
flUE _ f#~Q.~,I 

OF P 4R'r . OF . 'fHE 

Tl' AM' 'Q'f.MI1''''Dl'\t:tP 1'\TVIJ:lTQtl\l C .An-r.s pnmrTNCV. _ 
.Ji.~~- JL 1f\UM~~ ·~·JT4te n-~s:=- .tn.1¥r:&~ =·& .f . -~;4i·rfr_H_.W"'-~. s~ . . . ' . ' . . . . ~ 

BY 

G.-T~ LAt10NT1 l!.Se, 

subm1 ttad in fulf:U.ment ot the· requira.mants 
· tor the (J.ograe of DOOtOl" of _l'hilonophy, in 

the FacUlty of soianoe, 
University ot Cape Tovm.. 

194'1 

The -copyright of this thesis is held by the 
University of Cap~ Town. 

Reproduction of th~ •t.rhole or any part 
b I r . I 

may e mace ror S·:crGy purposes only, and 
not for publication. 



 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 



1 

.ADSl'RACT ,, 
±ZiiU -· 

An. eron of approxitnntely 440 square . miloo 'liao. bean 
mnpped in the oout~ern POJ."t ·Of :tho van llh1n~!lo~ Di vioion. 
'the Khaio syatem -1o represented :by amyh1b0l1 tqo· and. quart­
zi teo oooigned t9 tl'le ·Kapil¢ sertoo. A .. srou.;> of. ·pre-Pink 
Gne1so p]lyll1 ten, .s.ohi'Gt~ ,:· erkones, quartzi t.co lln!.1 a dol• 
O!li1 tic marble .ct-a ,cdtl'Qlatad. t11 tn ·the Hilda. serie:J .of tho 
Ga:ciep SYG:tQ:..l: . A sh~nred t1llito,,. tl1nt rest;) \11th o. .oed• 
bKmtory .· contnet on the Pink Gnei.op on tho tarn i:oodvo:r~oor, 
1a oorraloted. teptnt1 vs11 .,71th the baonl. tilU ~o o:r: tha . 
K.n&gan Sorieo .in tho Ricl':~o~~o~ ~a~ The .l~t::"":l. SylJterJ. is 
:t>,apresented ny·n ctCtD :of. l~ootoaeo and dol~J.·~oo no1'i 
,aaJ.loo the Bt.W.cU. Litioc ~c..::.n Sel'ier.;., .'Ul~ Dloo the IJ~;crun 
series. 

.... Thoro oro· no pont•I!n13.ti grnn:it!G roolOJ in tho n.ren and 
· ·· tho .CJ:l!)1nn of:· tho: .::!OE)(ivo:tlloor. i!illo ·ha.p boon chotm t.o be n 

o6utherl.y continuation :of·;th.a Pi.n.k Gno$ns ol: the nuv;orua 
n..."''a. Tho Pink. Gnotss oonl?t:ltt~tca carainnl vhaoec of tho 
Iiomaqunl:(l!'ld crystal:J.ilPQ :COnu?l.ox end ·roprooanto extcnnive 
st"ani tisation or th(;) ·Kheio 1Byotsm aooOI!Wnniq<l by 11 t-par~li t 
1ntl"ll.S1on of . the la;ter .a.ctd difteront1crtoo of tho.t ·complex. . 
!.!odal .. vlilii?D ·.of a· r~oantativo sor:tcs of :rocl:-typcs of the 
l~m.acqur.U..arul eo:rJl.fl~ h'o.ve .-bc()n plottGd on vnrio® diocrcoo , 
and .. it 'is :Pons1b:LO' to rec~Oiim_) .three mnln types •. ~.ize tho 
Gl:'anodior1 tes, tho pray Gnoiocos ona. tho Pinl~ . Gnetooes. 
A doler~.to· a1ll of Knr:roo ago r;o.o i'oarid 1n •'tllo nroa. 

Tb~ pro~Iiruna s~dimanto t?Gro fol~ed on a l:•n.ther intennc · 
.ocOl~~ t7l111o tho. Nama rocltO have boen folded i.nto gently 
pltelUng unticlineo- ttnd oync11ncn• Ttro oeiio of poot•~amn, 
pOO~npe. t~nslon faUlts e:ro reo.o@l.lsod. 

Tb() Knern VlOltta peneplain, ond ito onooointed dspoo­
!to,. ·to doacr1bed. -. Tltoco aopobito inoludo a group of cel­
coreouo. srnv~ls and oongl'omartitcs that may .be ot marine 
origin-. 

. Tho economic reoouroeo of, the .van Rhy'n.odorp Dtvioion 
nre. diacuooad• and attention J.o drawn to .hithortQ une:x­
ploitad c1ays nnd zircon .oands. 

ne'\v analy~cs 1nc1Udo four of· the Pink Gnoioo, n1natoen 
of tho Bns:a;t. Limeotonc Series 1. throe of tho dolo:i!J.i tic marble 
of tho Hilda SQrieo and one or wall•1tator fro::I t.he uoaa .. 
verloor strocun. · · 

some notoz oro inclUded. on the prc-cnpc oodiraantnry 
rocks of tho rroatorn end southorn cape Province. 

-· 
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1 

~£t .J.p,o,~ttoq .;f:!\A. ~ent /J/f .. ~qe .At~fl!· 
f 

The area annoyed $lCte.nds tram .$uet south ot the ~u-

tant$ ld.vor, b~twsen th(;) v1Uasea of Vredontal. and V'ler~ 

muiskllp (.ls.ti tu4~ 51° 40') • nortmvarda to a Un.e thrOugh 

tbe tamn. Potklot ( lat1 tUde 51 o 20 •). It 1s boundsd on the 
~ 

east h; tha lon@1tn4o l1ne 1a0 39' ttnd. t>n th' west b~i<me• 

itu.de 180 oo•. Mqp Nc>.l llltUtt:l.tntes thO· ext~nt 0~ th~ 

Bll~~ (and 1ts rel•tlonshlp to tl:t.c · SUtf!"Oundtns reston* 

ln order to obtaln a Qlenr•~ p1ott.l're c>.f 'tM ~bo1te area, 
I 

:a conaidet!rabls num.bet'* at loealt tiS$ 1n the alJiTOuntling . 

region mte vlol tat .en.d :e,~aa. Th$ latt$r p:rQo~dure 

\'taa necessar:1 beea:U$e tl,rstl1 the area eurtte~d in detail 

ts ·e:&;te:na1VQ11 cov~ed b:T wtn<t~'blo\m s~d t end aooondly in 

ord·er to .eutcbli.sh. th~ continu1 ty ot tQl"lllation.$ oocuring in 

tbe area t4th e~aapondlng tormetions lying to the north,. 

~he area surve-yed 1n detail oonu>rises about 440 .sq. 
\ . 

mila$. Vredendal. ts the l~gost Village, and is .sltuated 

222 miles by- ,_.ail, ana 19B miles by road. fran oa;le Town. 

It :ls connected to vnn Rl:lyno4o:t:tp by a goOd g3rave1 rond.. 

~o mat.nta1n~d ~avtl roads follow both banko of tho 

OUfanta Rive~ frOl'rl Vre4endal to flermu1akl~p. Tbe other 

roaa.a 1n tb.• Qr$1!\ ar• ot a .l()w t:Jtandt:U:'d .• f'roquently just 

oa.rt trao~t:s'!t RQavy ~a a:end often obst.ruots t~t1o ·on 

·the latter roMs. A med.n:tnJ.nE)d road, U$ed to-r the trM:S"" 
I 

port ~t gypsum* runs trom tioll"1 vi or siding• past the Nama• 

qUOlMd Marblo ·Com,pany quarrioa, to the gY"J?sum d!ggln~s at 

BGrgpl$~ •. 

D11r1ng J'uly of 1945 tb.o.author oxc.ttntntJd momo ot tho 

irrigation eanal seottona along the Oll.t$lltG B1ver~ :follO\-I• 

ins a auggeation by Dr. A.L., du Toit 1hnat these aeatione 

, 



would prohnbl1 th!-QV! some llgb.t on the :rele:ttonattip net~ 

ween tl1e HQlme-ebul'Y series .fl\nd the :N$tna SY$teln :tn th~ van 

l!hynsdorp araa., ~osurea a.l.ong the ~igbt bank canal·, 

be•an nave:~ ~d tho mouth of th& Jtol River; we~ e~am· 

ineA:t ana thEl ~aa to the north .or the Hol JU.v~r \Y'tlS V'JA .. 

1tGd, 'l'tds teo~asance survey- s~~asted that·~. ano:e 

dettd.lct -1n~estig@tlon ot th• p~sent. Ql'f:a woul.4 helP. to 

cl~:\f.V 'bh:ftJ relattollship betvroe:t. the: NQ!Q.& S?stem ot the 

Nm~~·B!tt$l'ltm~!n sraa: a.ntl the .IJ!alra~sbut':r Se~!(!S mapped 
' 

bY llr" A.,w~ Rogers &long ths 01!.tents R1ver ·On tlto Nietwt&• 

ru,gt Srhea'b _No,.l~ (191.2) • 

on tb& l.att\U" ah$~t, the ~.&rn ptU;tt ·ot tho farm. 

Mt.>ed~loor !s mapped .. (.\$· ttalll).otJlntrY SeJ:les: ,. On MOettver• 

l.Oo~, ln the ne1ghbotrrhood of tbe Lttiporskop Tr1gonc..'t'11t?t• 

ricel beacon,, the author :round SOl'lle hltt*d bl;~e· quartz, .. t.rea 

tna·t $(?0!il$4. to at~ee with thE) .a$aCript1on g!"ten b!f Rogol:'a 

"(;22 Pi36.) of he'd blue. quartzitEls trom th$ hills oa~t o.nd 

$OUth..,11est ot Nliwe~{;l and Fl~be~g, ana Qt!Sf.e;r~tl to tho 

ll}'ieUW't)nwt series 1>1 blm! Tbltl Guggo$tGd that the contact 

bt.>tvwon tbe 1\Tlouv~t ;and. !§tUm~sbury Se)r$-os ·.Cit Rogers t1QUld 

bo found in the Moo«v·erloor .a.roo,. . . 
The author also ho:ped to bo e.bl~ to establish n rel• 

ationsht~ between tho NaT.aa\}.ualend grant te to the nortb.,. and 

thG ,.ounger 1 pon.t,-U.al.m.asbtlr'J grtJ.nl te :mnppett by l(Qgers on 

tih&ot No ,19 in tl;t{1 IOUth~\7Geter.n piU!'ii of the ;tan RhY'tiC1!dorp 

.'40.t~~d~ .st.~ftaloa&qt:1-t1'!:t'f~· 

TJ:l'C aren Wtla Uttrveyed. on the eeOle lt50,0QO .(1 in* to 

o.va9 mila$)., 'l'Wo ple,ne .... tabla :eho$t.s, 24 in~.r #34 in••'~· were 

®ed and were lat$~ combin-04 on:to one trnelns,, 

Bet'~ going intQ ~the tield. the bQ.a maps tvero p.ro:­

pared. in thc:J follOWing manner~· 

All the B:V'nllal)~e tr;tgonQnetriotrtl baaeona woro plotted 

<nito the maPS. by maana of tho1r oo ... o3Jcl1nates; giiron tor 



JJGts~e Sheet :58 ('T~1sonom$t:rio~ s~y Otf10$.t aoaebank) ~ 

.M.d!-ttonal 4ato., such ·as· roads and. ri~t \ft)~~ t~s.ead onto . . 

tl\t map$ by m$tiUS ot a pantograph frt:lnl ··thO• topographteal 

map 1t25o~ooo, Cal•Wat 5llB. The latt~ 1n.tormat1on was 

nea~ss~111 !ntlcourat~ due to thG ~fication, an« WtlG 

inttmdad <m.lY ·to aen"G ·lilS. e, t."'U14~. fhte lnfomation 1,'mi3 
eras.ed and. .coftectDd '~~re · ne:~aart M · mapp!tng proceeded. in · 

the t1e1d. 

' i'lll overlap ot 4 1nches ·wa$ allowod on the two plene• 

table. sheets~ both of vllltoh 1nQ1'fltl.ed the tJtigonomet;-ioat 

. boaoon Qf Zouttontotn~ ~YO othtf:f c.aretully tooatott pointo 

within the ctr~J!lnps F.m«~d the ccoUl'"a.ta· tittln~ at the two 

S;heets •. 

Location$ .in the t1$;ld w~e made by tll~ 'bhtoa .. po1nt 

mGtb.o4 bY m~ans ·Of· a tel.et!lcop1c tU.ldatto.. In tho aout!t.ern 

nraa tJutttulent tnsonmnetrical ·beaoans were a.vailablo .to"!! 

the location ot all ;plana-table sot•u.pe~ r.n tho northern 

~aa lt was toun.d. tat;l'OGSJ$~ ·to erect add!ttonal ston$ baae .... 

Qns ··on prot!litt.$nt hills vJbich t~ra ·th$n lor.ntad from tne• 
onometrica:t ba.aeO':.ls• 

A net't type of Wl!:V&%'0al ~11nometer \fM used for level­

ing · and ortentat!ng th$ Pltme•-te.ble masnot1cnl~lsr,. tor 

moasuring 41ps 1 strikes and fo:U.IItion t11rect1ons., and for 

plott1ns th$Se. to.Q:(lS~ments onto the mapt~ .• 

fP»~~·· 
i'he tQpo~aphy of tnc area coxt~isto Gssentiall~Y of two 

elart!~nts, 1. a .t:lO'Uth•W0$terlY exten:»1on ot t;h$ Knet"a Vlakto 

~n&pltlint and s. tbs higher grounli at"'ld bJ,.lla, f:l'ltJr 1000 

te~t, in the no~hem .tand no~·~h"'!'\Tes.tern portion of the eea,. 

Thet:lo feEtt~s ~e 1llu..$tre,tea on zsap No,l, 

Loo~1ng tmrarda the e.rea from high ground near van 

Rl.U'nsdorp, the exton:d.ve, ~~d .... c.ovol:•ed peneplain £s. obser­

ve-d vttth the td.gh sround of tha 'Moeilverlool" hills and the 



LU1persko:p r1dso rising above the plain. The highe:ot 

points in the area are Potldeik()p, the elevation ot \'Jl\1oh 

ie not gt,rsn ln Degree Sbeet sa, but rlhich must ba in tho 

neiShbovhood ot 1,300 teet, Moa(lverlor~nberg (1292 feet) 

nna. Luiperskop (1142 fe$t) • 

'l~ btsb ~und in th-e northem :oren is due to tho 

ra.lattvely :re.siatent. nat~ of th$ gran1 te and. the. ~lu.tm­

rus qu~z1teo as COJ:lWGred w1 th the ao-tter. argUJ.ao(;')otto 

on4 calcareous ;rpclm o:t tbe southt»m snd $astern Gr$M 

Wb!elt constitute, part o:r the p®e,pltttn. 

'lbe vJbolo of the el(t;Qnstve Knera Vlakte panepl.ntn is 
; 

ctrttaturQ]J.y rala'ted to th~ aott ~gUla.caous~; arkoalo Md 

oaa.c.areous rooks of ·the :ragion~ lt to bo\tttded on the north 

ana north-wast by the grGnt ta and tbe qua.tttz1 teo o"t. tho ·.NU# 

weru.s series., an« en the east by the eooarpment t';hf.oh 1s 

capped by fable Mountain Sanda tone. The peneplain olopea 

, gently from an elevation of approximately ooo fee.t b the 

nortbern .~ to about 350 feat near tho OlUQllta Rl.V$1' nt 

Vradendtll. A ;-,idgo: ot Table uoun'ttl!n Sandstt?ne, Which ex• 

· 'tendo trom the :Bul~hoek 1n1gat1on. ~ase on the Ol1fants 

R!ve:x.- to o. point oo.uth :ot Vle:rm.U!akllp, rises to a height 

of nearly 900 t:aet soutll-Weet. of the o:U.ftlllta a1v~r ana. 

fomo the aouth .. wE~stem boundary of th6 penoplo.in.~ 

!!rninf¥~· 

!lap No.1 tndteateo th~ courses ot the mn!.n rtvero in 

the area. With the oxoeptton of some strsatns 1n the north-. 

1tleatern. p0l!'t1on, all tha rivera 4ra1n .lnto tbe OlltQ:tlts. 

The Olltants River app$.ars to· be of very conoidernble 

age., Md .lt;~ tn ~1 llk$ltbood rela:ted stru~ttma.ll3' to tb$ 

aer1~s of cvetaeeous taulto tnat occur along 1ts valley 

trmu aboVel 0.1 truatlal ,as ta:t: nt laaot as Klnve~. 

Tbe Gl'®t Gl"~tar, Gaelbeka, sout and V~$ohe R1v• 

era drain the Knare Vlakte area and r1se in the mountatnouo 

country to the north ttnd north~ast. They GJ.l combitto to 

/ 
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tom the Hol Rive:r, whioh tlowa 1nto the ol.ifonts. '.fhe 

'rrOe Troa and Widouw Rivera riae O:tl the esca.rpm.ent lying 

to the east ot va.n nhyns<iorp. 

The Olttants IU::v<i'r t.s the only one tn th~ ~ea th&t 

runs tbro~out the f~~, al,thOUfJl the lrr1gatilJtl dama have 

l1mitE34 ! ts tlow below the Bulshoak btarl.'ase. tfhe .lars~r ot 

the ~\er r1 vers g$neraJ.ly b. ave emall. 'POola ot very bralt 

wnte~ thrOughout the year • an4 the sout Ri\f$~. ia re.ported 

to have amau atl"~tenaa ot! flovnng '\'later 1n the summer 

month$ in the l.!m~stone region b~lO\"t thl!) poort at GGlnsbok­

bers\0 

r.nxrtng . the tdnter thaae rivers eome down $trongly tor 

nevaral 4nys atte,;o rein, but oaase to tlot~ after about a 

week. AS tho tlOt'l dm1n1shes,. the t-1 vers tend to s11. t up 

their beds.. 'rb.e tollO\Vins heavY tlows cut dOl'rtJ. throush 

the silt \?1 th the r~ault th-at road drifts are fi'>EH!~len tly 

wa:Ghe6. away.. The ®itt. across the Groot Gr~atwatar. just 
'• 

abOve its oontluancc with the. sout R1vor, was waehed f!W'(J.1 

during the winter ot l.94to, l.oav1ng new banks .nJJnoat 6 teet 

high at this point. 

