 F l

C leavage S2 S3
T he d e s c r ip tio n  o f s tru c tu ra l elem ents in  th is  chapter is sub d iv id ed  in to  th re e  groups a cco rd ­

in g  to  the separa te phases o f  de fo rm a tio n . S ection h.4, fo llo w in g  the le  c r ip tiv e  p a rt, is an in 

tc rp re ta tio n  o f  the da ta presented. S ection 6.5 com pares the ch i ra c te r is rc  s tru c tu ra l style o f 
the  K le in  A u b  area w ith  o th e r fa u lt zones w here s im ila r a rrangem ents  o f ^c lo n ic  e lem ents 

have been described . F in a lly  in  section 6.6 o f th is  chapter, an a ttem p t is m auc to  d e te rm ine  
th e  t im in g  o f  te c to n ic  events, w ith  an em phasize on the te la t io rs h ip  to  the D am ara n  O rog en y

F irs t  Phase o f  D efo rm a tion  I D i)

T h is  f irs t d c fo rm a tio n a l phase a ffected the basem ent rocks un d e rly in g  the  S in c la ir Sequence 

and to  a lesser exten t, un its  o f  the N iic k o p f and C .rauw a lcr fo rm a tio n s . D e fo rm a tio n  du rm v 

th is  phase p ro du ced  no rm a l faults tha t bo un de d horst b lo c k * , grahen- and ha lf v rab en s tru c ­
tu re s  bu t was no t associated w ith  fo ld in g . These fa u lt h o u n d :d  trou gh s  subsequently  becam e 
d e p o s itio n a I s ites fo r  the volcano sed im entary  sequence w here  synd ep os itio na l fa u lts  c o n tro l­

le d  the d is tr ib u tio n  o f  the lith o fa a c s  in  the low er pa rt o l th< S in c la ir Sequence (d e sc rib e d  in 

C h a p te r  5).

The n o rm a l fa u lts , now  s tr ik in g  at an c les, 110* and 205’ (F i $ ,6.1 ', in te rsect the basem ent and 

th e  basa lt pa rt o f  the D o o rn p o o rt F no n  w h ich , in the v ic in ity  o f  K le in  A u b  M in e , im 

m e d ia te ly  ove rlies  a loca l bascm< ii. V e rt ic a l di<ptacem cnt on these tce p  fau lts  is  in  the 

o rd e r o f  hu nd red s o f  m etres. Fht ,-aren t .a tc ra l sense o l  m ovem ent on these fa u lts , sug 

gested in  m ap  v iew , is a resu lt o f  I. .1 ro ta tio n  d u n n g  u> fo rm sin>n . and the present e ros ion  

surface p ro d u ce d  a s cc tio n -iike  exposure o f t!- ■ hd srm e .it v o w r  con ta c t T h is  con tact is espe 
c ta lly  w c ll-d o cu m -'n te d  fro m  Farm  E m dpaa l c .o .e  to  K lv  - \  j b  M in e  w h ich  has been di< 

cussed in  m ore d e ta il in  C ha p te r 5 (F ig .5.7) Elsewhere in t-v. i asin. vhere the N iic k o p f and 
G ra u w ite r  F o rm a tio ns  are preserved in deep <(rahens and ha lf ^rabens, the n o rm a l fa u lt> 

b o u n d in g  these grabens and basement h ighs. ; e even m ore ahu ,r» and ve rtica l d isp lace 
m ent lo c a lly  exceeds 1000 m ( F ig 5 ?)

A Second Phase o f Ik fo rm u lio n  11>; 1

La rge -sca le  fo ld s  and a reg io na lly  developed cleavaize are a ttr ib u te d  to  th is  second phase ol 

d e fo rm a tio n  (D ? ) It can m u he exc luded tha t some .>1 the fa u lts  w ith in  the area J .su have 
o r ig in a te d  from  th is d c fo rm a tio n a l phase. H ow e ver, such an in te rp re ta tio n  is no t u n .im Hig titm s, 

s ince la te ' rea c tiva tio n  o l these It d o m e  elem ents p ro b a b ly  d e s troye d  any cvidct.ee  fo r  .1 [>-