S&V$.ral ot 'the river ooursea nave bean de.filled bY the 

struQtlU"es ot the underlying rool£ formations·,. 1he Moedverloor 

stream originated in the soft argillaceous and-arkosic 

:roel'a ot 't:be Htlda se:rtea on ths east s1de of tl'le Potklet 

,.:Jo$dvarloor taul t. The Groot G:raatwater ·has followed tho 

atrika of t:ne t;.ama. rockS, . and has out f.nto the Basal Lime ... 

at<>n.ea and the a.rkosee Qf the ioweJ> NUW<rt:r!\1$ ser$.&s: along 

tb.e north•$aetalln aide o:t the :uutpetskop Ji'idge.. fhe 

Groot Graatwater t~s .t.n fl aouther.l;, dlrso'tiioo nea:r 

Rooiberg at the end ot the tutpersle:op ridge, and this ,change 

of direet1on may be due to the presence Of a nort-h'""south 

fault .lying to tho eaat ot the rive:r whitHl haa confined 

itself to the sotter arkoses of the lower Nu.we:t'lle da~iea; 

the harder quartz1tic roclts ot the upper Nuwerus ueries lie 

to tbe east of the tault. 



Tbo stream., shown ·on Map No. 1 as Volstruis Leoste •. 

is ralated to . a amall trou6h tol"r!.ted by- str11te tautte in the 

Nut~rus quart21ttes, an4 also to the softer phyllitic 

horizons $0Soctated rdth these quatt~itGs. Simtlnr 

small atl.'sf!ms \'TOre se~n around Ltd.perakQp a$soe1ata4 rd. th 

these phyll1t1e horizons, 

Brink ( 4 p,.lO) writ~s as follows of the ~aattwa~erl,il ot 

the Groot ·Graatwatar., "'I'l1a subaeqtwilt natura ot the streams 

in this o;~an trtuwerus) is ale:P portra.,yed by the r.~m,y itt 

Wh1eb tho smell at~ running th.ro~)l, N'tlwe!'U$ in a; aou.the~lY 

d1rset1on tlowe in tbe littl~ graben ot Wit.Puts between the 

two atl'l'ike ta\dtstt. 

Part at la~st ot tbe course ot the Sout River auggesta 

:a super1mpo$ad dreinage. on the t~:1~ Quaggaakop, north• 

eset of tha bridg~ over tb.a Sout Rtvel' ·on the v.an Rhynsdorp 

... Nuwerus road, this rtver cuts across ·the atr1J£e of hard 

qu~t~itea and oonglome~a:te~ • Again $-t Gemsbokbe!'s, the 

aout a1 ver bas out a poo:ft through the aasal LimaEJtonas at 

right artgle.a to theil' atl'ike. The sou.t River may thereto;ro 

have ortgtnated on the Kuers Vlakta peneplain~ and have h.&d 

sutft.oi~nt 6l.'041ng power to out tht"QUtJ\ tho rasia·t&nt 

formnt1ona underlying the pQnoplain depostta -~dthou.t b.ravine; 

,~Uft.ere.d a deflection ot its oourse. 

'The . Troe '1~:rPEt Hi ver outa acl"o:S$ the strike of the 

limestonee B:i;. dolomites sotlth-~est ot van .Rhyn~tlorp ·• and 

on the ft:¢m ~wer Attea it h&$ eut a dae:_p sorse into the 

.dol.ottd tea of the Hilda aeries. 

All. tbe .:ri'tfe;ra in the area show slsna ot :rec~mt 

:t"eju.venat:ton, rept:"e,aented by between 15 to 20 teet ot dov}n 

-·cut'ting.. Tba .o1gnit .. 1cMoe of this tea.t~e l·O d!seusasd 

Glso11hare. 



,. 
~. Ql1.mo:te ot tne .. Res& on. 

~··· -· Iii··. I • . Ill·~· I __ , 5i ' 1 

The tollm.rina; 1nfornuttion is based on e~tra.ets f~om 

a volume (34) suppltea. by the Assistant Director of 
' 

M(lte~)!Olbgi.cal ser11oee • P~toJ:ta,. Fraot1call1 Sl1 tba 

observations w~ve made at nav~. but they 14ay; be taken 

. ~ tY.Pi·cal of the van nhyn&dorp region a$ a tfhole .• 

!1M~· 
At KlaV'er the pxoevaillng SUtlt'lner winds are ·west and 

south•wst, and in Win tel' north-west and south .... weat • 
' 

At Gal'iea the ~Utlllner winds are mainly aou.tht and tha 

Winter wind& south and north, Dee.ember to li'ebruaey ia 

the tvlndif;l:St SGil$0ll• 

lUsts trom ~he sea are comtnon in t:t.w early :momlnge 

in vlinter., but ealdOia oeetU: in summer., 'l!hese mtsts may 

restrict v1aJ.bi11ty until ao. lat~ as 10 a,m. 1n the \"Jtntar, 

.ana.. thus hinder su:rv'&Y wo:rk,. 

~in.t~!• 

Fronl oape Town to the Olitan.ts Ri:ver tbe annual 

t'&intaJ.l dQereases ~ 25 ln .. , to 5 in_. The mean annual 

ra1nt-all for G~ies ts 5,1 tn., tor· van Rh1J1sdol'_P 5o5 1n, 

an4 for KlflVG~ s.a in~ Ths m~an annual rainfall to:r the 

whole ragion, _ts tberetore approximatel:v 5.5 1n~, and 1s 

oont.tned almost a.ntiroly to the winter months. 

The J'an®ry mean temperature along ·the Ol1tants 

B:l:ver ie '150Jf, with occasional mutma betwa~n lOO"F ·and 

ll5°F.. :tlaan t.empe"X"atures at Kla1rer range trom 75.5°F in· ··· 

January to 57•7".r in J'ul'y. 

BieHl \VOrk 1n the region shoult\ be contined to the 

winter months because o~ the high a'tlml'ne~ tempernture.s and 
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atrong• dusty Winds, that make_ outd()Or work ~xtremaly 

\Ul.plaf4.Sa.nt-. During the winter • water is oeaasionally 

avaUable in r1 var bed a and small stock dam.a, but 1 t is 

almoat entirely absent from 1ihese sources in Sllmr.ller-. 

T.tte ;ves~1;,~.1l.~.qn,ot >~ne, .~f!.(}.,• 

The vegetation or the region :ra.tla into the ncoaatal 

suoeulent Bush" type of the semi..ctesert "'esata.t1on 

division given. by Professor R .. s .. Adamson in *'Vegetation of 

south Afric4n ( p.l90) in whieb he gives a full doser1pti.on. 

In the area surveyed tour main -aub•types are 

.raaognised--

1.· on the red drift sfiindt "twagraa" (Aristida 

brevifolia) predominates, together with an oecnsional 

bright green nmelk'bos" (Eua>bo:rbta sp.} J and .soma tall 

suooUlenta • Thia sub .. typa ooeurs in the 'We$ tern. portion 1 

south of the uoedverloor bills and on bQth aides o:t the 

Olifants River away fro,..., the flood plain. 

2.. on tb.e ri·dges formed. by the Nuwerus qua.rtzi tes 

and the granite in. the northElrn and north•wes~~r:n area, 

both tall. and. short succulents (lJeaembrt.anthem.un:t app,. ). 

ooeur. together with "kr,aalbos" (Galenia a.triaana) on. the 

mora sandy patahea, 

3. Tlle only trees in the area occur along the 

river beds. Th0y are veprasented by the thorn tree 

{ Acoaoia karroo) and wild. tobacco Uiioot1ana glauca) • 

4• Small, sllort succulents predominate on the 

extensive sheets ot tvll1te quartz p~bblea that bave 

¥teathersd ou·t ot the large quartz va1na Whien fl";:;quently 

oocur .along the north-south taults. 

J .. imestone su.b.....autcrops can frequently be traced by 

following a Brey~een su<H.ru.l$:nt * with small* almost 

spherical lGaves. about l toot hip,h and having a soot~ 
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coloU!"ad s·tem~ This plant respon,ds rapidlf to tilte .t1:r'st 

wi.Jlter rai~e,:. b'oomming {Ween., and gre-atly rao111tate$ 

th~ mapping of partly connaal$4 Ctlloareous rockS • 

!tueh ot thti old tlood pla.tn ot th$ Oltts.nte ru..ver 

hal been. brotae;bt under lr~isation* ~d lucetn~, vines and.: 

o5/trua: ~a 1ntenatvelt cut1vate4 on. prap~ terrao:es • 

. aub""'·troptoel truits wtll grow Wb.ar$ $u,ff'loient. \Vater ts 

ava:tlablat 

over large a;teaa the vel-d h~s a ahaap--eel'!'rying 

capacity ot c;bQut two to ·tb.r$e mors&t per she~p* Sheep 

.farmers f~om Btwhntanlen<l tr.ak tnt~ tbe f.W'ea dtll"tng th~ 

wtn.t&:r months • 

q;J:le previous vJorJ.t in tho reston 1e dealt \'dth rather 

tUlly below in .order that a clear pic~ ·Of tho .advance 

of .geolotJi<lal ,knowledge o.t the r:ogt.on ma:r b$ obtained~~~ 
~ 

. T·be tirst ~eolog1oal . a~eya .~ the van RltYnadoZ'P 

DiV1$1Qn v1er~ ~H.uwf.ed out by RQgGr$ betw'$en l:li)OO ana l9U• 

The Jt'epo:rts ot this WQl"k appa~ in the ~nu~l Reporta ot 

tbe <leol<>eical o~aston. 

n.ogsr.s • 'WOrk may be swnrttari~ed as follows t 

l~ In 1904 (p., 12) he strr.ttet\ that the olde$t rooks 

in tha north•wGstern part of van Rhvnsdorp p:robably belong 

to the :&~..meah1~r Sar1~a .• and that they era continuo~ 

witJl the bed$ o:t tl'lat group dese:rt·bed trG:n tho .eountry to 

the eoutb ot the.Olifants Rive~ (i,.e. in the Piquetb~rg 

a:rea). 

Tho !{net'S Vlakte was conslderetl to be underlain by 

tha Ib1quaa. series,r, vihiob v1as Gaid to be 3'0ttngor than the 

t!almesbu.ey and. separated from 1 t by an overthruated 

weontormity. 
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The gll'~ite in the ar~a. waa oldor than tb~ Ibiquas, 

bUt i.ntl"US!Va into the WlJ.meabu.:ey:; 

. fb.e secUmenta ne(U!' 1i4'1e'U:'W'erust were called tbe 

l~tettWotrust se .. t.~s,. and tve:ee tho-ught . to be the ""unseat. 
a~tU.aantQ tn tb:<:t a_~a~ and. to :rest u.noonto~bli\1' on thQ 

Ibiq\\~S,. 

The tollovdng c:twc;mol~sloal. table: repre.sente Rogers • 
. : . 

l'l.t.,u-wert.tst Se.l"1es 
(uneonto~ty) 

lbiquas Ser1es 
fov~"n:t.h~$'t un~ontormi ty l 
Grantte 
Malm$sbury Setd.e$ 

2. In l9ll Ma.jor J,.G.w, LeipolA.t drw l:Coga:t'a' 

attention tQ ·the a!m.ilari tlf Wt\vean the l~ Stt;1inkopt 

Beds and the NJ.o~rust: Ser.tt1S ~ and also between the upper 

Stetntop,f"Beda an4 thG tbiquas Series; he· suggested tnat 

the utloontomaty be.tween 'the t~ien.weJJust ant\ Ibiquas S$rtes 

(as pot;tulat.ed by ttosara ill l9G4J 414 not ex:tat"' Roge~s 

revisit~ the van Rhynsdorp area 4gain in that r~~ and 

t-ev.tsed hiS pra-viOU$ saqu:snoe as tollO\'tS .. 

In 191.2 !:togars;t 1n rererr1ng to the two granit(;la ot 

<U.fferent ates in the western pe¢'t ot van R.bYnsdorp • wrote 

thS..t there at'€} "~WO grant tiC gneiSS ·rnasSQS in thG a:rea, 

one. ot which is older that the Nama formation and the other 

younger than the !.ial.'!eSbtll*y se~'ies • but \'Jhether ;. t is also 

younger then the Ib1quas is not tno'ti·m" • 

The latter conolus1ona by Rogera 1 ooneeming the age 
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oe ·th~ two gran1 tes, itvere basa4 <.'lll th-e toUowtng observations* 

He bad ;seen the aetlim.entory contact between the 

N1ew~=rust Bada and the grani tG BnOiaa at se11eral looali t1ea 11 

for exsm.ple Flam1nk Vlaltte an4 Dr1eku.il (. 22. p. 38), ot 

tbo letter lonali ty ha said, nThe er1tosa (Niou.werust series) 

at the ba...cu:) ot the tot"'ma.tion here rests upon an ol<l denudad 

aurttaee Of gre.n.1ts" ,. 1'h1i~l represents Rogers• Pl'G•t~ataa. 

gcsnito.* 

on the tfll,'Dl Uoedv~rloor 0!2 p~lV) , Rogers :tour.ui ovtdenee 

for an intrusive relation$hlp b~tween the Malmesbll.rY aaas 

ana the ne1ghbomt1nB ~anite • Which be Qonaid~rea. tho:rt)fore 

to be a young~· grant tG. Similar evi«aneo vta.a found ·On 

the farm nrooge, Kraal to the 'West ot uoad.verloor (&2 p.l9L. 

3 ~ In 1929 • in 'nHandbllch dQr Regionel.Qn Geologia"" 

Ai't~ Hall (24 p,92) da.alt Witb. the vtesrtern (.lape. or Name. 

p,ao:tes~' ot the Transvaal·-Natns. system. This w·ork 1a based 

mainlY on Roger$' earlieJf reports. 

Hall says • "i'he, B~!!Ok Re,e£. ~q;rie~ is repr~sented by 
. I .. ·- . . . .. -- . 

tha ~i~UWGtlJS.~ .se:r.'t:!• fount! 1n several deto.ehed. masses 

over the western p~t ot the cape Province bet'i'reen the 

o;range and Olitanta tU.vers near van BbYnadorp. but 1s not 

~o t~ known trom the oountry- soutb ot tha Ol1tanta lit ve~'t. 

Ha a,ssicsned the Si{e,~o,i;t;,:· Bed:;~· to the Ul&ll\-veruat Series and 

·also states_ 11ll't Natll(lqu,al.and tho Nie·uwe!'Uat Series underlies 

the ual.mes'bury bad an . .;,. 

uw1 tb ·-the Rql.~l!-El«ll~~~§ are correlated tne t;taamGsb~~ 
t . . .. - ' . . 

~!.,t\{! (i~olu<ltng the At.iaa group) and the Canso Set>1G$t but 

in some of ·these there is a considerable ~evelopm.$nt of 

~gi.llQ.eeous bosidea calca:raous roo!"'..s.o ~ 

Th~ !11l,QUl\S.: B,sg_~, tog&the~ t'll. th the :V~f.tll.O,h Ji,Oe.I-:; Beds.) 

vr~~ correlated by Hall 'td th the Pz:~~t!!~-~~t;!lta,. 
Onder tba. banding of "The post...tlama Gran! tes of t.b.e 

Clapa Province" (24;,. p .• llS), Rogers state« in 1929, "The 

; 
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granite intrus1 ve J.nto the uama sandstones, slates and 

lu1eatonea ot tho Uoedverloor hills ot Vttn Rhynsdorp must 

have a bouadary agdinst the pre...;Jamo, granita whioh forms the 

t1oor !Jn which tho basal ;.;rama beds of Nieuwerust rest, but 

no aatistt:J.otory character is yet known. by which individual 

outcrops ot tho two {{:;rani tea) can be distinguished'". 

The chronological tabla o! 19;;~9 was much the same as 

that given in 1912. 

TRANSVAAL 
GYI3TE:.! {

.Pretoria Jeries 
NNAA 

Dolon1 te 3er1es 3YST.J~4 
Black Raet Jeries 

c~ranite (:post-Nama) 

{

Ibiquas .Jeries 
(slight unoontor.maty) 
Malmesbury ~eriea 
Nieuwarust .Jeries 
Granite (pre-N8lll8.) 

1~ 1945 Dr. w.o. Brink ( 4 p.i) completed a geological 

survey or tile Nuwerus area and established tile following 

soquenoe of the sediments. w.L'ha Nama sediments aro untossil-

iferous and rest unoon1',1rm.ably on the Basement rocks (l~inl~ 

( :naiss and Khe1s) • The succ(Jasion is sub-divided into the 

nuwuru.:;; series. the local equivalent ot the t<.uS.bis aeries, 

and the 3chWarzkalk series, which now replaces the earlier 

dinoe tllare is no 

break in the deposition ot t.ta upper Nama in this 81-ea, and 

aa the congl~eratea and grits of the Bezondor.maid-

Hreektend seotox·, :f'orm.erly taken aa typical ot~ the uncontorm• 

able base o't the "Ibiqua.s seriesn, are nuw considered as 

the nomal second. a.ronaoeous phase of the .3ohwarzkalk. of 

this ftl"ea, the term "Ibiquas seriasu is abandonad~ 

Brink questioned the intrus1 va nature ot· the gran1 to 

contact on Moedverloor and Droog& !;.raal since he considered 

that all the granite of the van Hbynsdor,p ragion is ot the 

same age, that is his "Iiiam.aqualand Gruni te" • He was, 

however, unaware or t;he pre-granite Hilda series on 
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An abbreviated table of the sediments in the van 

Hhynadorp area, basod on the :present survey, is given bolO\·r. 

The classi.f'ication given by Hall in 1929 is added for 

cCl!n,Parison. 

~resent survez 

NAMA {Sohvmrzkalk series 
~'YSTEM Nuwerus serieS' · 

Basal Limestone dartes 

C..'U.UKP 
SYSf.J:ill,! 

lUUUd 
~:r'ldrr.;i.:B 

( uncontozmi ty) 

Kaigas dories 

(unconformity} 

1-'ink Gneiss 

Hilda .:>aries 

(unconformity) 

Kaaien deries 

Hall J 1,92,9 l 

{

Ibiquaa and Malmesbury 
N1euwerus dOries 
I-Ialmasbury ( Aties croup) 

Two granites 

Schists ot sedimentary 
oriein in the gneisa (Roger

1
a 

1912). 

The author vdshoa to express his sincere thanks to 

the tollovdng centlcmen: 

J!rof. F. Walker, under Whose cuidanoe this investi13ation 

v1as carried out. 

Dr. A. L" d u 'i'oi t, Who oric;inally s~eested the inves tiga­

tion, tor hi a enoouraeemont end extremely helpful suc:~gostio.."ls 

while the work was in progress. 

Drs. :H·.c. '.rruter and John deVilliors for their valuable 

SU:.~:·estions regarding the correlation of the Hilda Series. 

Dr. A.. :.t-oldervaart, .tor helpi'ul discussions concerning 

the genesis of' the .Pink Gneiss. 

:rassrs. 3 • ..t-. van li:ok, ,T. van ~yl and D" Coetzee for 

their very kind hospitality during the author's stay in 

the field. 
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Tilli i!'Oit,IN~I OHJ 
I 1 I 1 1 U 

AND THE • GEOLOGICAL 
r t r 

The follo~dne table includes tho ceolo0ical fo~ations 

present in the area, together with the main rock types 

represented in them. i:.Jo rooks of the Sch't.'Tarzknllt series 

were napped in the area, but this series is included tor 

the aalm ot oorn.pletenoas. 