T h is  d e fe rm a tio n a l phase p ro d u ce d  pro no un ced , large- scale open fo ld s  ( F j)  w h ich  do not 

show  any vcrgcnce. In  th ix  rv pect the Z le in  A u b  area d iffe rs  fro m  o th e r areas o f  th e  K a lah a ri 
C o p p c rb e lt in  S W A /N a m ib ia  w h ;re  fo ld s  tend to  show a typ ica l so u th e rly  d ire c te d  vergencc, 

p ro d u ce d  by th e  D am ara n  O rogeny, T h e  F? fo ld s  w ith  a km  scale w ave length  p lunge at 5" 10" 
to  th e  w est, The K le in  A u b  M in e , is s itua te d  on the  so- e rn  l im b  o f  one m a jo r fo ld

w h ich  g e ne ra lly  d ip s  49" to  60" south (F igs.3 .1 ,6 .1 ).

Cleavage

The re g io n a l S2-cleavage is m ore d is tin c tly  d e ve lo pe d in fin e -c la s tic  rocks, w ere  it de fines a 

weak p la n a r te x tu re , due to  the a lignm en t o f c h lo rite  and m uscov ite (P la te  6.1,A ) .  A  d is tin c t 

lin e a tio n  (L%). p lu n g in g  70" n o rth , is recogn izab le  in  lenses o f  rec rys ia llu red  s ilice ou s lim e ­
stone, w here  i t  is de fin e d  by the o r ie n ta tio n  o f  e longated ca lc ite  crysta ls ( P 'a l f  6 .1,85. T h is  S»- 
cleavage s tr ikes  ap p ro x im a te ly  pa ra lle l to  bedd ing , bu t d ip s  at som e 70" to  the n o r th  (P l;;tc  

6 .I.C ;
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f i g , 6.2: S tru c tu ra l da ta  fro m  surface exposure o f an area 4 km  east o f  K le in  A u b  (F ig .6.3). il 
lu s t . - . in g  the d iffe re n ce  betw een reg iona l S2-cleavage and ,-„xial p la na r S3-cleavage.

6 j  T h ird  Phu.-ie o f IM o rm a tlu n  1 D i)

This D .vd e fo rm a tio n a l event p roduced a wide va rie ty  o f  d e fo rm a tio n s ! features, c h a r ,H !m /v d  

by <>n tn tu -lon  fo lds, a cleavage, fau lts , th ru s ts  and various types o f veins

The rocks d isp lay F t- fo ld  s iruv tu res n a ll scales, h o t 'i  on  surface and u n de rg rou nd . A  set ,<l 

vn echelon  fo ld s  is exposed 4 km east northeast o f K le in  A 1 b. .'d jaeen t to  t he m am  fa u lt (F ig  fi l )  

T h in , d isco n tin uo us  lenses ->f d c f r i la l  and . Igal lim es one, in te r  be dd ed  w ith  q u a r lv iie  and



I ’ la t t  6 . I t  S tru c lu ra ! e fcm ew s fn -m  ih t  K le in  Au:> area.

(A ) In tc r la m in a rd  m udstnnc and very fine -gra ined sandstone from  the Kagas Beds o f Uu- K le in 

A u b  F o rm ation . The m udstone layer displays ,t w eak ly  developed S ; cleavage (c -c ').

(B ) L ’  lineation  in  i cc rys ta lli/cd  d c lr ita ! lim cM onc from  the Kagas Bed o f  the K le in  A u b  Form a

(C ) P hotograph fro m  a m t r  section, 4 km  east o f  K le in  A u b , show ing the d ip  o f the  strata to  the 

south (he re  r ig h t)  and the reg iona l S% cleavage w h ich  s trikes p a ra lle l to  b e dd ing  but d ips steeply 

to  the n o rth  ( le f t) ;  ham m er is >8 cn long.

( I ) )  Photograph o f w eathered quart? arenite w hich displays the axia l p lanar S vde ava gc  superim  

posed over the reg iona l Sz-clcavagr w h ich  L-. bedd ing p a ra lle l; ham m er is 38 cm  long.

(K ) V e rtica l quartz  vein ( W J M F )  shew ing r ig h t la te ra l disp lacem ent M aria  shaft ore body, 450 
m level, 600 west, south fac ing  w a ll o f m ain haulage way; hammer head is 18 cm  long.