N.l\1-lA 
&:i'YU~'Ji2,1 

Tertiary to 
Hooent doposi ts 

Sohv~alk dories 

( nuwerua area} 

Basal Limestone 
.Jaries 

.i:~aigaa Series 

Pink Gneiss 

Aeolian sands, 
River gravels1 
Gypsum and oru.orete, 
Calcareous oonglomorates, 
Lrud conglomerates, 
Silo rete 

Dolerite 

Upper shale. 

,luartzi tes, telapathic 
sandstones, r~its and 
conglomerates. 

Lo\ver shale v!i th a 
limestone phase noar 
ita base. 

Purple and blue quartzites 
w1 th aasooiatod mnuvo fUl.d 
pink phylli tas. 

Lo\~r quartzites with 
a.l tern a tins arkoseo 
shales and falsuathio 
grits. ... · 

{

!Jala blue to blue-black 
limestones \lith several 
dolomite horizons • 

{
Grey telepathic quartzite, 
Tillite. 

{

Granitiaed arkoses, 
quartzi tea etc. ot the 
1Qleis system and poss­
ibly the Hilda series. 
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dYdTI~.~ 

LJ{E!I;:) 
dYiJTB."J 

Hilda dories 

Kaaien cierios 
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;;letamorphosed phylli tea, 
arkoses, felspathio 
sandstones, quartzites 
and conglomerates \ilth 
a dolomite horizon. 

{ 

Meta..~orphoaed quartzi tea, 
schists and ampbibol1teo 
1n the Pink Gneisa. 

Tho oldest roolm found in the area are those of tlle 

'rhona rooks occur as isolated masses, 

VB.r'!Jinc creatly 111 size, distributed in the l-'inl: Gneiss. 

There is strollt: evidence that tho i ink Gneiss represents 

extensive granitisation of the tlleis clystam. No form-

ations of pre-1Jleis age, fran which the latter were dorivad, 

have been recognised 1n the region. If such rocks were 

oriuinally I) resent, they have no doubt be on grani tiaad and 

aro now represented by portions of the J!i.nl-c Gneiss. 

'i.1110 iJlois Syatem appears to have boen strongly 

aetanlO!"",t>hosed on a regional scale prior to the formation of 

tho .t'ink Gnei~Js. This view is supportod by the tact that 

llll tho : . .heis rooks obaorvod havo attained a much higher 

crado o:f' raotanorphism than the rool:..s of the Hilda aeries 

near tho contacts between tho latter and the .:?inl-r Gneiss. 

'l'ho regional metamorphisn of the lilieis Jystam r.rllSt tl1erofore 

bo of :pre-Hilda S(;e. 

'i'he Hilda .Jeries occurs in the area surveyed as a 

south-east trendiD(~ horst faulted against the Pink GnoioG 

on tho north-west oide on tho farrl ~~Ioed.verloor, and also 

along tho Olifa:nts River bet\·:oen Vredendal and V'lemuisklip. 

It is essentially an argillaceous and arkopic formation 

rli th a dolc.».U te and an arenaceous phase near the top. 

r.rhia series of pre~~ink Gneiss age and is out by a peg-

na.tite fran. the latter on the farm. :,ioedverloor. '1.'1\a 

ncic;hbourinc; Pink Gneiss has induced the formation of 

thermal r:1etanorphio minerals in oortllin schists and the 
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dolom.l te ot th'a Hl.lda SeX"i$! ... 

The Pln:k Gneiss occurs ·tn the ncrth~steX1l, portion. o~ 

tha area. Its eastern oonta~t !s a tnultea one,. o.ntl sand 

ooneQids outo ... ops betwee"U the Pink Gn~isa of the .l1oedverloo~ 

· Ml.la ant\· the BM~ IJ.meaton~s ot the Natlla ayat~ at 

Vle:rmulskli:p ~· Tbis Pink ·Cne18s 141 oon.·t:Lnuous wt th ·a!mi1ar 

:rock! ~f tha Nuwa~ area, l\tld is tJt ibe same epJ}roxiJnnte 

tb4t · 1 t oor:roepontl.a to the Fink Gneiss of tho ~amas arae* 

a.tJ4. that it r~)rerJents f«t~u.tvo gr$Ui ttsation of tbG Khois 

system., 
A tt11tte1 $UOOOedei by _-._a' ~1 :f$1spatb1o qum:tz!'hs, 

re$tS ·t-Atb a aedlm®1t~ contact on tb.e Pitlk cnots·s on 

uo~verlot>r. Zts oon;taot wt·th the atltla series ts a taUltoo 

ott()ill s1noe it 1s t>f ~o&t--Plnk Gnsiss ag~., end .probablY' 
' pra•Name.,. $-t bas been oorrele.,att 'fery tontati'tf~1y with tbe 

basal '!'!lUte, tit the ltatg- Sortea recQrded by ootmae ®.d 

·do V1U1.$~S. ( 2/l p.~2&7) b th~ Rtehterwveld. 

The Nant~ System. ,!s ~t1PJ:eoonts4 .tn the Qt'ea by the Bastll 

Lim.E)stot;;~$ and thEJ lfu.t'.teWS Series.; no rocks 9t the sohtvarztalk 

snrles v:tere map;p~ in tho IU"ell~ The :B~al Lim.oetonaa are a 

loetn ph~ ot th~ ~ama svatem tb~t were ~pparentlr deposltau 

iJl a mttrlnu troUgh to the aouth -of tho Nm'/Orua: arQQ .• 
.. -. ... 

One dolar:tte $.lll was mappatt 1n roo~tS of thG bna:al 

NUworua sa~t~G at Gemsbol,zbe~~. This dOlor! te la oottelatea 

\11 tb tho Ktl;t"roo doler1 tes. 

Tert1fU':V deposlts .Q& repreeent~4 by a~loratas. ·& eel• 

(Hlreotl$ eongl.om~:t".a:~e po$td.blY o'l marino oriGtn.t .ttllld -con .. 

glomerate~, ~1ve:r grav$ls,. gr,pS,tlUl, ·<>alaret& ~(t lnnd blown 

s~da,* 

TwO· naa.tn per!o<la ot f$1Utins ~e l?GeognJ.aed. The older 

period is rop~esented by- north.-soutb trending tension faults 

t71th a .dQllft'J.thrcn-"1 on the ea.at sida1 ond. obaraotor1eed by 

()Xtens!vs vein•qUGl:tz tilling,. The younger .s~t ot taul:ts 

-



tfend in 41 north-.west :aou.th•f;laet dlr.sotton 1n gene~~l. 

These taul te ,t:ut@ f:tequentl.v m~kad by bre.~Clll$ eau1ented 

tdth .limonite,~ 

Both .setu ot ta\t1t$ ·~~ ot post~Na:tntl ~~ ·anti tb~ra 1tl 

~d$'J.OC· thQt they~ ot pre~~pe ~&~ 



:tn the area au,rveted '!#hero oeq~e a gmup ot Jr()lgionally 

mett.tmpJ1Phosea.· ~ooka 1nt1mt\talY associated witt! th~ Pink 

Gl1eiGfh· 'the great..,et 4evelopm$Ut Of th~se rooks iB G<ten 

o.s Q :toughly east.~at tvon4:lns b~lt,t 4'bout tour mil~a .lons 
br one tdle ~iide, on the f~ l?otklet tn the e~trome north­

•atetn G()otton. ~his belt ia buil;t up· qt btgb.ly shearQti 

Ol'ld contorted G0r$.o1 tlo quartzites ,~11th some minor phtlsGe 

ot mtoa eebisiis, tbo numerou po.tehea at mwb1boUtos .attd 

gr~nttlttGS in tb.0 ned.ghboutlng gnetes eft> ·OOtrelatoo With 

the :PDtkl.at r~ea Which fU!'$ oss.!snoa to tb~ ltaaten Series at 

tb~, Kb~1s System. irho POtk1o1 qUart~! te$ and th$ amphi• 

bOltMs oonat1 tuto tbeteto~ ·too l110St southerly lmorm 4<W• 

~lopm&nt ot th~ £h$1a SSJ'GtGln~ 

"fb~s~ rocks wa:e not in<taatigatea tn d~tn11 because the. 

mu.ob morQ ~tansivf)· &evel<Qpm.en;t ot tbiS' tl!ld other phases of 

th~ KhGia $ystflln 'i.n tbe td.·tta~ontaln-Nuwerus t.1r0a has .been 

·exttauat1vely trefite4 by ,_tnk ( 4 lh•15 ot saq., ) • 

Xn the van Qhp.:Sd;OJ.'.P D1viuion the Rb.ois rocks ba'Va 

%"aaobed a 1n.ueh bisb'$r e·tatc:t ·ttt matamorph1$n than the Ittlda 

so~.1os has att!Unad t and. mua.t tberat:ore b,av(!l; sutt~ed :meta• 

moJ>Pb1Gn). on e :rogton¥4 aoalo pr·tor to the deposition of the 

·fJGdimenta of the Btl.d~ ssrtes and th~ t:olm$t1on ot the l?.ink 

Gneiss,, l:n tld.$ connectton it is interesting to note 

Brink •a cono.lui:Jiona ;regardinG the metamor,ph1o roeka around 

Dltte~fontetn raS.l\my station ( 4 p.Sl), n:rbere is appatontly 

no t:alation bo'tW;eon the grMe of motam<>rpb1sm e:ttain~d 1n a 

rook and ita d!~tsnee :tro.'ll the sranlte contact1 a foot ·\"iJhlOh 

suggests '\bat the sr.an1 te was not respontd.bl.~ fo'r the mct11• 

lnOl'7)h!Snl'" ·• 

'rb~ oxtene!v.e gran:tt1aat1on ot· tba Kh.aln system, t1hi<Ch 

resUlted :tn the . tonno.t1on ot thE) Pink Gnt;d,.ae, ts disousa$d on 

pa~ a4,. The qunrtzi tea on P:otkled~ and the am:phiboll toa a:nd 
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#an'UlJ.t~s 1n the ~U.~UTtdlng sne~$$ ap:p&ar .to repreat:mt 

Qe1S fOCkt;l thflt aurvivf:4 srantt!SA~ion; \'mile the onstntaJ. 
, tc1:1natton$ ot u~aie t~Ol1{Post tton ere no1v "ptes•n~ by- the 

P.l.nt Qne~a$ .• 

Tbe nume~our.J hom,blantl~anul.J. tes and ~il,'bolttoa 

ooew;a ae 1;soa.at~l lenses 4.l~;Jt:r5/t:n~:ted at r!!!!ndom in th~ ~R01ss * 

fJ!h.~r .sbUtf ~ VfJ'C'1 tr.~quent tendanoy to 11~ :r>Btallel to tho 

fol1E\t1on of,' _the. ,~nclos.tttg BQeJ.ss and tll.ls teatu.l'e ~oata 

that tb.ey !al' in th~ 'bedding ot the ol:*1g1nal . sedtmanta~ 

'Rb$ aarno a~acterlf;ltiC ~· al.so Obf:JO"G(l in the Sout River -- .. , , - I . ' . - .. 

rm~, aoso:rt~ beloW, \Vhe:t'e $tnl!ler amphtboltt.eo Ch'lew 

p~taU~~ to· the tollation ot ·t'tl~· int!matelY tansootat$6. 

{it'J.e!;t:Js~s.~ sohi~to aud gra,null:te~ ot KbOS.a ago~ ~ these, 

tlelit :r~latioM th~ltetoro • lt appoara that th~ amphtboUtes 

nprasent or!sbal ltt~etltate and bM.lo lsneous rooks,• 

J><>$~;~bly laVa tlow4'31 Qflsoelatefi 'With tho i'.l'Js!B a~4tments~ 

In all ;pt-ob$b!U ty tha ~hi:bolSks htMI a.ttAin$0. thet:r 

pra.sant da~ae ot me~orph1sm pr1Q~ to the period ot {p'art .. 

1ti$&tlon l'$SPQne1ble for tha tomatlon ot the Ptnk Gno~se ~ 

Br:!Jlk bas .rOOO:rded, severn .t)C<J~anceG Of hombl.on(le~ 

~&nUl! ~e 4A the northern vea,. oaa. oo:nQlUdes, 41 • IJ! '*. that 

thE:sa s:tanulit,<:)$ a:ra tho ou.to.om.t ot. rec~ystall1~at1on ot 

o~1s!nal.lv banded rockS~: Which, tt they had been saalmenta, 

must b.ave be$1 ~of ?~ry $bnorta01 ocnst1 tution ao as fA> have 

Yielded tbe obaene4 mtnertU.srt j 

~he typt.cal t'oekS Of the Potkle1 ~a Gre . serie1 tic 

quart~itsa find. qua:rtz"'"ser!c.lt~ sobt~t$1 all highlY' sheared 

an,tt showt.ns emall•scal.G contort:tona~ Pb:otot;PapbGJ N01h 1 

t!tn<l 2 ill'Wltrat~ two t"()C~ trom. Potkle.t, 

Mlorop!lotogr~h. NG,.3~ anotl$ th& to!ltu.t"e typic~ ot th~ 

amphtbol!tee • The speeim.el\ pbot~aphed was collooted nanr 

tho IE¢llihouse on Elands.tantoin about lO 111\.les north•west 

ot Potklel. 
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Dur!ttg a visit .to the ·S()Ut River ~a (.to the .,outh• 

\feet ot Blttenonte5.n end .:not tb$ F.ners Vlr$te sout R!'tf"()r) 

the sutht)J.t· ~Ia$ .s.bl$ to "~.ne the rocks tllat flW(l~ on 

Sht;()t 1;9 1 Nt~·~~mwt ~ :tuJ. tt.Malmeab't11'."1 sart~a" • Wh&r$. are 

prO$Gnt in tUs g;ronp ~~ rQclW, m:tea fJOhtsts, g~et eob1sta,: 

~M.bolt·tea .fX!ld ·~.rai~s, . . atmta ot the 1att .. eWl~ to ·, 

thQse £its~ Qll. fotklet, All tbea$ rooxw, together wtth m.s 

assoetate4 p2.nlt M4 ~'1 snet$Ses, ~t strongt;- tQl!atad 

•tt ean b~ eo~lated wtth th$ ~~s l!'ooka 4escrlbad b;v 

Brink ·~ the ·:r;ruwel"USM!'"B1 tt~Qnta1n nr$U,. Good ~~os~es 

$()rOs$ the; toll$tloa a:'e av~labl.~ Alon$ tb.e ·banks ot the 

·. n~;d.n ~f:'AP and acut ~JJ:tre~a, ana. this .~.n shoulA .xtrova ot 
.. ' .. 

v~uo in · _, tuture b1vest1Gatton t!i tho Elio1s atstsm 1n 

southS= t~amaq~a., •. 



.ri'HJh, !iiLDA. s.E.Rlf& t• ,_ ... I ,. 1 ' 1 .... I . -. 

In the ar·sa ~nu.~,t$1ed tho~o oco'llrS a l:WO\W ot ae.d& .... 

mGnta:t.7 :t'OC"k~ younger than tha Kheis System but older tnnn 

the Fink -Gne~~ss~ Pb1111t1e and a'tlkOaitl roqH; .. ty.r;HJa l)J'e• 

d.Oidnlllte., but a p~::rs.ietent do1¢mitic marbl$·; quartzites 
; '· '• 

t\ll.d conglomerates mt?.ko tMi~ appe-arance .near ·th.e top ot the 

. ~.. ·several aenlstoae ph~a:a OEU:'eyi:q 1<Wt~grada m~~­

marphic ntl.nerals ·t~:r!) obtJGrvad, .ana these ~ppaa.:t't to. intU.e• 

~te a zona ot ther.mel. llet.arnoltphl-. associated With t:ne 
;p~t. ·.-l Cl ales · u1t . n ... .• 

MQlmetJ~Y S()t>!ea bY aoger$ ~d appeal'S .us SUCh ·Oll Sheet 

.111:11 Nie.Ut1~t1 but it 1$ :~ow eo~olated with.. tho ri1lda 
'' 

seri¢t~ of the G:artep system d,e.sori,bect ~m. the f'J.ontersveld 

area by sOhnge ~nd dl$ V~i11etz (2'1 ·p.,.264). . ' . 

Th$ iltlda SenQ<s foms. t~a X!I!ddl., tnem'ber of an e~ten~ 

td.ve torm.Qt!on now eall~d the ·Gf!'t'1$p Syat~, which oocure, 

in tho ~ioht'el.'S\tfJ!d .&l'Jll the SOttthe.m Spet-rgeb1et Of South• 

west Afr1¢a,t~ The:re are grounds for C®$!d.ar1~ that ·the 

Gariep syn·&<;m corr~spond~ to the Dmnara s:rs~"ll of sou;tb~ 

west At'ri<Hl\t' but the authot-s ·ot the R1cb.terstta1.d paper nave 

dco:ldQd to int:r:>Q.duee tt local nnmo on aooouttt of the lt.trga 

a:coa of unmapped. and ~eolog:ioel.ly almoat u.nlato\m (l,ountcy 

between the tvro type ~t-eas. 

Thora 1s, unto:otunntely at tba pmacn.t ttm.e, onlr a 
v:ery briet d~ec:r1pt1Q'll o-r the Hilda serl!()s t.t-O!ll the ty-pe 

®ea, but the e:utbor Via$ !nto:c;:ned by ~ ~· de Villi ora that 

th& abriea wh1eh QOetWa gn the te.rm r:loed"V&rloor appelU"s to 

oo:t>ros:Pond more o.looellt to the lU.l<ie. series. tb£4"'1 to a.n,­
otllor formatlon tn th& P..iohtermreld.. Tho follot.ving is 

't.he ue::~eri1't1on 81 vt~n by sohn-gP and d$ 1filliers ot ·the 

Hilda SC1"'1es (37 p~265) • 11Fol.low!nt> oontomnbly on the 

Black Billa ae:r!~a in both aroas (Hllda Trigonmn~'trical 

::,~~aeon and north ot t-he Au:rus waterllolo . to the soiltn of 



Geinaggaa in south•Woat Af~iria) 1~. tl\G Blltta S~ies" eom ... 

;poo<WI ot arkose, soh.tst and ma.rb~o« '#· 

~he ro:t.lowtng deacr1pt1on, gtv$'1 by du. Tott, .ot th~ 
. Marbl~ Sfn!'ies ot the Datrtara, SyGtett ··(a . Ji4Sl .l.s siv• for 

COll\Par1aon W1 t~ t,he ~ok$ Qt: the VM Rh1:11Sdorp ~egiolh 

If tM GQrj.~ Sratem OOt'"$POn.dS to tho D~a $Yatem;, the 

Hilda sar1~s rap~e!lts thtl> M~bl$ Se,)!les-.. 

~tlfho sttoccecUns Mable· se,..tt.la 1s baa~ developed in 

th~ lfRtbtb ani om~ d.!.tit:tietSJ vlhtttre 1t bu114a .hieD. 

.range$,.. bt~ns ltlade ·~ P\rtd~tmtly of cmtaUina lble• 

t:J.tonot.t tU'ld d.ol-o:m.t ten w1 tb tntei"Ca1a~1ona: ot PlW-111 t$S • 

blott;~-ac:hl~WJ $l4 -h!bol!~ that s~etch resu:t.ar-ly 

.ttn: .mile$. 

'''l:he marb1tt$· .~ ot .,artoua ·Colours, Wi\t te, grey, 

.1fl1.law ·mt<l blfinkt ••••• Wh~e alterea. by the;· ~rMt·tc:• th& 

m~bles bf300inG eoarsely o~atal.Una (lale .. aillea.te roOkS 1n 

Wbtch tl10 to:llQVdna mtn.~Ellil may be dweloped • t.rGmolite; 

hornblende,. \1011~toni tG, ~oapoli te, d1®a1d$:; Qh<m<l:r~i te, 

grapll!ta,, atolf 1J:'h$ lblestones rna, pa.$s :latarallY into 

~a.n"'!tt'·t· JShh;! sts• ~\:)""'. ~UU4 ·, c .. ~ A. . . . • 

Slla.()a th$ ~cotol"Ql&tl()ll of sedb~ntal."'Y rooks Qn 11th .... 

(>l<tglroal gt-ounds: trom ~uoh ·wtdely separat~t\ areas 1~ an 

~t~el.J unaata .Pt®Gd\U"~* the above 4e~cr1pt,1ona -~ 

g!v-on tor ,Qom.,p!U'attv$ purposes only, at;A tltc author teals 

t.l1at the age relat1onah~ps dlaeuasou bGlOlf nre of more 

valuo in the ·tett.tt\t.lv~ corr&latJ.on of the rootm ot the 

Vat'lo ~stlorp ~eg1on vfl. th tho$,e of the Hilde. sortos of the 

Rtohtera:vol:d• 

~e oldest roek$ mapp$6 1n the ~ebtorsvcl4 ax-ea 

belt:m8 to the ,=,,e Gcl'1aa Of the ltll'GlS Systsm. Foll.OW'.tn8 

a porto(! Qf tba., durtn.s Wl:d·eh the Kllo.ts rookS vm~ foldeA 

and :e~Qde4 1 tha ,s.edtmenta.tton o:t tbe Gar1tp systt!ml ooti.lm.enoed, 

~ this in turn \7M auoce~tl~ by ,:fln orogenic periOd. 

Tb.e 1n~rue1on ·of the Grey Gneiss 'W'l:l.S probablu l~gEJly 
- -- . - >-



contomporaneoua w1 th the latter part of this orogeny 1 and 

uidosproad Gra.n.itisation ot the older rooks took place. 

r.rhe c;eoloc;ical history ot tho R1ohteraveld as deaoribod 

above, tinds a close parallel in the southern part of van 

I::il.j7tl.adorp. Tho llli.aia ;Jyste!!l is represanted by the hiGhlY 

raetanorphosed rocks ot tho Nuwerus-Bittartontel.n area. and 

on tho farm Potkle1 in the present area a grou;o of strongly' 

sheared aaricitie quart~itea and mioa sohista have been 

correlated with tho Kaaien series. The rooks assigned to 

the Hilda Gei•ies Vlel'"e depos! ted after the Kha1s rooks had 

sutrerad motamorpbiam on a regional scala. Than followed 

t11o formation or the Pillk Gneiss by the e::ttensi vo gra11i tis­

at-ion of the older roch:s, particularly those of the .Khais 

1~ero is evidence that the Pin!c Gneiss belonca 

to the same general period of' igneous activity ns the Gray 

Gneios, be inc possi 'bly a marginal l)hase of ·tr.a latter. 

Intrusion of Grey Gnoisa 
llOOOI~anied by ["~ani tis­
ation of tlle oldor rocks. 

oroc;enio perioli. 

De;posi tion of the Gariep 
dyt.JtOl:'l• 

1'old1ng ot the l·Jleis 
clystem. 

Doposi tion of tho :t\heia 
GY3tem.. 

l''orm.ation o1' the .L)ink Gnioss 
by extensive sranitisation 
of the i\hois and poasi bly 
part o:r the Hilda. series. 

:eossiblo foldine of the 
. Hilda cleries • 

Deposition of the Hilda 
Se!•ios. 

Hegional netamorphism of 
the Rheis Bystem. 

Depo31tion of tho Kheis 
dys teru • 

Tho above table shm1a that in both areas thoro \~S 

on.ly 0110 phase of sedimontation be"tt·ween t!le hheis and tho 

intl"usion of the Grey and Pink Gneiss. 

The author feels that on the above grotmd~ there is 

ouf~ioiant juatifieation in correlating tentatively tho 

:._}ost-Khaia, pre-Pink Gneiss sediments of the van Hh.ynsdorp 
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region \vlth the attriGP srstw~., ~e author te~ls turther 
I 

that $Uch a tentat1ve co:rr.,lat~on ts to be pretGrr$4 to 

tlla tnt~du~t1()n .r;;f .a ll$VI 1cea1 n~ at t~tw p~s~nt t~E) 

t~lf.t 1}he pr~~ttp~ tQl'lt!Gt~ons ot the so\tth~itlatt:lm p~ ot 

th~ Ut11on ~· un4~go~ int$nstve stUd¥ ana, raolaaatttoatioft~ 

· ~lle H!l:t\·a ·~te$ tn tb.e ·~t)a aurve1ed has ~ Utaoted 

· by- ae-v~~ phaaet (Jt :1:ath~ a~~ ~Gl'tb.taOVaman~ ,, .antt the 

~auJ.:tQ!lt taU.Ltlns tht.W p:.weV>ante :a ·O()J.tlPl.i!te desar!ption et 

the sut!oesa:ton Mil at th~ · th:lckness ·Of tbe various compo~ent .. 
~ok'a. btenstve .s~~uote:t. &lso Maa to the d!f'tio:ulti(;)B 

or conolettng tl\e · outc~pa tlWoue;ho~t th& ~a. lT~t certain 

ho~1~1 •. QU.oh a$ tbe dolozrd.·tl.c marble~ have aidoo !n the 

~o~lattcm. ot ·the:f'QOka or the At!a.~ ~. Vrea~ndel $;rea 

with tboa~ Qt'H,u:tlns on the t~ Jloed.V$~loor* 

.Rooke f!t the IU.l.da s•r:t.es ~co;1st1tut. ta hOl*St ion the 

tGr:m ·wmti1~l11oor.1 ,tatll.ted ·on tba, north~as·t ed south .. ~st 

Qgn!.t4<?t the nu~ve:tus. sar1es1 Md. · bount1e4 !n part on thf) 
> 

1\0l:'tb.•west .s$dtal bY' the. J?otkla!~ooetverl,oor teUlt. 1!he 

sout~aetew portim1 ot thts hol)'St is mainly aantt-aovered 

but it ~pe~~s a.long ·the ltol R1v&r to the .south of the 

ZOtlttonte:!n ~ris<mOl'J.l.()trtcal 'beaooxh 

The majority- ot the rookS on l!Qod.Y&l"l.Oo~ ~e deeply 

t10athered; and trash seet1ons can Qnly be obtainea in some 

-of thQ $t~am bt1tl$• !fha nonh~$Stex-.n portion. of the 

horst is exte:nsiv~ily ve1n$d wltb .qua.rta,. m~st f:l'f Wbieh 
I 

appears to bo rsla:ti~ ·'t1'» ta.ul ttn~h· fhia area 1a tUus• 
tre.~ by l?hQtogra;pll. No. ,4,. 

x Sll9Vtn. on Map tfOt2 by a ca_pital. D euper!mposed on the 
orange eol-our •. · 
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schist. Prospecting operations vdth a diamond drill 

revealed a tl1iclmess of · ovor 80 feet of :marble at Ho .3 

quarry, thou; ,:h it is doubtful if thin ra11resonts the true 

oricinal. thicr:ness since the marble is lmovm to have been 

faulted off at this locality. A description of a typical 

core obtained durin{~ proapactinc operations at these marble 

quarries is given below. 

~re-holo co~ .~ Hilda dolgg! te at ,H,e;maq¥lAAd l4arbJ.e 

C~!lll quarries, LtQ!!<J,verJ.oRr• 

o-10 feet 

10-20 teet 

20•30 f'eet 

30-40 teet 

50-6Q feet 

60-70 foot 

7Q-80 tget 

ao-90 foot 

Core d~sc£!Ptioq. 

2 teet pale blue marble vdth mica. 
6 f'eot of white. l toot of white 
with blebs of quartz 2;" across. 
l foot mottled blue-white. 

l foot of streaky blue with pink 
na.tches. 5 feet mottled blue­
\Vhi tG with mica. 4 feet cream, 

1 toot of crear1 \"d th thin bonds of 
quartzite. 3 f'eot mottled blua­
white. 3 feet near vrhi te. 2 toot 
\7hi te with mica. 1 foot streaky 
blue. 

2 f'eet of streaky blue ~dth mica. 
bands. 1 foot pale blue. 
7 feet of white with small blebs 
of quartz. 

1 foot w'hi te with groon streak. 
1 foot whi ta with mica. l :root 
mixed marble-schist (breccia in­
dioatine zone of movement). 
2 feet blue-cream. 5 feet 
nioaceous blue. 

G foot nicaoeoua blue. 2 feet 
nottlad blue-crem1 vdth pink tinea. 
1 foot biotite schist. 1 foot 
blue-craan. 

7 foot bluo-ore&"!l, 3 foot pale 
blue vii th pink tinea. 

3 feet bluo-creatl. 3 foot blue­
cream vdth blebs of quartz. 
4 feet 1nicacaoua blue-oroam. 

10 feet creara with mioa. Coarse­
grained quartz! te at 90 i'oet. 



This core shows that the biotite schist occurs 

interbedded with the base of the m.arble, while other cores 

nhowed that the schist bands increase 1n thickness snd 

number \'11th depth, until they become dor.rl.nant. t.rhe 

quartzite at the bottom. or the core described above v1as 

encou."lterod in several other holes and 1s approximately 

4 feet ·thiclc. L'ieoos of a \'lhi te, 1'1 brous mineral ·were 

observed in one core and a search of the surtace outcrops 

revealed small patches of tramolite in tho marble in No.~ 

quarry. 

In the tollowing table three analyses are given of 

the dolomite at the narbla quarries. No.l quarry is 

near the base of the dolomite, No.2 nearer the middle 

and :. io. 3 noar the tor>. 

.,; ' I I I '· " • ill • 

Ho.l :,~uarry uo.a <lUarry No.3 ··~uarry 

Silica ~~ inool. 
silicates ••• o.l5 1.55 2.25 

{l~"o • JU)203 o.oo 0.44 o.'ll 

Co.C03 56.03 54.43 54.73 

LigC03 42.80 43.67 42.03 

99.85 100.09 99.72 

.;inalyst: G. '.1.'. La.rnon t. 

'£he quartz! tes and congloruerates that apyear to lie 

above the marble in tho sucoesnion oap tha ridge behind 

tho quarries. rrhoir exact relntion to tha narblo is 

;:;artly obscured by tho fault vJh.ich rtms paral.lel to the 

ridge and cuts the marble ott on tho south-west side. 

Their appear~~ce at into1~als in the direction of the 

marblo in tho i.Ioedverloor stream apposite the farmhouse, 

::rugt~esto however that they occur about 20 to 30 foot above 

the marble in tho succession. Tho quartzites are coarse-

crained and frequontly have a pitted appearance due to tho 

woathoring out of oric;inaJ. fe1Sii8I" r~aino which are still 
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phV:lUt~a dea:oribed on page ·· 44t- Jln.<l thEi Basal L1me$tone 

Senea~. The contact 11' partlY a tatllte(t one~ on. the 

lett stda ~t thii:) rl.ve:r. just south: ot the a1~e~etef3. near 

the t'l~8dr1.f be&.eon1 ·tll$,Ve ·is' a etnk•hole ln thti 4olomlt~~ 

loo~U.y known ·as swaa.rwaargat. l'ht?. <l~lQml. te ln thts area 

ls undexolaln by phylll tes Which .appeat again t\bo"'• the 

:¢o~ te benoath tbe r.Ju.eooe41ng fe).Spath1o S&n.dst()l).es!J 

The dolom1 to ~t .swa~veergat must be· in tbe nt)lgl\boll!'hood 

ot taO() test tbiclt.. Bet?t$¢1\ Swa~mers~t . att4 the ~e$1WQ1 

ctrttt~nth near· ·the 'fBll\tJtlY br.ldge OVQr t-b.e '.rroa c.ttr.()e rtiv-er, 

$e\1'$t'al. out~l'OPS Of tho ·t~p Of the 4ttl.omlte t1ar~ Qecn iatrct~:· 

the ·thin pbyWtes, te1.spathlc sbttt4tones f:tndi gtita. In 

th~ ll'~tlwa;r cuttlns• a hundred :te.r4a on the V~df;1f!dal .$td$ 

of tb.G Troe T.~e atv<3J?' br.'i·et~o, the tol.1ov11ng sequence t1as 

·4ete~e.4• 

FJ.ne~atnea ~t«;S!;) sratit.ng tn:t() · t~l;~patht~ q:U~tt~1t$ 
oaeQm;posad »h14l;1t$ {.2 f~f)t) 

Dolomite 

The t:elapat:h1o q~a~tz!'tEl htm a ptttet\ QpGttrQnCe and 

1$ vrt.ra- sim:tlar to tl1~ p1;te4 qu.art-~i,es llSsoc:tat$d w.tth 

the oonglom.e~~a · oappt~s the ridge b~htn4 the tn.ttrble · 

quan1$a Q:n ~v$::rlooJt,, The$$ ark<>.S$S .and tE;lepactblo 

qU~~1.t$S Qppae;r asatn ~boVG ·tb$· (lolt;ml.tte .nt;J~ tba. roa4 

b~i4sG over thfl o:u.tants River nee V~denda.l,. 
'l?he dol~te oeoura Qlong tba Ol!tants IU.ver· bet~an 

Vr<:tdendal .and 'lQ.Qver. Q$Sootated with pb;Jllttes,, .felspathlc 

aana.a.tonas end .arl<OS:Oti!, ,e.n,d the •koaea and pl:ey'lli tes $X• 

po.a$tl near the Doom Rtver bl'"idso,. oan1 in all p~()babj.llty, 

be <:U'>l'Telate<l trl. th the IU.14a S(:;~lGEI • 

'Th~re ~vou.ld. ~pear to bo a t®danGy ln the ntlda 

series to booO!Tle more ~naceous &\love tha dolomt te • 

'll\1$r~ e.t:'O SSV'$l*al OCCU%':t'Gl\OOS Of dQlom,l te al.Qng the left 

bank of tbfilt Olitants IU:ttG:- be~en Vred$ndal and. Vl$trlluieklip1 



and 'bbese are .toUOW$d. 1n the seq;ueno& by' grits flt1d 

Sl1eeaa qu~zt tes asaootattA ·w! th ~ay Pblrll,1tes .;· 

stronslY ab.e~atit ooart~Je""sra!ne-d seriotttc qll.~t~tt&$ •. 
'· ~ . -

()Ccur1n; •t::te thtn l.enafla up to ~bout .2 t$et thiolt .es;sOO,iata4 . . . ~ 

t1l tb grev PbtlUtas \f•· ·w~:re. Qbse:rved t\ £Jetrara1 pl~aa 

be~()n v~andal and va.~~sl41P.~t· 'l'ha ·qu~te$ .ne~ 

q,qentlr ean-y tlatten~d »a.b'blets ot ,$1n~uartz ani OC5)llS~ 

tona:t p0gnaatlta 1. and thee., roeke lfttlSembl~· 1ihe t.J~v~d 

tUlS. to o(len,r.tns ·~ MO.t4~:rl.oc~• ~he ~ather ,abne~al; 

~api<l ~w~attcm. ·t-~t <lo·aJ!se~statn$4. Q$n~eoua. t~ckt;t and. j 

T\'.\-.u'll1il•.,.t't "'""".-."" ,t. ..... ;t'""'Al~.S'iloi!!i n, ik..t."i'lll· .. t···i"' 'Y11;;•t'.>a:M .·· . . l!"..., . .a,;.&A~P J;i'~WmG> ···~,&~ 4Uc\!i. V'•·"''4~ ~;.~;. ·~....,_ .. ·. ~ ;uJS~ .• 

~b¢&Q .J"ookt :appe~ ·to :u:., h1Sh1;Jr tn tb~ $tl\l.U~m~e than 
. ~ . . 

the ¢olomtt~• bU~ t~ti utenslve·.santi~:~Ji in th~a •al1ea 

·QbSCUl!G~ th~;l;: :eltati:!)Mhlp to thG .l.t'lt•r~ ~ · 
I 

Tbe pbYll:ttas \Jt Bakl~lpl~as 41tt~ trom any otbar 
' 

tomation in thG ttilda S€1%1.$! (i:.G$.C:t1bed a,o ~~. they are 

$~lor ·in g$n$ra1 appGa"an~e to th(l) Phl'll.1te~ aeon. ln. parts 

ot th~ Knal\s Vlnkt:e, :on 'he van Iib1ntiit1o~u.tmws road 

soutb~QlJt of lrlemit)ldx~JJQ .Qnd thos<) thttt un4arlta t.he 

Sa.$lU. Ltme$ttmes ·$t tl1,e ~bol£be~s poox-t (p .,4s )·. 'fheu 

~ ·al$o .$.tmUtar: to acme· -ot tbe «f!e1mas~yw PbYUitos ot 

th$ wo.stem Pr<WinO$, auQb. as tbose ne~ worroos~rg and 

nt tht;l :t®t ot M!tol'J.aU !S P:esa. '!b,e l.Jnkl.e1,pla&t3 Ph1l11tea 

.$ra strongJ:y o1eave4 $,nt\ veined vd. th uuart~ MO. vary in 

oolout" f2!"0m 4~k (9.¢11':1 ·to 4~k b~nwntsh~r~en.. ll()ta:rr!.ng 

to thSf'j·G p;b7l.ll tfo1S ®4 the $W10i.t1o: qU.~t~ tf)S mentiQ®(t 

~bove, Rog$'r,s VJr<>'tS (;Bl p~l.45) 1 -..rt~ s1m11ar ~1 tty roekS 
. . 

(the Qo~1cd.tlo quartzi~s.) ~rop ou.t along tho ou.tantt$ 

Rtvo~ a\ N~t Dritt. 't.Jhara they qvO'rli~ the v1h1tish orys,... 

ta111no l:tm.est-o:ne or m~ble of Vte4endll11 an4 und~rl.io thQ . ' - . .. . . . 
· sraat bo4Y ot sariottlc .Ph11lttos $etn1 at B(AY~l;yts l?+a.ata 

(~1$lplaas) ·nnd r.ttol.kbo·om. where thG m~blo. OQttea ~n Again 

i():t); the lett bank ot·tha r1ver", 

.Arkosaa .-· ql1~t~sar!.Qftl\i S(Jbiat$ and thlnlr•l>edtlad, 
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Snlell'l. sheered g&rnttts war obS-«W'f:Gd tn a pl.atw lUlnd• 

atone just belOV.l th0 lJJnesto.ne q;u.arries at Bol: 

two an l!ol R1 •or a.n4 V'leJ.'m\l!S.k11p e;lttensi'V'.G a end• 

oover intowones • but seva~U outcrops .of w.e.therod PJ:l.Yl• 

l1tesj arkost;a and qllf:t.l1;z-serie1tt· acbista V$!1'. obserrec. 