(F ) En echelon set o f q u a r t; fille d  P icd e t shears, ind ica tin g  r ig h t la te ra l m ovem ent M  ria shaft

ore  body, 550 m level, 480 west, south fac ing  w a ll o f  m ain haulage way; length  o f  arrows is ap­

p ro x im a te ly  15 cm.

((*) Sm all-scale F? fo ld  in  in te rla m in a ie d  s iltstonc and m udstone in  r ive r section (d h io v e ry  o u t­

crop . 200 m east o f  V an Z y l s ha ft) The fo ld  axis plunges at a sha llow  angle to  the southeast; lensc 

cap is S.5 cm  in  d iam eter.

( H i  Lenso id q u a rtz -ch lo rite -fe ld spar vein , exposed in  an un derground p illa r  w all. M a ria  shaft ore 

body, 450 m level, 600 west, east fac ing  w a ll o f  h igh ly  fra  . lu re d  and m inera lized p ii la r ; hammer 

head ts 18 cm long





s ilts lo n e , fo rm  open and tip h l fo ld s  w ith  » wave length o f so me ’ O(') m and an a m p litu d e  o f  ,»p- 

p ro x im a ic ly  i2 0  m. T h e  fo ld  axes p lunge 10” -40° on ."125" (Figs.#' \  6.4'!.

F lg .6  J :  U t " a ile d  s t r - ; tu r a ' map o f  an area ad jacent lo  the m ain K le in  A u b  fa u il ( p o s iiio n  in 

d ic a le d  in  F ig .6 . 1).

O p en  and tig h t up r ig h t ! ids, p lu ng ing  at sha llow  angles o r  s u h -h u n /o n u lly  <>n 2 ^ )° , arc 

de ve lo pe d on a de c im e tre - ts? m e tre -scale on surface and in u n de rg rou nd  w ork ing s  (P late 

6 .1 .0 ) . These fo ld s  are s ir r 'la r  in  o r ie n ta tio n  lo  the  ones described above and s lru c in ra l data, 
d e s c iib in g  th e ir  o r ie n ta tio n  as w e ll as associated s trm lu rc s  are shown in  the s te rc i.g raphu- 

p lot*; o f  F igu re  6.4 A n o th e r p ro m in cM  d e fo rm a tiona i fca- t ire  in  the K le in  A u b  area is the Kam  
R h c r  Svncline, s itua te d  some 3 km  southeast o f  K le in  A u b  (P 'ig.6,1) It is a -ha llo w , jn u b ly  

p lu n g in g  sync line  x .ith  its  curved longer axis s tr ik in g  ap p ro x im a te ly  ~’V  O n ly  several hund red 

m etres south , the  si ra ta  d ip  south again ( d ip .36") Thus an a n tic lin a l s lru c lu rc . the Kam  R iver 

A n t ic lin e  is in fe rre d  (F ig .6  1). D ) - fo ld in g  o f the si rat a adp icent lo  bm h , the K le in  A u b  fault 
and th e  in fe rre d  fa u lt on F irm  N uw cdaro, is know n fro m  surface m a p p in g  and m tc rp r '* t. l i i . 'n  

o f  a e ria l photog ra ph s  (F ig  6  I )  W hereas open syn fo rm s are deve loped in  the I no t w a ll o f ' ..ih  

fa u lts , an! ifo rm s  appear in  the hang ing w a ll s tra ta . !  l.e fo ld  s truct ur.es on b o th  sides * Sit. ■ i.m hs 
p lunge a t .ing les be tw een i l f  and 40" In w ards the southwest. This type o f la te ra l d rae  M ld in e  
is show n in  (hi. s im p lif ie d  sketch o f f igu re  6 5.
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Fig.6 .4 : S tru c tu ra l da ta fro m  un de rg rou nd  w ork ing s  o f (he M a r ia  shaft ore h->dy ( 4>U m level, 

240-600 m w est)

Fig.A .5: S im -11lie d  <ketch m ap. illustr.aM iiit the m-iwc ->l i>f the s tra ta  ad j.u -c fit to

the  m a in  K le in  A u b  fa u lt. A b u h  svKgC'-ls r ig h tda te ru l s tr ike  'd ip  m ovem ent a long the  fa u lt 
s tru c tu re .