The presence ot · .·ome a:r.nao:eoUG. phaSes near t.h.e moutb ot 
the Hol Rin~ sugges1)$ tht.t t he r-ooks 1n th1S violni ty 

ocH~ur above th• dolomi.t b. thO Hilda ser1Qa. 

It is: posaiblo t.bot o rt !n ot tha rookS 4eserl,ba4 

oove, such as· those at Bakie~plaas and G«nsbOkbe.rg, do 

not be1ona to tbe !Ul4a .senea. Since however thy cover· 

ve~y .sm.tll ·orttona · ot the artta su:rve1f;\41. tb.ey bll"'G bQo.n 

1nel.u4od ln the HS.ld Sor1e:Q'1 lnd th&lr Ueourat.e correlation 

vliU have to .aw ... t an .1nvaat 1gat1on ot t:neir rolat1onah1ps 

in tbo SGUthern :era Vlakto. e.roa. 

D~ JZss§l!b);S. QCCu.n.:t'i:\01'\ _q, .po§.t-.t\Qe1s, »8~ 1pJ5 

GJ!Wtt aea&~mix&ajat i~!m ;e&rt ,·g! ~ :ve 

flbXAAd2U. MW&M• 

ln. the vieW t .Y' of the ooom:.lreno fJ ot Khe:ls rocks in 

the . - in Goer~p and $OUt RS,vera mentioned on page 21, tha 
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autnor qbaoned some a1 .. l<rosoe and phylll to a VIJ'* s!mila:r to 
. \ .. . . 

those ooauring in the Btlda series on ~dvPrloor~ '.rhnso 
\ I \ 

. . . I \ \ ,. 

phYllite$ and arkOaa~ ha:va Jio~. ~,a~~a!.nod :tb~ high grade o:r 

.mo~hism soan 1n th$ nelghb~tnt; Kba1s roeka •· and 1 t 
' I >t· '. . ·. 

$.s possibl~ ·tuat they a-<ap!.*es~nt 1an\outll~r:t f;J:f th$ RlldC 
' ~ '~ .. ( ... ' 

St.U!ies wbioh .may hava 1e4 Ro~a to ~ap al\~: .. tho rockS of 

tbie a-cea . QS ffJ!al.tileSbU:tT flf.'Jrl~~~' on! $~~et 19 ,· ··tliewJtJrust • 

. .In th$ ~u.thoir • a ()plal.on p~ ot t~ Knt.tra ·Vlakta is 
' ,. l I >. '\ ,, I \ ~· . 

underlain. by sediments 'Which~ o:e pr$""7~~a ago and may 
I ' . 

therefore co!'t-~£Jpon.4 to the H!*a aer1~f!i l:atipp,ed tn the . ' ' ~'. ~ 

PX"G$Gnt ·~ea, ~he G:rkOses, 'f~Ch ooetir aust\.~'b.ove the 
' ' \ 

~oM-bridge QV'er the aottt B;l:ve.r ion the van Rhrna~o'q• 

N'tNJerus ro$41 .t;m.d td:rldl~ rook$ '6n .Douse.,.:th~w.Glim my bo 
I· \ 

.quo~ .as Sl:amplefil• Ths ;phyllites ®-d scb~~ts b~E)atb the 

outl1ors of Nuwf)~s q.~tzites to tho scuth•eoot of 

!f'lnml#kbe~g have el.~Mf boon men:tionad. 

I . 

Bl:>cE)ektand-Gu.aap soc·tor ( 4 p,.'9l) 'tzb.ioh appear to .hS.V0 'been 

:netomo.:r»hose4 to .a. leaaer o;~Ctent th:an the tt,Ploa.t lthols 

rookS in tha area. surveyed b;r n.tm., The rooka of the 

fihlvJerus ~a V'tbieb h«Ve at~1ned th1s lov~r grad-e of meta .. 

:ntorph!sm. tnel:ud.n shafU'ed quf.U;tzitea ~4. a:rkosost shS:l.Y 
,.. ·l .. 

ltm>l't~ , ~ l.bnl.>i!ltonll :n~ ot Gu~Ji!~P t)lat "shows some a1gno 

of 're>ersr.s'bhJ.J.sation but .no r~aution bit.ttW6&n tha qUUt~, 
falsp~ Wtd. caleltew, 

•.r:nese oneu:rrencGa are ot intorost a!noe they e.ppaar to 

tndteate ll wider distribution :of t.bo ·Ft!llila Sa:z:-1a$ 'theut has 

boen dcmon.at~.nted by the praSiont survey . of the $OttthGrn 

po~tion otl' the van RliY'fiUdorp D!. V"itd.on. 



' 
A. til:U.t~, suecsad.ed by a quartzite• ~ccurs on the tam 

MOedvarloor. Thea~ roOk$· rea·t with. a sedimentary- contaet 

o-n the Pink Gu&tss, and all -the otner. contacts againr.;t the 

~ualgh'bo\U"ins B114:t:t Se~taa ar$ · tau..l.tatl onoo. From thea$ .field 

· . lt$lattons thQrefo~o_, all. that. oan be aaitl regarding the ago 

ot thQ till£te- !$ tb.at tt 1$ younger than the Pink Gne1E!ls. 

Tha tiU1 te and QJ~artztte are. corralatod • very tentativGly, 

with the tdiltte raeorded .at ·ths base of the Ka1gas seraaa 
~ --•. . . ·~: r 

in the R1ctttarsvf1ld t>:r Sol!mge f:llad de V111ie:vat27 pl$2$?} • . 
The tontatt ve -oorr$l.a.tion. 1s based on the . fo.llowing 

considerations • Th\9 m()St recent ;pUblished work on the 

numerous" tiilitee ·that occur in tho p,..e ... 'O~b:t-'1an roekS o:f 

south Atriea. is t:ne.t of sobngs and daVill.f.-ars on the geology 

ot th$ oomp.loJt Riohto:rsvsl4 J"egion whert:> at least s<,;van 

diat1net tillites h®~ be. en rocoJ:"dGd.. The Moetlvarloor tillite 

is younger than tho Pink Gne!.e.s and must tl:u~rato:re also 'be 

y()unge:t> than_~he t:tl;Li.t~a in thG Kaa.1en Series and. the Blaclt 

Hf.lla e.n« Bolgat Sat~J.es e>t tha Gtariap system.. Tho tour 

tlll.i tos of po.at .... P1nk ·ClnEJt.sa ,ase occur at th~ baa a ot the 

xa.tgas series, in tha .ftu.l'ttees S(ll:t-tes .; in the basal•Nama Nabaa 

series and tn the ~r.vlta SQries. In cor.relat:!ns the ttlli te _ 

at 1~000 verlo-o;r ·vd th -tl:loaa o.t the R1~htarsveld a.rQ\!J., tha Numees 

anti Dwyka. ti.lll tG$ .are r£Jjecte4 for -tbo following ~eaeor.u~ • 

. In the 'tv.pa al1-sa. at llfumeaa. limestone b-anda ~e ii:itimately-

1nter"Qedded·'With ,the, tillite_, but n~:1 .eal:oareous »haESe was 

,seen .1n cas.sot;iat.ton wi$11. the Mo$dve~tloor t.tll1ta. i~ese 

grounds of rejection are :anmi:ttedl:y ratbar 1naeoure, bu1i in 

t:he l1~ht Qf the p.reoont .inc()Ilij;)_lete kn:o\'iledge of these 

:f'ortt~.e:taons over a: wtde traet ot tnterven1ng cGu.nt!'Y• tl\E;):V 

seem pe;rnnissa'ble. 

M -intensive eea:ren ot the Moedvarloor tillite tailed 

to reveal any pebble$• su.ob. as banded jaepers. olltU"acteristio 



of the DW;vka• fha exlatenca of ban.d.ed j.a:sper in th~ neat"est 

1tttovm out¢~opa of Dtvyka t1ll1 to is provf.Kl 'by 1 t$ frequent 

oceurx-en.ce in the t•1ver ~avels of the van Rhyns«o:r.P region.,. 

· hafl.ng be~ trMapol"t~d · tho%'e by the t-ive~ rls1ng t)l1 the 

a$~$l'llm$ltt to the north~aat. Tbe she~ed c·ontt1 t1on o:e tha 

· Mootlvor;Loor tillite al~o seems to a~olude 1 ts oorre1st1~n 

with the. P'tr1,1kl1. 

'l:hare remain the:reto::re for oonstderation the l'Ud.ma till! te 

m-16 the bas-al Ka1gt1G tillite, The Na'bas tillite may be 

e~oluded _on t.he grounds ·tiu:tt no t)thex- tillite has been o""" 

aerv~ J.n the van I1hyonsdorp reston Elasoot·ated wi tb baaQl 

Nama. beds. Th~ Nama beds at Gems'bokberg -v~er$ tollowCJd. ~om 

th.(:l . ®eontormnbl.e contact between tb.e · Ba.$al. Litn.estones and 

sob1st~ and phY'll.ltes -~· balonstra:s . ;poaal blV to the Bild.-a Series; 

into the Nuwe:.m.s se~1~s w1th no sign ot- a ttll1t1c phase. 

Also • althOugh the shear.a<l condition ot tb.e ·moedverl.oor tUl.ite 

nQ¥ 'be related to tlla Q:tensi VG faUlting in 1 t~ itmnt!:rdi.a.te 

nal.gllbouthood, 1 t a.:ppeers to have been atteeted bY :mo.re 

GQve;re eartnmovements than aro known to have 1ntrol:trsd tna 

Nama sediments. ot tbit:J ~og1on. It must ba 1tlent1onad howevf;3r 

that tber~ i-s -~- slmileri ty in a;p-pearenoe between 'the q,u~tzi te 

ove~lr1ng the Moedverloor tillite and a q-uartz! t~ asaoo:,1ate4 

with the· basal Nu.we~B -oonglom.e~at~s at Fl.aminkberg. Thts 

aintl.l«rt tt prompte4 th~ .a1)tb.Or ~ examtne thea~ ·basal conglom• 

Q!'crt~s $.'t Flam.inkbere; tor· stt*iated PEfilblf!a, but none were 

tound in the l$.m1ted s~ction oove:rea;* 
»·esoriptions e;i'V~n bf Rogo~a at beds x.-ast1ns on the §lleiaa 

and e.ss.igned by him. . to the rU.euwerust sa~ies, are worthy ot 

nota. Tbe$1 descriptions 1n-olude the following, "T.he 

Nieu.t11erust b$dS ere highly mtaaeeous to~ a taw feet trma the 

p$iS$ • and. these mioa schists • ,. • l' • ". mtclose tid.n brokan 

banda o:t que.rtziten ~ p,.38). \1 .. , , ji,: on aondavel 'thore f.U;"& 

good. Glf_posurs.a ot much sheared conglomerates, arlt~e~·. ~~. 
-' 



aandstonee ot tb1s outllor ~ The boulders and p$bbles U\e 

ot greater variety than in any ot thQ N"teuweruot beds vat 
doacribea..f though they nr' tath~ ~araeiv soatternd through 

~he hiBblY $eric~ tic ma'br1X:t· OU~ @;l"ih'lito bou.l.der tt~ te(;)t 

lollS,,.~ not1e~ Md Qma1lQ1t Qr.,~s of pe~ttts, quartzite.~ 

Vt:31n•Q;uartz• .t:el.sp~~u.tmtz schists end ~latr r,QO~$ t)t.'ttl~ 

(23. Pi39) ~· ~tert"tng to a tO:nglortt~r.nte on tho. Kato~tAics· 

.Kop aho~~, Rt>g;e;r-$ ~ote ( 23 p • 59) ,.. • •. w the mcloe hfU:.~ b~en 

Y&~y nmeh £J.het'lrr;)d4 ~"be p&bb:l.ef.lf and boUlders ~s not ,elo8ta• 

ty paeke4; they ttQnstst ot snei.ss, QJ..ta:t""t~l·t$:- .quutm $.nd 

sl.n'tt rook$~ •· ~ • , ~4e largest bouldel\" ot gn,tss $es:n., a 

p'()rph;vrt t1c vartoty,. te ~1ght to<*ii long" , 

Tb.a author t.s 1no1beti to doubt th• co~rela.t~oa of 
\ 

theaa ~<H>ngl~t'ates end quartatm with the baoal bods ot 

th~ Nlltile. syatsm Wbich occ~ tn ·OOlltact ·~ill tho gneiss ot 

tbe van l!thYn.sdGr,p ~~sloth ~e ,bigblr $heared o<>n<U.t1on ot 

theso beds, the P~$$1'1G$ ot qut:trt~ltes.~ ecbtsUJ anti alnty 

roolm ana boulde~s ~\VO end e1$ht feet 1~ .seem to· ·be m.G:re 

1n .ksaptns tvlth the .t"6a-turos of tbe Moe(!verloor tillite 

than vl!th the typicnUv 'U.nSheared basal oongl~~at~o ot 
the Nama syat$nt., .It t~s po$s.ible ther~tQra., that a tUllte 

· ot post-Pink Gnetss.1 p~-.N•a age bas a. relatively 'Witte, 

though pateh;v dts~~butit)tt in $0U!bhem Namnqualand" 

I'b is enggestea. th4t tho MQett~erloor t1111te M4 

quortz1 te, atid, poso! bly the rocks ~tm d~et1riba4 above by 

Rogera • be tH">rrela'(;M tentatively wl th the· till! tQ e;t th~ 

ba:;1e ot the Katgas sari~s tn ·the 91chterave14 region •. 

fte tlll:L te on Moedve!>l.oo:to ace~G .tn the t:ri$retMn-ood 

sev~re.l httn4~d yardQ GOuth ot the old tt1..mllbouEJs. t:t .lies 

t~th ;Q ·S$tU . .m.antfrlty ~contact ,oga.1.na-~ ·the Pink Gnets.n at this .. . 
l.ooaUty Ctlt 1tl suee~&i~d by u bl:a(Y;~~ qw.;u:otztte, ~b.e 

t.tll!.:tG t.s st~ngJ.y sheared end .bu tt to:u.e.tton paratl~l. ·to 

th$ gne!s~tlllt te contact. ·This foll.at1Qn m~ea an angle 

ot about 70° With that ot the aa.ancent .gneisal' tl. tea:ture wnieh 



~for(ts addi tionnl p.:ttoof · ot ·th~ sedimentary contact. The 

t.illtte., whieb dlps steeply toliJfll!'tla the gn.etss.,sbows :taptd 

latel'al variation in tblelmeBs an4 is absent ln. pla.oes: betwe$n 

the snei1a end. the quan~it~h Th& great6St th1nlmesa of 

tlll.1tta observ~d was 50 teet. T'ain b~s~ Qf quart.zita appaar 

in tha tillite n$ar t-he~ W~le~ it l)ElGS.$S' i..'lto tho m&tn 

· qua,.,.t.z1ta1' B~tween 50 and 100 tee·t ot quart~tte occur 

between the tillite ana ·th$ f4Ult ·wb:.ch ett't$ tl1esg, roelcs · 

.off ago.b.>,_$t arltoa.to ~tts e,_d pbyll1tes ot tba ~tilda Ssr1ea 

o:rt tka north..,enate::n aide* 

outcvop.e ot the quartz! te ooeur nons the \vest bank ·at 

th() · :UoEr!d're~loor stream bat't;10an the locBJ.i ty de$C.,..1be~t •above 

a.'1.tl a pctnt on the roaa: appro~lmately half a milo north ·ot 

· tbe p.:ras-ant :tarmho~se. The t11l!te .appe~a to ba abeont 

bet\'4EH';)a the sne1·S£J and the quartzite over most ot thls dis­

'tanca~ but ·Outcrops again at the point on th$ road mentioned.· 

above~. Tbts :tm;.t?ortant ~os~e 1s untort®ately ~ounded 

1>1 sand but tbe tilllt$ and quart~itt: m,.a.y re$'t on the Hilda 

· .ser::tea in this na1ghbovhood.., No othtZ1i' outcrops of these 

rot)ks \t7ere seen tn :t;he eeta s"UrVeyed, 

ln. tba 'fiel4 •Mle t1llit'(7) :appears as a ligbt fll!eY.t 

strongly ahearad • m!caoeous itlBtrix 1n v1h!oh are ,s~t ~umerous 

incl.u.siona, rm1glns ~ bQuldsrs a.t least th~ee taet 1n 

lengtb, tbl'PU!h pebble$ to fina ... gJt~a:lned material 1ndisting-

u1shabla trom tba matr1s. Ch$l:"aetet1stto t1llttia taat~-as. 

such a$ t11e h,apha~~rd Clietrtbutlon ot boulf!er/,3 en,d l:t:lak or 
sorting or la.ye:r1n.e; 1 artt d.eraont;~trated by the Moedverlooll" 

,c;eeurrsnofi., As is the oaa$ with s$Yeral of the prs.Oa.mbr1an 

t1l1tt.ea ,ln the uns.on, subn&qut\m.t sh~aring nas obliterated 

l;raet1eallY all .signs. ot .q;r:1g1na.l. striations on tb~ inclusions. 

The lnr~er boulders are sheared and are gener~.lly aligned 

t11 th tbail!' l.Qnge:.r t:ntes parallel to the foliation of the 

ma.tru. teatl.tres often obsalr'Tad. 1n the Nu.meGs tillite. 
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Tha mnjoxolty or tho tnolusions tn the t1ll!te are gneiss. 

but vein qua.rtm and a light coloured qUSl:'tzi te $roo eleo 

npre4Hlntea... occaeionel pebbles of pegma.tlta similar to 

the one& that ooeur in the n~ighbour!n;e: gneiss were alao 

oboone4. ·The gnaiaa boulde.rs ;?eaemble aom.e v~1et1es Qf 

tlls :Pi~ Gnet.as of th$ ar~a, but aro usu~llt lighter 1n 

oolo~ due poastbly to leaching. The S.he~a(J. ant\ pavttall.y 

deeompoaod natu..r& ·ot ·the pe1s.e tnolu.slans rentl$~ ~liable 

mteroseopie id@tif!oation impossible. 

Under 't,h'EJ zd.¢~oscopo, ·t:be tilatrl:~t .ot th$' tillite is aeon 

to eons1st ot an. i~'tl•sorted mixt~ ot u.ngula-r ,quarts and 

microoltr:u~""fe!spar e~UU$ .,'lith oG<.Haaionel small pi·Go:as ot 

gn~isa. ser1c1te occur,e in t:be SNW'ltl.'lttaas and frequently 

tol!'ms 'Wis»a surrounding the· .:tare;~ grains,. Tha vartdlel 

~$ng~m.~t ot tb..e porp~b1astte biotite Quggesta thai 

this rtti.neral. ts ~lated to tha :ahe:a~!ng.. Tha biot1ts 

.appears ·to ~:tav~ been tt~ri:vet\ 1n ;part from. eer1o1te and 

interm~iate ronns or thi:Sse t'tJIO: mtn•,;oals ar~ present • A 

s1m1l~ ooo~r®oa of biotite, r~te from any 1~1ow.n igneous 

mass ot a younse;: age, was obs~rvod in a aliou Qf a grit 

ast;;oo1a:tad with the liuntet:7S tl.ll.:t te naa:r the ty_g~ erG a ot 

that tormat1on. 