Cleavage:
A  d is tin c t a x ia l p la na r cleavage (S i) ,  associated w ith  the  so u th w e s t-p lu ng in g  F i-fo ld s , u  ex­
posed o n  surface  and u n de rg rou nd  (F ig s .6 .2 ,6 .3 ,6 .4 ) W hereas the  re g io n a l, S j-c leavage s trikes 
sub -p a ra lle l to  be dd ing  (s tr ike : 085°) the axial p la n a r clcavage (S i; s tr ike : 050®) shows an an ­

gu lar re la t io n s h ip  t« the  s tr ike  o f  th e  beds (P la te  6 .1 .D ; F ig s .6 .2 ,6.4), Poles to  the axia l planes 

o f th e  F i- fo ld s  p lo t im m e d ia te ly  ad jacent to  the  po les o f  the ax ia l p la na r (S3- ) cleavage.

A  m a jo r s tru c tu ra l featu re is I he K le in  A u b  fa u lt w h ich  can be trace d  fo r  at least 17 km  ( F ig .6 1 

* ' s tr ikes  ap p ro x im a te ly  080* (sub -p a ra lle l t o  b e dd ing ) and d ip s  45* t o  th e  s ou th  (F ig , 6 6 ). The 

K le in  A u b  fa u lt separates d a rk  grey s ilts lon e  and q u a rtz ite  o f  the  Kagas Beds in  the fo o t w a ll 
fro m  b ro w n is h -re d  arkose o f the D tk d o o rn  Beds in  the hang ingw all

SSE
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Flg.6.6: ( ic o lo g ic a l cross scction  th ro ug h  the M .*r ia  sha ll .« body o f K le in  A u b  M in e , t i lu s in i  • 
in g  the re la t io n s h ip  be tw een im m ine ra li^ 'ed  ( lig h t s tipp led  ha n d s l and m in e ra lize d  (d a rke r 
s tip p le d  ha nd s) s ilts tone,m udstone un its m d the m ain K le in  A u b  fa u lt The p o s itio n  o f the 
section is in d ica te d  in Fig 6 I
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Flg.6.7: C ross-section  and p la n  view  o f  a crosscut in to  the M a r ia  shaft o re  body (450 m level, 
240 w est), T h e  p lan view  was m apped on (he f lo o r  leve l o f  the cross cut,

T he fa u lt is m a rk '’ b o th  o n  surface add in  un de rg rou nd  w ork ing s  by a 0.5-1 m th ic k , ; ie m a titic  

fa u lt b re cc ia , w h ich  is s tron g ly  s il ic if ie d  and lo ca lly  m y lo n it ised. S urface w ea the rin g  em phasizes 
the  m a tr ix  su p p o rte d  na tu re  o f  the brecc ia , w ith  s ing le rou n d e d  brecc ia c lasts in  a da rk  m aroon, 
m y lo n itise d  m a tr ix . T he  fa u lt d ragged, d isp laced and Term inated beds o f  the  K le in  A u b  F o r ­

m a tio n  and the con ta ined ore bodies (F igs.6 6, 6.7) B e dd ing  w ith in  the fo o tw a ll b lo c t.  no rth  
o f the  fa u lt, d ips 40" to  70’  south-southeast w ith  on ly m in o r la te ra l v a ria tio n . The strat? in  the 

sou th e ri .ang ir-gw a il ) b lo ck  arc gently  fo ld e d  and fo rm  the Kam  R ive r S yncline and Kam  

R ive r A n t ic lin e  (F ig .6 .1), d e sc rib ed  in section 6.2.

A  sub o rd in a te  fa u lt, lo ca lly  te rm ed "V liegve ld  shear', is o n ly  exposed in  u n d e rg ro u n d  w o rk ­

ings. i t  is de ve lo pe d p a ra lle l to  the K le in  A u b  fa u lt and has d isp lace d the s t r ; \u  up  to  40 m 

w ith  a no rm a l sense o f  m ovem ent (F ig .6 .6). Thus the u n its  bo un de d by the n o rm a l V lieg ve ld  

shear zone and the reverse K le in  A u b  fa u lt have been ro ta te d . A  0.5 m w ide  o re cc ia  zone, 
s im ila r  to  the  one associated w ith  the pre v io us ly  de scrib ed K le in  A u b  fa u lt, is a lso developed 
a long the V lie g ve ld  shear zone. The fa u lt has not been id e n tif ie d  above the 300 m level H ere 

the s tra ta  appears to  be m ore b rccc ia ted  a nd fo ld e d  in  a flexu re  like  fash ion . N um ero us  sm a'I- 

scalc, no rm a l- and reverse faults (s tr ike : 0 *0 "-085*), w ith  a v e r tica l d isp lace m e nt less th an  1 m. 
com m on ly  occu r in  the v ic in ity  o f  the  tw o m a jo r fault.!. A  set o f  sub v e r tica l fa u lts  (s tr ik in g  at 