In lla.ndspeeimen the quart~ita &bw('; tha tillite appears 

da.rl~ gray .... l>lue in colour anti it oon.$a1ns grains ot the blue 

q;u~rtz which appaat to be eharaeteJt1st1o o~ many ot tb:e post ... 

Pink ·Gne1sa quart~$. t.ea 1.n tbis ~ag1Qn.. !!1oroaeop1c e~amin ... 

atlon ab.ows the ·rock ttt eonQi~t of gatna ot .i~d~nto(l quo.%"tB 

ahmdne conai.d:erable var1at1on 1n size, a.ttd occasional 

relatt'Y'01Y :Large swains ot: mioroolin$., segregations ot 

iron-ore partiolos batwe&n the quartz grains may be Jaa."tlJr 

responsible tor the <lark ooloUl" ot the ·X"oGl£. 

The inclusions in the tillite and the com;poa1t1on of 
tha quart~ite au.,qgest that these r-ockS wera d.er!;r,ott from 

• 



thf' Pink Cna1ss.,. The quartzltQs wh1eh occur as pebbles 

in the tillite may have or1g1rua:ted f~om tb.e Kaaten se·rJ.eo 

rGpra$0litotl by qua~t~1 t$a on tbe tam Potltlo1 approximately 

titre mites to the nortll~tvsst Qt th~ tillite ,occurrence~ 
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Satl:!im~nte of th~ .Nama syst~ ~~r 6 cona1d~~a.ble 

. p~~lon ot t.h.G tn"'4St. su:rv~yed~; Tbesa $edblents,. togEltber 

\11th those Q~ tbe Nuwerus aretit lyl-ng itnmett1att:Jl1 to the 

no~th, oonstltute the uat sbuth&l*l.Y .k;no'm <l<rt~~pmon' <>t · 

tl;ie l~am~ system, altho~ it 1a possibl~ that ce~t~b. 

p~'1.S'f! ·t:it · tile sen$~al t$m. "Ma1taesbuy senes" ot tht:t 

· south~fQt0~ o~e mar sno"lr be correlated· ,4th tbf.a 

syetem .. 
. :In th$ sou.t.hernmo~ put of thQ vsn !b$nGt\o~ 

n1v1e!ion two sart.e:$· tJt th~ Nma .Sfl3~ bmtt be,en mappetl* 

vt~~ ·tb.a Baeal L1m.~ston~ atrtaa and t;h$ NUW$1'\\$ Ser1ea. 

Th~ Ba$al Llmest(t:ne tle:l*'les le GCmP~laed Qf f~<Jm 1.1000 to 

a .• ooo teet or l.J.me-stonea with ::n1no:r 4olord.t:1e ho1!'1zons1 

and v~u p.l:"evtously eorrelttte4 w1tb the Malm~sbury ~tea .• 

'rhese linl$$tO!leS ha'•ta been. $1\0Wtt to utld$1:1.19 tho- l'luweroa 

series Qoutormabls-·. and. the~etore rapJ?eoent n hitherto 

t.m.ra.co~d~d baa~l phase of the Nema SV$$$m.. Qe Nm~ 

s~~i~eeJ t'ePNS:(;n\~ by ark<)ltl$t ~qu~t~s, PllYlUtaa and 

.s~1c:f.t1:e. 'flChlste, .1$ raeosntsoo., bttt the suo·ceeM.ns 

Sch"~~~kalk .ser,ea ot the: N~ll\W. e.r~ 16'J not Pt~f!ent. 

ln tb.is regton the rt.sma ie the only system at pnsen·t 

kllom Whioh J.a J'Q~e~ than the Ka1ga$ s~r1El's • but of pre•· 

QQp~ ayatem age. . It h$ 'tH:beQ. ahow.tl to r~st tti:bh a sedt ... 

m.enta:rr oont.aet on the Pl,nk Gneiss· in the NUW$1"WJ ~.a 

(Roge'ra and Brink);, W:td il111'. flln4nook •. south of van Rb1nsdorp, 

tba Table Mountain 8Gndstona ove.rlt.GS the B~ool. Lbtteatono 

se:r1e9 uncontomabl1• 

~he B$aol. tln\eattmes woUl4 appal14" to bav~ bs.ea 4epos .... 

1 ted. 111 a m.ttrine tro~h lYln.s to· the E"JOU.th ot the ~~rus 

Qt'an, napop,J.tion of the Nutve)'!'us S$rtos e~eet vd tb. a 

m.ar:tne tranograsston a~ross tlw la.ndm.ase *«enns ~he 
marine trougb; Gd tha l.1 thology ot th& Nuwewa soo!ments 

strongl.t auggasto that~ they ~"£70re derived trom an ossentlflllY 



42 

gran1.tio te:r:rain. and that t!3-esr we.ra depos1tad. und.er 

relat1 valy sllallOt? condi tlons .• 

Tbe Nama. System in the .region bas beon folded on a 

eomparati vely small seale 1 but t~etonj.e movontants are rep-. 

resented by two phases of' fault1nt.h eaaent1ruly of a tan.u<ll!" 

1ona1 nature. Thera ls evide~ce that th1s faulting is of 

a pre-cape age'!!. 

The nnme Basal Ltm.estone Ser1os 1s ass1gnsd to an 

axte11a1:v'a d~Valopt'!l.en:t ot dark. coloured l1meaton~s witb 

minor ·4olem1t1c : horizons, ooou.rrtng at tba base o:f the 

Nam.a system. ~ tho southern part of the van Rh;srnsdorp 

Divlaion. These rocks had previously been oonalat.$d 

by- Rosera· with the Mal:mesb~F ser!ea, inolu<U.rtg the Atiea 

gt'oup • The da.rk oolourE!fl l:tm.aetones ·Ot the At! as group 

are now reeognisod as the nasal Limestone sariea • \1htle the 

lighter colotU'edt er:eam to brownish dol.O!!Iites of the At1es 

area~ are correlate(} with the Hilda sariaa ot the Gariap 

Basal Limastonesj previously mapped as part ot the 

UalmaabU%11 Series on Sbeet 19., Nieuwsrust, ooour· e.t thG 

. following looali ties in the pres ant area:. along the ·Course 

of the Groot Gra4twat~ on tha .tarm.s LUiporskop .• Wolt"'ernest 

and Rooi berg, on the farm Klipdritt they . are a~oaett in tho 

UOedverloor stream just above :1 ta intluenee wt th the Hol· 

Ritter, and also a.t V.lemulaklip. The blu(), grey and tmite 

limestones and dolomites 1n the Troe Troe and WidOll\-7 Rivers, 

bettveen the farm Atias at},d. van Rhynsdorp 1 are now eonald• 

ere4 to belong t.o the Basal. Limestone series." The blue 

and v1hite ltmestonea mentioned by Rogers (22p.lG) as out* 

cropping bett'lfeen Vlemu1Sld1p and Kokenaap \v.ould tllao seam 

to belons to tho .Basal Limestone series,. 

During .April ot 194?, the author assisted 1n praltmtn .. 
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ary prospecting operations in the van Rbfnsdorp area for 

high grade limestone sui table for the manufacture ot 

Portland cement. A traverse up the Widouw river was nade 

and the limestone outcrops were sampled at approximate 

intervals ot 500 yards. The localities at which samples 

were taken, tosether with the localities on the farm 

Sandkraal are shown on Map No • 3. The Widouw Rl ver was 

selected tor sampling because it runs roughly at right 

angles to the otrlke of the limestones, and because of tho 

continuous series of outcrops available. The analyses of 

· these samples, together w1 th two fro!ll a marble quarry in 

the Basal Limestones just south ot the farm dandkraal 1 and 

one from the Basal Limestones on Uoedverloor south-west of 

the Luiperskop Trlgonometrlcal beacon, are given 1n the 

following table. 
--,~ ~ 

--~-.. 

Sa.'l!Ple No • 1 2 3 4 5 6 

Silica and 
noid-lnsolubleo 2.24 0.24 1.36 1.oa 0.44 0.24 

(~"o ,Al) 2o3 2.15 0.68 1.72 1.20 0.52 o.eo 

Cll003 94.99 62.15 62.09 88.86 63.47 62.09 

~ Ue003 1.57 36.98 35.54 9.2'7 ;55.44 3'7.00 

100.96 100.05 100.71 100.23 99.87 99.93 

J.-16"" Widouw River and Sandkraal. Analyst; r.:oLachlan and 
! Lazar, JohannesburG. 

1'7-18. Widouu Uarble Quarry. Analyot; J. Lluller, Cape 'l.'o\m. 

JOodvorloor. Analyst; G.T. Lamont. 

----~- .. 

The general trends of the ~ostone and dolomite 

horizons in the Easel Limestone series, based on the above 

table ot analyses, are indicated on Map No. 3. There is 

a general dip to the south-west in the e.rea traversed, and 

·evidence of some strike-faulting suggests that the sequence 

has been repeated. The investigation proved, however, that 

r 

' 

t 



"44 

h:lzh gra~a limest-one predominates in the s~ries • A large 

nur:ibar or samp.le$ t eolleet;ed from ell the large:r outc.:rops 

:bJ. the area ta.app~..d, we:re tostt1d in tho tlald wi,.th eold 

dilute hydr:ocltloz'io acid and tbe .:majority indieated high 

oalcium oar bonate contents • 

. An intenaiv~ di~1.ond dJ.":l.ll~ne; pl"Og.tamme at the Hol 

Rive:r qw:u·xs-tes ot the Nati.onal l}o:rtlana. Cei!lei:tt Company 

proved ~iah grade ltu'Ststones to d~ptba of approxim.a.tely 

.200 tefJt. a.overal ttdn dolond t1o llor:tzons were struck 

near the bott¢ma ot the deeper bo:re ... holes. 

In the light of tho .above .tnton.1..ation 1 t ue.y be eon"" 

clu.d.ed thnt the Basal Ltrnaatt:>ne Se1?1ea is oompoaad essen-. 

tiel.l,y ot li."nCS.to:nas wittt high oalc:l'W.Tl ea:t-bonate oontante; 

au~d eubordin.nte dolomitic hori~01'Uh 

ThG BMal Limostonoa 1n;rta.riablY give oft a f'n'll¢ll ot 

H;zS when ba'1mler~d, tlnd tlL1.s 1s _pnrtiou.larly noti<H)llble in 

the el'!lSe of tl!.Q de-4'1UJr colourod ho~1eona. '11hia .smell is 

also noticee.blo in ·tho neigll'bO\U!hood ot the trucks loaded 

vdth the quorrled stone fJ.t tll('l nolr:ll:vial" qua:t-t"ies_. 

Rogex"D (22 p;.l5) ment1o:neti this oharaoterist1c when des• 

criblng th~ blu~ J.i.rnestonea ot At!es.. Be vn-ote "The 

dlU>ker colour.~d roo.tw gi'ift') out a strong smell when broken• 

just S$ the dark b$d.s in the carbon1teroua. limestone ot 

England do 'vhon oru.e!led". 

Aasocic:ued With tho Bt1Sal Limestones at Aties ~ there 

ocou.."'."s a group or phyll:tt1e roeks,. on aceou.nt ot the 

rather se'fal."e :rattl.ting in th1s aroa_. the e:x:a.ot relationah1p 

between ·cnese phylll tea ·and the Basnl LL11estones could not 

be established and the phyll1tes are t$ntat1vely correlated 

with tha Hilda Se,r,:l.e$~ They ll'lllY ho\i'laVer 'oonstitu:te a 

lOT:er 1)ha.ae ot the Basal Limestones being partly interbedded 

with them. Since th~;v r1ore not seen nt the base ot the 

lit'l&ston(!s at Gem.sbokberg, Md since they are strongly 

veino<l rd th thG qua1:tz breoaias oharnoteristio of the 
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tillda. series, tber ~ oonstdered as being older than the 

Basal L1mestone serios ~ fhe pbyllt tees ~anse in eo lour 

from bJ.ue to black due to thEt presence ot grapbtte, 

aose:ra (2Z p,l?) mentions a tfe~thered specimen o·t these. 

phfl11 tee,. 4es<ir1bed as a plastic claY,, .as having a oarbon 

content ot 4&~~, 

U these oarbon®eOU$ pb.Jllitos prove to ba oon:tmn ... 

poraneous 'vi tb the Basal. L!tn.astQnes, an inter*)stln.s point 

arises oqne,0rn1ne; tho pot:H~tb1a ·ortgtn of th~sa oalaceous 

rockS. The ·oarbonaeeoua nature cf both the phyllites am 
the ll.m.estoxt$$1 end tb.e praaan.oa of ReS in the 11a'ttar• 

suggest that o,:,oga.nic m.~ttf)r may bav$ been pr$sent ·in the 

or1s1nal ealcareou.a seditoo:nt$• end t.ha~$tore that tl)aae 

Umest<)nes m$Y be partly ot algal ox-tstn.. A careful 

search of' .the limestones tn the tm.ole reston tmwever, . 

reveaJ.~tl no t:race of toss!l:G .aj.nce these • it or:l.gtnally 

pre~s~t, must have beGn destroyed. by the rf.:lotratalltaa.tton 

the limas'tWnea have undergon$. A slab cf limeatona col• 

l.eetd .at Gemsbokberg shoWad some peoul1er alll'ta.ee .marld.nga. 

rqughly balf an 1noh in 41atn$t~~, ~oma of mioh ware Qem1'4 

e1reula.r and SOlila borue•shOe sha.peet.. 4Jha ala.b was etehed 

tdth dilute a6id and pol.1shed 1n tha labOratory, but these 

.mSl"ldngs provod to be du.s to a ditterantlal aurtaoe "roather• 

lns sftact . ., 

The rec~;tstalllaatton <>f th~ Basal Limestones 1s 

particularly notlcea.bla 1n the lighter eolou.rad ho~lzons, 

and individual. grains attain size$ up to 3 mm• stnoe 

t:twra are no kn.ovm. $.gneous ma.se~a "n the region ot p<Js~ 

1ime$tone ase, \'4th the oxoept:\on of idnor dOlE)~lte 

intrustons • the reorntal.1taat1on of tha Nama. 11moStQnes ls 

f$Ct.r1b~d to d1naalc metamorphiam induced by the .load of 

ovarlytng se4bn.ents and earth triO'Vamen.ta. 

solu.ttcn and rejepoa1 tion of oa:rbonates by 11quta.s 

no .ao~bt a.lao played a part • The Bl1sa1 Llmestanea .in tha 



rElle;:ion must have bet:ll\ overlain ·by a const(lerabl.e t1).1otne:sa 

ot sed1mentu; lnclu.dlns. the cape. system .atl(l pqss.ibly p~t 

ot the .lt~oo syat.om (the DWtkn St)r1e$ of tbe. latte~. betns 

p)tt:~s~~t on til$, esearptn$at to the nor·th .. westl. 'fbi$ V1$W 

:ls au.pportett by: ·the th&C>t'J' Qf cont1li0nt~ &rift ( 9 p;1l.3) 

l1Jinoe, aocordins to. tbis th.t)ory1 th~ c·ape and f(Q.:iT<Jo 

systems must have exteud.ed weat ot the "'an RhJnsdo2'.P MgiQn. 

in pr&-oretaoeous t~$S• 11>.e rie'tv t)le:t the Ceptl s,-stem 

~~etu:t- o~ thta f.'asf.;on ts t\Wth$1' suppoli'ttd by the 

·OOt'J~re:noa .c;f fable Mountain Santlatone nortb ,ot tb(l mouth 
... 

:at the ·ol.ttants ;Rtv~~ Th& othar ~Bm.a ·s~es,. nti\mGl.y :tbe 

Ituwerna &Il4 SC~kalk~ may nGt b(l included t.n the QV~r­

l.ying load ot :aedlm.()ntat becaUG,e ·the Tabla t'!Ountain SEm.4·~ 

stone 1a seen to wm!~:ta the Basal LlmootDnes un~onfol';"nlably 

afi w'ntthoek south of van ~sdorp1 Md th~fo:a;-e. the . 

. lltuwerus and. Sch\~kalk SeJ~tes, if' or1g1n4U.ltf' pr$SGn~,. 

mus-e have bean Glt'Oded alfla:y batora the younga~ Cf,lpe ®4 

x~o ·aedlmoots t'ere de,Pos1to4., 

~tE)nG1Vf> .q~nns ln the BaSal L1m~atonaa ~t 

Holt1;vler bas J'~vea.l.od acme tn:te:resting seetions 'that rrer~ .. 

ax~® .1n .some detail, The rook r.nriaa from med1\t.tri.* to 

coa.rae•srail'led.t and :ln ool.ow.a :f'rQ.rn ltght S'NY ;o p~e blue. 

!'.tin-eral:.t$e4 veins ot Qal·otta oceu:r .·at $t)Veral plaQ$S tn the 

qu~S.tts ana -vtould ~ppaar to b~ oonneat~ wtth .a tlat-lyln,s 

system, l)f Joints. ftase vatns a:re not oonatstent in 

th1cm-ess antl tend ·~· m~ll ·and. pint1h Qut over dlstano~s _ 

Of 10 to 80 f~Gti.i They OOtiSlst e.oaent1-6lly :Qf CQ~al;y 

cr;v:staU1sad cal.Q!ta with OGoasional patoh$S ot ol.ea.r 

glasay quartai· . A peculiar feature ct ·the oa:Lelto is the 

etrong mJlitill of BsS it gives oft When- ben~re<t. simil~ to 

that of the .~und!.ng limestone. l?u.rPle fluor!. tc-, 1n 

·tne form -ot cubes anti dl.stox-ted octa!l:edX"a up to 2 1nohes 

in s1~e1 occurs .tn the <u':lloite. one large p1aca ot this 

tluo~1 tG save ott a vary- strong small o:t _R::J3 'Whan t~aot'l.fNlt. 



Pyrite a.n4 <t·Jbite mtc.a also oocu:r 1n the calcite v.eJ.ns. 

Tba ooaurr.anoe of th~ae mine)!tals b. the ltm.estone 

,suggested the proxUU,ty ot a mass of lgneons rock. Of 

;po.st1'!!"l1m$Ston~ eg~~- ~he· .. nQf.lr$Gt ~ ontorQp .or Plnlt 

· Gn$S.sa 1.~ _,pl'ox~atelr 4 mil~$ away*· but 'Jl~ 1lmE?$tones 

8r$ kntWm. to beD:'"· post..P.luk Gnetes ~e. ~ns n dls~ 
··<;r."·, 

1:..·· 

ouas!on ct th1a PG1n~ wt'th »~S•· ~uter end. de· V:llli~s, 

of tb& lle.Qlosle$1 ~&Y* they SU(i5gGSted to thl,) author 

· that tile o~c~en.ce G~ th~S$ mtnerale 414 not aecea~Qf1lr 
..... >1:1.; "'"EI.t.... t· h' .. ..... i;l~ri """f PO·. t. "I 4•a:dt""'""':S 4 - - l"n't<'l! .t ... _ .. ..,., .... . ,;a;.x~*'-> • ·lii1 . e p~,..~v..:a'.va ..,_ · .. -::J . ...,.<;loW _,... ~ .. ~;.,..,~ .-..n~~u.o.,oth 

fh~lV quoted t-he tollowtng :lnstan.cea ot tb.e ooe~naG Qt 

tl>Uo)!!'t<l an<t .Pnite Utll\ssoctetle4 with anvtmown !peons 

aetbritt• 

.1. On Toorstraal (36 _-,~~as) tluoll'1 ta O\)<t~ tn a 

do~1n1 tecly post-t~o t~t.* 

2~ ln tb.e teeU)iOOri ar~'tl ·( 3 Wi9') ~he Pf>St-KarrC>O 

fault trendlng jtts·t N• ot ~~ :ls t.illad v4tl't tluor1t~ at 

pras~nt ~tng v~Q~et). ·by X~oo,... \ 
. . 

No po£Jt·~· isneo\1$ Qet1v!.t7 .ls ltnorm. in the 

Buahvel.d rlhel\'G thtae tv10 looaU ties otte~~ 

Dr •. de V11llers :alao lntonne-4 ·the authol" that g$:l®a 

ooo~a in •~ Sohvmrzkel.k series naa:r ~de~t * and that 
. ~ 

b.G mtd Dr. sSJmso have addueo« p,..oot itt a Pa»Pt' to be pub• 

:u .. sh.&d shOrtly on ·the K.Uboos, to Show ·tnat the 1tubo~s 

gr~i te .. ls old$l' than tha tlatna• ThQrefora t:h1s galena 

appeSf's to be unconnected ·with ntr!f. knatm lgneQus actint,-. 

nr. d.e Villters a.lso ment1on~d th~ .to.l.lm~ oec-ur.renees 

ot p~it& unconnected wttll igneous .ae·ttvt·ty; pyri~e ~ubsa 

ln. th$ Eooa mtd Baautort south of ·tilE) dol•l t~$, pn1 t$ 

cube$ .!n the itu! bls, anti ~1 te 1n ~oal Qes.ms • t.r-he author 

has aloo ·O.b$et"VGd l:bnoniw .ettar pyrl w in the basal arkoses 

o:t ·the N\1\'ra.rus sertas and in tl\e BOkkS"(reld senes,, 
. F:r(l'U tbesto tnstanoe& of t1uol'1te- pyriw -and gal-ena 

· ooeurl"1ng .1n forma:tione rem.ote from any !mown tsn~ous 



activity. it seems permissible to ass th t the 

1 ation ot the Holrivier 11 o no d no nace 

conn et 4 th eou e. 

n r l­

ily be 

n r lia tion of th al L eatonea not o 

se~a at any d no trao s r ve 

by a c ul 10 di ond rill cor bt.,......."'"""" 

pro poo 1ng opor ti ns n he 1m ston on th 

northern bound y of th f oe v rloor. 

ekn a o t e aJ. ton s 

d oort out thro thes rock by e ,out 

R v at G · bokbe • bas ton s 11 atr t d 

y ? o oe;r .. uo vlbich o st 

he no tern end ot the oon. 

A hi point the limestones o erlie ey phylli es 

and p e een phyllitio oh1st containing llll etahodra 

o masnetit • th thea rooltS ere hi y oleav d o 

v n by qu tz carrying o 1 t1 o tUl d ·11th e !dot ~ 

ar ten atively correlated 11th the H a 

s . I 1 · notice bla th t th 1 oatone a:r not ou 

by these q tz v ins. The oldor rocks p to ooc y 

tho core o t1oline in t o o on a. .e aouth-
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weetem lbab ot Whloh to~U the GeabKbes ~. 'r" 
Umea~es atQ4 for 600 ,... ~ugh ·w.. poortc, ana 

wu~. vmt.ch gi.., a true thtoknee$ of toe feet tor the 

aeries,. ~ 'the •••n• up thO WlA~ B1Wr aeatlon.e 
'. . . . J;,. 

pNV'louall't. en o•timate of •• e,ooo tt1H wea matte t~ \be 

tb.l·clmess ot thtt. BMd. LI.Uetonea b. t\at ~. Ha Jellabl"dr 
es~te of ·tbe WOJmes.a ooulA M lll4e •l4Ds 'he o~ ot » 

ae. &root fl~te bHau• ot . ...a 'ctwu. bid lt •Ul4 

app.u to btt a!ld.lar to *' ~ ,a, ~bok'be•• 
oa-A ,._.. · .-A fa"*, •-• .,..,. ·.I-& 'l •-"- . J'tfllt .. __. ..... ,._..,--...-•• ~ ""v•·•r ~ ·~·~ <UII44-...~.._,.. p<~ _,...,..v.ua9 ... 1illiP 

at HoQ.rlrler 8l'l4 .Vle~akUp.. FJtom tl\f ~bok.._. ea4 

W14.oUW River ••ttmatee ~ .. tt .-., • · '"'~that, tht! 

l3qa1 L~t<*IM Ulol'&ue 1n thiolcaeea When tbUOWII to-

'WU4G the ;south, h'Om l'flUlJl,ooo feet •• CenabOJcbers to 

between e.,ooo anct e.,ooo '"' .outh ot Tan Rb1UI~. 
ftla tt!li~ftlns la a southerrl.r 4tHG\10ll 1s a oharaoter-

S.et1o ot bOth the DUel. Uaeatone enct u-... se1M.- an4 

waa also o~ by Bl'ltlk in the l"ter aet• turtbw 

aoJith,, 

'!be· 10Xl6&at outoN» ot aa.1 Llmee'<anea la ~ .wea 
al.ll'YIY84t etude hom a point north-aorth._.t ot 

Lulpen.kop, all ·alons the o.ourae ot the Groot . G~t41Jt 

to • po1at. Wbere that ri:nr t.'fU"U to the. ~~at Boolbaa, 

• dtatanae ot almost. lO mt~ee .. ~·· ot .U.eatone ill 

Sl!l8ll etreeas .~ a.mt the tXtt!JUl?e 4mlopoient ~>t BYPaurtl 1n 

'Qe sand...OateMd .area 'Mtween ROoibWS cad the beaS.nnl.ng ~ 

\he O«aabOlt__.s 11Ase,~ etro~ augge•t ~" *hia sa, 1• 

urde.»lab ·b,t 11Jileatoaee • so that 1rc.n tb-. polnl JleJltlaGe4 

--""-ortb · 8' 01 T_nt~1'*~ •- ••• ••• Oft GtliabOk,_-, 8w.~,- WA"""<U - ~ . _,.,..... _, ....,.. y.q.v "'~ . . ' V..&f 

'&be . »Mal x.smMtonea ·~ t&~ ~\ 11 tdies~ .AU a.1oD8 

1;b.e aou~t a14e ot thla ataat-n belt the baeel --..a 

atl4 ~*''" ot the. NUwerwJ s.tea ooour:., rile aa1ntre ot 
the o.oato$8.'ble ocm1;&0\ beween the two seriea ta deaoribe4 
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t in tbe d s 

1 to th u tzito phy1l. te o t·o tz aebiot 

the N eries d. t only nt ot tho 

kos a ah oto 1st1e ot th b u ru t 

G .. bokberg e o out . ond pr().!oo 

co 11th marble ... roa_ ct o r tions, 

th Uthor b~ e 10 cor-a tr the top Of 

th se ... tonoo n I oadverloor. rf e ol~otrin s des ... 

cr1nti n o ono o thoae coree rocov red :rro. rQ.oticall~., 
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or .zon1;aJ_ bods 

De 

t 

4 -50 feet 

o-70 teet 

ttoedverloor. 

7 fa k bluo 

faet hYll te . 5 e t edt • 
in~d olu~ o o. toot 

of oaleite, , ,X,Wo\m'bly' a vein. 
3 · et aJ. ternating dark blue 
,l aato & d _. y pbyl ·ita. 

2 t . 1 . . · a. blue 
limeston0 . th thin pb,yll.:t ie 
b s* a f et e 1 -era1nod~ 
mottl · d* darl<; blue 11me tone. ,. 

rev ·oua 8 
xotl PhYllite, 
· robably in 

1 toot .1m.U to r v ous . 
to t. l oot o-r ooa..~ - ainod • 

_ k bluQ l1mos.tone. l toot of 
b ue 1 astone n .th thin ,hyllit1.c 
banda • ' feet ooa.rso- gratned • 
ark l e 1 .ostono. 

lar o rev ou~ 7 . eat. 
2 t at o _ t mating pbyl.l:ita 
and . ~- a stone, 

a teet .• 

Th co d sor b~d 

phyl11tte horizons in t 

t n ee c o :frequent. 

:per ortions o the Basal 

L. estones . It is of nte eat to note 'th _rasonoe ot 

a in · sh tt r d zon n the 1 

e · on hav re ul d ro the reaction 1 ostone 

·d. ~ e30 roduoed 'by G ·'!.~ d t on . f th ·· 

ersally p eeent in these l a'bonao . 

av r outo..~. ap of t e l aston as a round by Ba aJ. 

h Gr ot Graax 1a er north 

or cr .l.aaa flU! Be~ ter on · e ut . 1 ver. 



1. Oo 1 _· . a tone are al.nlost invar1 bly :t•in - rained and 

d k . r colour . ;i:hc limestones e extensively developed 

alone th no.,.tn- eastern aide of he Olifant Rivor from a 

oin bo t 2 ·~lea south ast of the mouth of th~ Uol 

i , as t s v·1 ldip; ook:l o a a· lax· nature 

by o a (22p . l6) to ooc oyond tho l tter 

i 1 hEJ direc ion o:t Kokena p Th lationohip 

l a$ onea and the ld s ri s o he area 

by ext ns:a..v ta tins and. ,sand co . r ,. The 

o c o l' eston~ ena th the red aa.nd ie occ sional.ly' 

y · ."ck oposita o:r e . creta, as to la 

ui ~ 1 stat .on , d along th railway line 

n a.t. an Lossand. 

A p , bl e quartz ta asEJooiatod with arkos occurs 

in ·be :t:•ailway cuttJ.ng near the bridge over ho H 1 R1 vor . 

he.:>o roc pr·obab y represent b$aal bedr~ of tho N vcrus 

~ rios overlY" n _ tho lime~ton s of the Hol ver. 

sal Limestones at Vlermuiskli . 

on ·1;;1 e so· ·t,bertl oi e of ·uo limestone ridg at 

Vle skl · ~ sh.Ot'Jn in .Photor~a-... b No .lO • bore occur some 

thi puxpl phy~litos, arkosos and bluish q 

"" tter oa.rrying grains of blue (1uartz . This s ec ts that 

t he ,.lormuisklip 11meotonGs oeour at the op of 'tho sal 

J .. imcstonc .Jerios . Across the Ol!ian ts Ri vcr fr 
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V'le : aklip • 1._~, 011 the left bank~ ther:e ~ oxPOauree 

ot oeka of the II1ld·a Ser1.es, and th!e sup orts the vie\v 

thttt at thi _ point the Nam.a y~t$tll has been fallltad down on 

th~ north .a1d.o a · Sinst the Hilda sert.es. 

ovo~al outcrops cf dark limestone wore obServed on 

t· ~ ~ ·· utb-west side of the Olifants . 1 vert between 

1 sklin . n: a Ul.t opposite tne mouth of tha Hol 

ay t preae . t outliers o Bru;tal 

L..,.. eaton ~ b 't ~ l'fe taul t!ng end sarul•oover , rev:ent 

~ef. i te c.o:rr 1a.t'~ on ~twee · the · and the ltmaatones at 

r e \11ak.t1 and Rolrtvier. 
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The r~uvl'-ru.s artes· tdl'!liS the base ot the uazaa System. 

1n t.llG n&rth.$m part ot tba van Rhyn~d~ Divls!.on1 Wl\ere 

it hns bean dt-ascrlbed tn detail by ri;n.k (4 p .• l53. et seq,) • 

In the latter ~• the series is t-<'Presented by , arl~ses, 

a.rkasJ.c e-_.ri ts, telspatblo sandstones, t elspatldo (!UartZ! tee 

and practJ,oaJ.l :r p\U'e .quartzites w1th a rn iaatances ot 

thin chlo3l'1 tlo shal1 lete~s near t he bue • . Br.b\k p.o;Uoe4 

.a ganeral tendency in the Nuwet'US Sezt1es to beoame l-eas 

telapath1o tr0l11 the base u;p~, .and .,hie. teature was 

olaC> qbsewed in tht:J p"sent ••• 

Lateal. t1n4 .-fD'tlca1 vttdat1o.n ln the s~l·ea is a 

marked featu.re·, esl)eolallV in 'the lower· poJttlona, M4 this 

p!l'E)vents the reeognt t1on of det1n1 te hol'izons at W14oly 

separated points ana adds to ·t'Jle d1fticU1ttes in tb.e mtJJtp.lng 

ot the series 1n sand..oo~ereci areas. This varl.ab·1l1ty 

sUggests rapl.dly chan _tn oondl tion$ of depoa1 t1<m and 1a 

more .tully discus·sed elsewhere • 

fJ:'he great majorit y or the quartzites of tno rutve~ 

Series are aharactel'1·Be4 by the presence ot ~alna ~ blue 

quartz. 1n. a4·d1t1o.n to t'he, more normal ·colourless and ·vJ:dte 

·BrainB. 'fhia feature Ls ot· great help 1n di.atinguts·hing 

between the Nama q\lfU"t.zl tea and those ot the, · lda sex-:lep 

!n 'Whi.ch blue grains • lt pr~sent, are ot a much pe.l·er 

·oolou;r and oc.our 1n DlUOh small.$r amounts t ~:he typical 

blua quartz of the NamA qU&lrtzitos was deri'Ved.:t 1n all 

probability; tram the lnk and Gl!-eY oneiss.e-s ot t he southern 

portion of' f~Tamaqu8land 1, ln whto.h rocks it rrequen.tl'y .ooo-urs. 

as quartz veins and as the constituent graina of the, gneiss 

.1 tli;lelt • This blue quartz l .a max-kedly deVE!,loPad. 1n the 

gne.1sa imme,d1ately to the aouth ot Garies where 1t occurs 

1n t he gnet·sa 1tsel.t and 1n tha associated quartz veins 

and pep.at1tea. 

DUring ~~ visits to ~he ~einkopt area, the author 



·was ~able· tQ ~:lne th.a q~~:ltes. t~ a.veral bof!1Z0118 

ln the Stflinkopt Be4a and tound tt tmpoaalble to 41ettng. 

utsh betw~en th•se me~ and 1ihe, NUwel'US q\181't~!t.ea ot· the 

van ~orp ,-eg!on,J It ls of· il\t6t~eat t,ht.t grain.a ot 

b-lue. q~z won obaerY.a ln tho quanZ1~ at teinkopt, 

~hough not ln the aeme. q'WID,tlty \\8-uall? present b tho 

NUMJ.l"Wl• A v-en <Uulracteri.atlo: "ethe~ p~on~..w&e 

obsefted tn tJle qumft.l1tea hen. both thltlo· l~ttea, , 
%t te mQ$t heq~tly ·o-bsew.t t4l«J a bou14ttr AbOut ·6 lttcthes 

' 

in a.tame.~ ta LiJJl.lt open to reYo.al a oore at ~\teh to 
. . 

n.al• blUa· . ...• ,e: ... m,.. tl""~~-"•• .•'l'ii!!ti'ii!~u-a.....n· •v a i~A1r*'*~""··....-.... _.. • ..,. ¥ . """' • ~~ ... 4' '£_, ·Ill!~~ P ...... ~ WU~Q . ~ l.lo7 IIJW!~ )~0'~-gu. .&.~~ 

b.arl.nn a. p~~ pu;rp,le eolour wbleh sr«4••· ta~o an outermost 

shell or an ~r c.ol.our• Tbt~ etteot ls reapons.\blo· to~ 

'lhe PU'l'.'Ple 8r14 brownish colours so typtoal ·Of meny ot tm. 
outorop·a ot N~ q~ttts-. 

Th& coa:t1n.U1 tY ot tb.& 1\tUWI.t:rus. se~1es .ln t;he are• 

map;pecl. w1 th that ot the r-n~telrW! aMa mappect bJ Br.lnk, . .. 

ost.abllabe.« by toll.ow.ifts UJ.e q.\18lrta1 tea ooo~ SA the . . 
uigh~hoo4 ot Lulp•rskap 170 the aoJ't~at. w~e. they 

are out ott· agal.ast the Pbk Gaelaa by the P.otJ:ttei• 

MOeavoloOJ:t t.aul'• aa4 .then nq~s vt.a MOauertak.Os> w 
the : l ttuta a:rte. south Of N~, Ttwa• t1P10d blue 

«114 pUJ'P1e q~t.attes wre. auo. obe•:rr.a t10 1ihe south ot 

t.he ftf.Ddn·kbe;g _..,_ wttu-e• ln th.e euthO~•·a opl7alpnt they 

overUe ph.Jllltes and acbhts t&ntatlftl.Y COl1re1a~ with 

tlle Hllda BeJ.'t!O$·t- bat llf.Pl*t on b~te\ 19·1 ~!nwet-Wit ia ~ 

Ibiquaa Sartea. 

1n1e contormable nB~ o:1 the contao't b&tt~e~n the 

·~ and .96841 Lf.llteston.e awlea · ·ou be.. obse1'9ed •t 

·GQmabokb:e~g ~uet bel.ow the sou~ Riftl' poort, irdens1ft 

eJ.tOBlon 11@ gpost4 the O'Olltao't find the JOUOld.ns eequenoe 

was 4-e~~ea., 
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p bl q e.r zi· 
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ar. eaton 
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es onos J)pr 

The ooc ranee of 15 teet of l 

tho ·rat blue quartz! te ot tno ·uwarus 
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pon 

tm.-
t f atUl'e hioh atrongly s o t th th deposit!on 

. t h 1\f .rue $r1ea e 

tlon o the ain l 

no d . odl tely 

the baa ot the Nu~1~. · ser:tes giv n 1n the 

bo tab , th re touo~ ra: 1 t · rat1on of oo s and 

qu zites \nth ooo S.onal shalf to pbyll tic ho :tzona • 

. h . uartz1 tGe and · kooe . vo.ry in "'olm sa o:t ind1v· du 

beds t 1 toot to bou· 20 foet. hoto aph No., · h m1 

tbos altern tine qu~te!ta d ko ea 

1 t o photpgr ph ia st di g n 

lto e b.or zon 1bi~h has b an ray to 

xten than lihe . l'e ooi an quartz! t just to the lo t., 

Th di lopes ot the Basal Limestones tormin the 



Gert1.$bokberg r1·46~ ean bf.l seen on th.e BkYllno on tbe lett 

.and in the nd.dttle ,O'f vbe phato~.apb~ 

App·ronmately .,Q ta$~ t\bove· ·tne baH ot the NUWel'US 

~riea aonte 100 fE:lO:t of pale blu.a qu~·zt:tes to~ a ·.au 
r14g~ riatns .above -trhe. sana ~ta:tallel fio the nt«!n lJ..mestone 

rldga• A ·aindl~ par&Uel t-14s• U.ea. 4 c·onsU~:E"abl:e, 41a• 

taun~ ~Q the ~OJ.ut:lt~Wl t • arut ""~sen! tb:at a .a~cl1a.ai. 