110” ) de fines the rh o m b o id  shape o f m any o f the o re  bodies to ge the r w ith  the fau lts  <’ scrib ed 

above, tru n c a t in g  them  bo th  la te ra lly  and v e r tica lly  ( F ig .6 .S).

A n o th e r set o f  r  ft,  J  faults is also a rranged en echelon, s tr ik in g  170", d ip p in g  West.

O n  surface the K le in  Aub fa u lt is flan ked by ever a! o th e r fa u lts  and shear zones and has been 

te rm ed  '. ic  K le in  A u b  Fau lt Z on e (B o rg  e l al., 1(>87>, The subord ina te  fa u lts  are arranged 
e ith e r p a ra lle l lo  the  K le in  A u b  fa u lt o r  'b ra n c h in g  o f f  at angles o f a p p ro x im a te ly  40" to  the 
m a r  fa u lt (F igs.6.1, 6.4). Su rface expression is ge ne ra lly  lim ite d  to  a da rk  m aroon, s ilie ifie d  

fa u lt b re cc ia  bu t the faults appear as d is tin c t lin e a r featu res on aeria l p h o to g ia p h s . In  an area 

some 4 km  cast nonh ea s i o f K le in  A u b  ( in d ic a t 'd  by a rectang le  in F ig .6 .1 ). esseni .i i ly  tw o  

separate fa u lt d ire c tio n s  are developed, s tr ik in g  ap p ro x im a te ly  060“ and 105° ( F ig  6  3 ). The 

fau lts  tha t s tr ike  060’’ have d isp laced the o th e r set (s tr ik in g  105’ ), thus po s td a tin g  th is  set The 
o r ie n ta tio n  o f the  fa u lts  on surface is a p p ro x im a te ly  the same as un de rg ro u n d  ((PO’ -O&S* and 

HO” ). In  surface, exposure these fau lts  de fine  b locks, several hu nd red  m etres across, w h ich
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F ig .6.8: R e e f p lan (p lan  view , p ro je c lc d  no rm a l to  'h e  m in e ra lize d  h o r iz o n ) o f  o re  band 2 at 

K le in  A u b  M in e ; M a r ia  shaft ore body, 5-50 m leve l, 240 west.

have been d isp lace d and ro ta te d  clockw ise  (F lg .6 ,3) The b locks ap pear to  have rem a in ed  in 
te ro a lly  un a ffec ted  by the ro ta tio n  S tr ik in g  on a bearing  o f  a p p .o x im a te ly  050® (d ip  25"). 
th ru s ts  in te rse c t the cong lom era te  o f an a llu v ia l fan lob e w h ich  un de rlie s  the slaty *e d im e itis  

som e 4 km  no rth -ea s t o f  K le in  A u b  (F ig ,6 .3; com pare  F ig .5 4). T h e  th ru s ts  are a rranged en 
e d u ’Um be tw een the  K le in  A u b  fault and a sub o rd in a te , p a ra lle l ia u lt w h ich  is deve loped ap ­
p ro x im a te ly  500 m no rth  o f the fo rm er, on F arm  E in dp aa l. A  fu rth e r, la te ra lly  extensive fa u lt 

is in fe rre d  fro m  in te rp re t a t iu ii o f  a - 'r ia l photog raphs. O n F arm  N owe dam . some 7 km  sou th - 

west o f K le in  A u b , s tru c tu ra l fo rm  line*-, c le a rly  id e n tif ie d  on ae ria l p h o tog ra ph s  ; de fin e d  by 
the in te rse c tio n  o f the sed im entary laye r,ng  w ith  the present surface), are d isp lace d a long a 

p ro m in e n t l in e a r fea tu re , s tr ik in g  . V " ’ (F ig .6 .1 ). S lickcns ides, com m on ly  d e ve lo pe d  on fa u lt- 

and su b o rd in a te ly  on  bedd ing-u iancs are  o rie n ta te d  e ith e r  h o rizo n ta l (s tr ike : cast-w e si ou th- 

p lu ng ing  o r  p itc h in g  at an angle o f  45° ( on south d ip p in g  fa u lts  and be d d in g  p lanes) ( F ig.6 .4 ,C ).

Q u a rtz  carb on a te  f i l le d  fractures s tr ike  at 170 ' (P la te  6 .1 .E ). The frac tu res  co n ta in  an un- 

zon cd , c ru d e ly  in te rg row n  mosaic o f  3-5 mm large anhedra f q u a rtz  and ca lc ite  crysta ls, and 
arc lo c a lly  d isp lace d b y  south d ip p in g  fau lts  (085’ /4:)’’S) w ith  a r ig h t la te ra l sense o f  m ovem ent 

(P la te  6 .1 .E ). H o r iz o n ta l sets o f en echelon a rranged s igm oid a l fra c tu re s  w ith  a r ig h t la te ra l 

sense o i shear are com m on ly  fo un d  u n de rg rou nd  (P la te  6 .1 ,F ). f ie n e ra lly . these fra c tu  arc 
f i l le d  w ith  q u a r t/ and ca lc ite . s im ila r to  the p i s inus fissures. W here  sets o f  these sigm oida l 

fra c tu re s  occu r w ith in  m in e ra lize d  ho rizon* the f i l l  inn  o ften  consists o f  cha lco c itc . Q u art?  

fe ld spa r ch lo rite  veins occu r w h ich  are lo c a ljv  .e n tcd  pa ra lle l to  the  ax ia l p lane o f F v fo lds 
o r  a rranged in a rad ia l fashion w ith in  these i >lds 1 r,ta ic  6 . I .H ) .  T he veins a rc  o f te n  id  shape, 

10-30 cm  w ide , 30-50 cm  high. HO-100 cm  long, and n lie n  show sign* o f d e fo rm a tio n  and ro ta  ­

tio n . T h e y  d isp lay  cm -st/e  aggrega tes, f  . nhed ra ! qu a rtz  and fe ld spa r w h ich  ,s in te rg ro w n  w ith  
coarse f th ro  is c h lo rite  L o va llv  the c h lo iite  fo rm s massive, very  fine  g ra in ed , b la ck -g ree n  ag 

grega lcs  o f cm  s i/e  t hese veins are associated w ith  b o th  m in e ra lize d  and un m in e ra lize d  
ho rizons .md do not con ta in  anv ore m inera ls
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6.4 In te rp re ta U tto  o f S tru c tu ra l Data

T h e  ea rlie s t, *he D i-d e fo rm a tio n , was a phase o f  cx tens iona l fau lting . T h e  area un de rw e nt 

com press ion  d a r in g  th e  reg io na l D j-d e fo rm  a I io n  w h ich  was accom panied by th e  d e ve lo pm en t 
o f  large-scale fo ld s  and « reg iona l S i-d e a va g c . The p r in c ip a l D 3- features w h ich  are fo u n d  in 

the K le in  A u b  F au lt Z on e , a re  en echelon fo ld s , an ax ia l-p la na r cleavage, n o rm a l- and reverse 

fa u lts , th ru s ts  and cx te ns ion a l fissures. The dra gg in g  o f fo o t v a i l  s tra ta  to  th e  K ie l, A u b  fa u lt 
can be exp la i icd  in  tw o  d iffe re n t ways and these arc:

(a ) A lth o u g h  fo o tw a ll beds have been fo rce d  up w ard  in the v ic in ity  o f  the  K le in  A u b  
fa  l i t ,  th e  o ve ra ll m ovem ent o f  the hung ingw all s tra ta  m ight have been up w ard  re la ­

tive  to  the fo o tv '. l l.  Thus the  K le in  A u b  fa u lt w o u ld  have an ap pa ren t reverse sense 
o f  m ovem ent, due to  crust a I sho rten ing  and loca l u p lif t  o f  th e  sou th ern  b lo ck , as 

in d ica te d  by the u pw ard  d ra gg in g  o f the fo o tw a ll strata. Such a process u  i l lv s tra te d  

in  F igu re  6.9, A  and B I f  th is p roccss was o p era tive , any s tra t ig ra p h ic  m arkers  a v o s s  

the fa u lt shou ld  now  be s itua te d  at a h ighe r level in the hang ing w a ll o f  the fa u lt 
( re la tive  to  the fo o tw a ll) . The v e r tica l th ro w , i f  reverse fa u ltin g  is assum ed, m ight 

exceed 700 m since ne ithe r on h ighe r m ine k v e ls  n o r  on surface any o f  the t r u n ­

ca ted  o re  bands have been fo u n d  in  the hang ingw all o f  the fa u lt.

(b )  A n o th e r  possib le e xp lan a tio n  is the developm en t o f  a transpress iona l zone due to  

th e  ob liq u e  convergence o f tw o  r ig id  b lo ck i (H a r la n d  1971; Sanderson and M a r ­
ch in i, 1984; F ig .6 .9 ,A ,C ). Such a zone w ot.Id  be cha rac te rize d  by com prcss iona l 

fea tu res, such as fo ld s  and w o u ld  a lso invo lve  the in te rn a l ro ta tio n  o f  the ?one,

F lg.6 .9: Ske tch  d ia gram , illu s tra tin g pla imat ions fo r the d ra gg in g  fe a tu res in  ih t
fo o tw a ll o f  the m ain K le in  A u b  fault

(A ) A n  ide a lised  b lo ck  (square) w ith  an in c lin e d  m arker ho rizo n  (s im ila r  to  the  ore  bands at 
K le in  A u b ) is  s itua te d  betw een tw o  r ig id  blocks.

t Reverse fa u ltin g  p ro du ced  :he up w ard  d ra gg in g  o f the fo o tw a ll s tra ta  

tC )  A  s im ila r  d ra g  like  appearance o f  the fo o tw a ll strata deve loped as a resu lt o f  ttansp res- 
sivc d e fo rm a tio n  and in te rna l ro ta tio n  o f  the d e fo rm e d  b lock N ote  the con tra s tin g  hang ingw all 
p o s itio n  o f  the m arker ho rizo n  in  b o th  m odels (A  and C  m o d if ie d  a fte r S anderson and M ar 

ch in i. V>B4)
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H e re  a 5,1. ra t i g ra ph  it- m arker w o u ld  be fo un d  fu r th e r  do w n  in  the ha ng ing w ali o f  the 

fa u lt, w ith  respect to  the  fo o tw a ll, ind ica tive  fo r  n o rm a l fa u ltin g .

H o w e ve r, the  lack  o f s tiu c tu ra l da ta  fro m  the  h a n g in g w a ll b lo ck  o f the  K le in  A u b

fig .6 ,H # t (  Y '.m i'th 'u n  d iv  u i
(A )  d i r e U i i ’.ns o i s it-ke  n i  e,i fd te h m  ’it rue Sure;:. :ifid

(B ) in te rp re ta tio n  o f the  same ftM tun is , frn n i Ih": K le in  A u h  urea in  a lie  fo r  m o tio n  e tiipso id . 

((.’ ) (.‘h a ra c le i-k ’ tir nricnt.>t'QO tt£<vt ee he im  it ru c tu r f . f  fro m  -.tr ike -U i; i.-nttt / t w s  (ad ap ted  
;if te r  H a rd in g , i T 4 ;  $ :irlk *tt e t al... td l t i  ..ind H ancock. 1<SH5)

! hi: A t ttch tU m  I o lds , a t i f i f ie d  b o th  u n de rg rou nd  and o i i  <ari k x ,  a rc a ty p ic a l fe a tu re  o f .a r ik c  
s lip  fa u ltin g . D b liq u e -s iip  rnuvemtrnl ai»mg .h i; K le in  A u b  fa u lt  has first, b re r, po s iu h ile d  by 

T re g u n iin i 11'>?7) H an vock ! has &i\cs\ .m e x p fe ii sum m ary o f .i l l  an cclu-hn’i tu uc lu f-cs  
fo u n d  its s l r ik i  -s lip  lau h 71 :i.>  ( F il l  <>■ 10.D  Sih>-$;5 htncf.H.k s d ia g ram  d isp lays and em phasizes
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