:t .ruot:u.:r:e l..S • . ~"~Em:b t '1'1).$ lJ.m.$StQU~_$· ~tit· to the :S:W$tCUJ 

·~Rin to the $outll~St et thi~ seo.an<t q~.zl·t$ »14e:e· $14 

mWJti thf»!e.t~ore form .th$ timu:tb,.weat Um!.t ot tha .Byao1.tnet 

. hG atrU:ot:u.tf.t Q.t tba Nulverus! a.trl:ea in tha· e,;vnclinal 
~ 

t:toueh ie compli,e&t~d by a :sut,Q$ ot· mino~ $trlk$ f~l)l ttl 

Wbi.oh .r()p,.eat th~ sooe<lS$t® on a~ :$G~e~ Tlle f:ol.lmv• 

ing G¢.ne.ral Guce.eai;;>.lO:n tor tb.e ae.rtts. was: howtVet' t9fi.tabllehe4. 

Al"tema.tins quutzl t .es, PbtllJ.tos 
and. avkio.$oa. 

Palo blue· ·q~z-tte..s. 

A1 tehat.t,ng . qu~t$J.. tes. arkoses 
and oooaatonal shales 

n,. • .,._..,Z""'""' 
~~.., V· . . ~"' ·uq 

A:t~oae 

Umeatqn• 
o;u.artmte 

Ap~~te total thiok:aess, 

150 ... 

450 tf 

iCl 1f 

·eo .... 

l.S. tt 

·lri " .. 

·~ 
.u 

i'bt:~· Vkoaea Vf.U.'7 1n ·colo~ tl'l1'Gugh the tGllowtng 

rans~H llgbt ;veUov.t1 burt, brown and bric:sk »04 •· 

_ elspathio gr1 ta oeoa$lontU.t;y occur 1n tho s.eq~enoe· ~ 

B1ua1, pu:t';ple. maura, y~Uow $114 ~~b ·Q·lA.V' b&nds prob• 

""h'il ' ._,.. .... sent wea•t.a-.41, sh: al ' t.. .... - .-4 . : . a ou7k•- Jf<""' , •-. · ·-···e •. ~ -•11 ... '!'l'p,..~ . . .. ~""',;'10-QU! •.• a "'""""~ ... zon.,. .- ·~ ~ ~VLW;"' 
' 

paeu4omorphi~ at"t~ nita, ooeur 10 tJev~X'al ~ tb.e, a:rkoslo 

beds .• <&speciu:Ly· th~ t1n-.. grained ones,. 

•rhe ·quertz1't"s ot the NtlW'e~ swiea oan be to110We4, 

PrGieot~ ab&ve the intervening aftlllt hom the ~bokberg 

-.a ln a nortn~sterlt dir:ection to ~he Groot GJ:~a~~-
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hills torm&d b~he arkoaes and quartzites ot the lowe~ 

Nuwerus es-l·&s· rtse :above the pUin on the east. t;ebe 
' f-

oocwcnna& o. · these baaal. m•bers on the west 1 and qua,r ... 

21. tE)S Qharaoteristl.o ot the nddale por"t!on of the 

· ertea; on the· $Ut1, $UJ>porta tM. view th~t a no:rth~Ou'tlb · 

trendln taul t, Wi 1m a downt~ on tne. eastt stde, exists 

parallel to the Groot Graetwe.ter 1n th1s &rett... '1'bls view 

ls tu:th<U' streagthened by the extenat?.e She$ts ot wbi te 

qua.trt~ pebble.a derived. from veins mold.ng a taul t.plane 

Vlhl:eb care~ par-ts ot tne tle:ts to the east. _uoh a f!4iu1.~ 

vtoula ea.u&e the G.abok~n S!fll.Olin:al. structure to p1tcb 

tovtat'de the north~Jest and lJ.neatton nteas~ent& in the 

~he bQds ot t..'he aoo1 berg area are aim!~ to tho e 01· 

'the 10 r~er r;fuwe:t'U.S Qt . Gemsbokb&rg, .. b0to~•l1h No .12 shows 

the ·alternating qumaitQs, a.rkoaoo and PhY'lllfiio phUEf 

expGsed in a tr1'butary or the Groot Gra.atwate:o • *!'he 

distant llil.l.a n~u U!poraltop ~ oap ·ed by i)lue qQ.~'t­

zi tes. ot the u per Nuwe.rus-. 

PbOtQgrllph No.13 1llustr ·tes the mode- ot W$ thering 

ot tha arkOses ne~r Rooibe,:g • seve·ral horizons o£ :rh1oh 
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oarry 1 ·. onit · paeu o b.,;; ru. "cr pyrite. 

From Roo1berg to~ardo LUiporskop tho rooks r!s in the 

suoeeaaion until tho u par bluo quar zitea, ~ith nor 

horizons of mauve· d pink. phy1l1 ea, cap tho ~>ro '~nont 

ridges . :.t:hose rocks pera t in a. n rt - ·ro torly d reotio 

across the northern :>or· ion of oedvorloo:r to iostex-t ... ko 

me:co they . e cut off · ainst th ink Gneiss by tho 

Potkloi•Moedvorloor fault . 

To tho north ast o the Ltd_er kOJ•Rooiberg ridge 

along the Groot Gra.af'\'mter valley, tho Nu aru bod... o .rlio 

the Banal L ostones . The nature ot' hio oon act was 

ex nod by tr·versing across tho va~loy from a point north 

o:f' Lui er kop tot·rards t e Trigonometric 1 bo con 11 Just 

ooutll of tho river ioolated atches of quartz! tes ~ ero 

observed, p arontl;r overlying the l es onos, hut c a.r d 

cover conceals tho nnturo of the co t ct. axtonsivo 

devolop.ment ot votn quartz and limonite aucgoata ho~rovor, 

a a rio ot strike aults, d heso uartz1tos may bo a 

all grabon or s bodo n tho ~eatonen . Noaro 

t o boaeon the arkoses and qu tz t o of rna ~erios 

arc aeon to ovorli tho l eato o con.f'o " bly. It is 

not-co '_e at thio locality th t o arkoses oro d voloved 
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to a lesser extent and that ·'·t ~ l o ·rar beds ot the NuvJerUS 

s eries show a detini te t endency t o ·t hin out i .... a north .. 

west$rlr direction., A zimila:r t .tnnin'" of ·1 e arkoses 

was also ob~<u:ved above t he limestones out t Lui erskGp 

on the northern portion ot Moedverloor~ 

south ot the Luip.e:rskop ridge the Nuvl&rua series 1s 

represented m.tU.nly by the m14dle and upper bl.ue quert.zltes 

and their asaoe iated pink and mauve pbylli tea, with occaa• 

tonal quarte•serleite schists which may replace 1n part 

some of the ~ko.s.1c horizoruh In this area tha aeries is. 

repeated several tlmea by strike taul ta wh1ch are. marked 

by l1nlonit1o breccias.. cxne minor fol ding is present, 

but the dips . approaohing 30° 1n places,, are due mainly to 

blOCk faulting -end t.ll ting, The c.ornpetant quert2i tea 

have in some eases sut:f'e.re4 alif3ht shattering, 'VIhtlG small 
• 

drag folds .have been induced 1n the sotter• in-terbedded 

argillaceous. llo1"1zons. 

The qu8l'rt-al tea of the \q}per Nuwerus ara genGrall y 

coarse,.grainad and occasionally ahov1 congl.omoratio phases . 

Abo'-'t two and a half · miles tveat ot th~ gypsum di ggine;s at 

ere;plaas sevoral kopp1es lie half a mile west .of the road 

to er ~ ' laaa, and on one ot t hese ko:p ies , rnarlted by a 

stone beacon ere.ctod during tbe survey, a conglomeratic 

phase was observed in the quartz! tes . ebb1as of blue 

quartz and .fine srat.nad quartzite. up to 1 inob i n diameter., 

occur 1n a coarse-grained quartzitic matrix.. Jw illus­

trated by t ho qua:rtz1 tea in this local! ty, t he bedding in 

these m.aasivo rooks can often bQ disoe:ned onl y by bands: 

of grains o:r t ho cllaracter1at.io blue quartz. 

The ridge to the south•WQat ot tb$ stream just .soutb 

or Ber gpl aas ta built up ot a thicker phase. of t he pnyl-

11 tes and quartz~er1c1 te sohists ot t he middle and u_ Jer 

nuwerus s eries than was observed 1n other parts of the 

are • I his r1dse· is seen in llotagraph ~· o,aa (p .l09) 
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types oceur ln th.e present .rea. It is ossi blo that. 

more intense oar,th m.ovaments ln the southern area uere 

responslble tor· the1J~· form«t1~. 'I'hey woUld appeQ to 

o~reapond. to the chlor1 t1c s.hales tht!lt occur 1n the 

·ur.JOrus Sttrl.ea in the northel'D area. 

:Qe :Plr.gbabd\t gg,qq .it ~a•ao;lSioa 9! !#l~ IN!fe . szaum &a !hi 
l!t! .BJ:m!ssoa P&xli,QD.• 

Tho BaSal Limestone &,:rles 1s known onl.yr t~om. the 

a:r~a to the south ot uwe~t Wbere it snovm .a tendency . 

t.o th!.okon owthen followed trom the Groot Grae:twatar vee b 

a aouth~terly direction tov~a van R.bt:nsAorp. Brink 

( ~ p .• lae ot seq;) has shown tbOt· tbe· r<Itl\Jerus beds at t .he 

base of the Nama in thea ~o ma;pped by hlm1 rest upon the 

lnk a.neisa or on the t-ocks of the : eia system, ~nd he has 

s.uggested that ·tney l!'eproaent• 1n part, de:poaits of a 

terres·tr1al or1g.tn. As mdonoc be merttiQna the l.ens-

111'\a hab1 t ot the 'ba$td. oons lomerate be.n<ta and th'il. tncQJl• 

atstanay ot aucoeasive layer~. fl&' says turtber·, "Some• 

times tbe depoai.ts ware torm.ed on dey land on tbo granite 

s.urtao.$ as 1nd1oatoo. by the 'ins1tut Q'kose.s.. Hjpghe,.. up 

in. t he suceess1on a,round ~ the sed.JJ:nents .are. leas. 

:te1spa.th1o end the thin p\U"pl!sh Nuwe,ru_s q;uartzi te.s of ·the 

northern area, ln tbe vtcln1 ty o ;' Drae.ihoek fUld Groot R1et 

are. almOst telapar.treez Qnd the cond1t1ona of ~de osition 

may .have been ahall..ow aarine" • Bl'lnk also oonsidera that 

the SOhvmrz.kalk. Wbi.on tollowa the N\l'WerwJ S$J.\1es 

ooreeormeblY• ls ot shal.low martne or1g1n. 

Tha above obsenat1ona by Brink; tog~the:r vdth obser. 

v t:to lS m do 1n the Ql:'ea to the sout-h, hf!W'e led the author 

o $ • .t the ro1 o in, .... ~noral1sed aoheme tor the mode of 

de ooi .. ion of l ~o r ama ys tent!n tlle van _Rhynsdorp Division. 
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behind the a •ion olluroh and huts., These argill c ouJ 

rooks must att-ain a thic .. oss of overal hundred f oot 1 

contain s qu~tzit horizon·~ ho phy:J.litoo and soh sts 

are al st invari ly in highly '1 thered state that 

~enders diffioult a dosori tion of the·ir origin o oa• 

ition . 

Tbe Zoutfontoin Tri gon · etr cal beacon i situ ted on 

a '"O p i$ co osed of U\'lerus queu:tzi tos eurroundod by an 

e.xtono ~ ve are . of rad ·Sand . Tbi$ outcrop is useful 1n 

tMlPpi g tho continuation o:t ll Nmvorus qu.artzi tos ;rhioh 

lie to · e north of the borst of lda roeka on · · edvorl.o r • 

Beyond the -and oove:r to the east o he zout ontein beacon. 

er oses · · d quartz! es of the larrar Nu rer orios occur 

overly· the Basal L ·. estona.;; in t .he vicinity of t 1e <30tl. 

fluenoe of the Varseho d out Rivers . 

Blue quart i tes ,. pinl:" phyll1tea, a ey tels 1athio 

stone d quariiz-seric!to ·ehists oectJ.t> on tho south• 

"os. s d of the fault b undi . the horst of the Hilda 

r ... as on o soutno.rn art ot !'\ oedvorloor. Those rool D 

oorrela ed td t.h s lar o oo of' tho uppor ~ uuo ~ories 

the nox- hern art on of ocdverloor . uartz1te 

c ryinn . a.!ns of blue qua;rtz ms o -sorvad at a point just 

south--\' oat o.f tho tault orossed by the road fro Hol.rivier 

IOJ;ldin to eswa.tEla-, to the s.outh•,rest n:f the Zout:f'·ontein 

be con~ · s qunrtzi te v~ uld ap ar to oorrospond to tha 

qua,rtzi tes ntioned above on oedV'erloor to the sottth• rest 

o:t' the Hi da aries horst fault , and i s corral te vii th 

the NuvJGrus "'eriGS t 

mho bl e quartzite& o the Uuvrerus . or1oo assoc1a:tad 

·• · c:1 -'·llc ,.)a l L· estoncs at. Holri vier and Vlermuis 1 

ave be .. n mentionn.d in connec~J.on lith the Basal estones 

o.t h·)so plaoos . 

tho . h p ylli to and sortci.tic quartz schists · ero 

not record.ed in llo .t vorus er1cs by Dr i nk , r ool ... o of thos o 



-tro'U{;Jl. that lay to the aou.th of' .a latldmaas 

the main ot gneJ.ss 8Ud also Qf ot her ~cl~ 1 pr e .... J:Jatlla 

eg0 • Tile old shore•line ot th1s troug111 v10tL' .. d: ap · eQr to 

have e~endecl trott1 the no.l gllQ()urhooi ot oa.ter~akop 

(nortb.•noPth.,.st ot Luipe~sko-p) ln e genereJ. •outb....as.te:rly 

d1~et1on towezde van Rhynsd~, Tho floo:t at tb.ts tro\l@b 

p:rob4bly eone1sted o£ · i.ll.t GneJ.as and se41m~nta ot tbe 

H1~14a su-1.ea, 

The ~lslne ltVttl ot the NatBfll SCf& tlooe\84 tlta t~o~ 

and the d:epo$1tlon ot the oelo8n;()U8 Basal Limestones 

·o~ce<l. A rtse .IJ;t ~J&a.l«el, .rather than a. a&l,'leJtal 

elnld.n:g ot the lanGm.aas, seCJXS more probable Vlbe.n. lt is 

;r:$rllem,be~ed th$t about 300 miles. to the north !a sWl.ar 

c.tU.eareo$J: 1 bUBl Nema phase '* ln the p3Ji0c6Se of to~ 

atton una~ aomewh&t: :Stmile.r t~.ond1t1cms 1.n the Nabas area. 

In c-onnectlcm wltb the tomt:lt.lon ot these baaal oal• 

oare:ous phas.es ,of tto. ~lema1 it 14 ot lllUOb mtoreat to quote 

au 'l'o1 t ( a p . 4191) on the Tl'ansva.al.• ama t11U'1ne subme~$iloe ; 

·"That the t>1hole ot thi-s huge area th:en aubaldQd bmteath the 

waters ot thE) ooean cannQt be 4oubted • J..t be.tng furthermore 

not unlikelY that the great and extenaJ.ve, llmeatone, tol'm* 

ationa 1n .Ka\attga and «long the Lowe~ Congo were· oontem­

poraneoual.y toJJmed"• 

Bollowt.ng the. .tu~ uP of the trough w1tb lJJnastonee, 

the sea-level continued to rl.se vtltb the J;"e,sultant tloOd!.ng 

,ot the lov~lrlne ()Gaatel port1olis ot the pre-Nama continent. 

Rs.p.l .d oeo1l1at1ons or a~level during those t3;.ln.$S ax-e 

1ndioated by the ntmlSrO'tl$ aut.lden changes in the lithology 

ot the basal Nuwerus beds tr-am. pro4orr4neatly ql1Snz1t1e to 

arkos1c enil argillaceous ph:Uea, &nd aJ.so by tba ooalll'T9Ilc& 

ot deposita chare.oteriat1o ot the llttoral conditions: Wblcb 

have been obsewM bY' Brink in the NtlVIeWS eu-ea. Th'o 

s · · l arity bet\~en the basal t~ama pbeaes 1n both the ve~n 

I .. ;vni:Juor , end Steinkopt regions atrongJS eue;eesta that this 

.· 



marine: tran~s.ton a~Jroe.a th0 . · ra-Nama continent ooeurt"$(1 

ovt~t e \"t.td~·spnod ·are•, e.xtsnd1ng at least rro · tileS van 

Rb.ynsdo~ ~e.~lon !n the sout h • as t~· nort h osoibl y as the 

~laultll).ft . ~ounta1ns. ~· i n t:>OU.tll west Afrio t; • a .a 1 s taneQ 

ot approdmately &oo mll~a., lt is Of 1ntereat t o note 

b.&~e tttat Dr,. M.ru•t~ hns found evidence in .the Nauta.utt 

t'llountain.a ot tho slUillPing ot· Name. &e41tnents in.to· a mar$ne 

troUgh. 

There 1$. e1f1denoe· that. tM P1'S$Mt a).eyateti oounte!n 

r~ion ot· the · 'am:\Gabers fdso constitute4 an elevated 

t'~1on in Nama times.) 1'1\e NenvA sboV18 a uttli'k$\ tondenoy 

to become 1;h1nneJ,t When tollQWl. t~• the north 1n the 

v-an fthYns4ctrp Divtsl()l')1 ~hat la totvards the· Kamtesberg, 

At O~bak'bers the N11WBWS r;;eries ts at least 1.soo. teot 

th1ok1 at 11uwerus it ls 1n tho: na1Sllbotu'hoo4 ot 600 teGt• 

while turtber to tho north .at Gt'~tor .•. north-east of 

D1 ttortonte!n, Brink l"OeCcnlo a. tb1ckness of las.Q tben 

100 teet. ot ~ bQfle. between th.Q underlYinG :Prirnitivu 

RockS a:n4 tbe beb\'lnnkal.k sl\alos ~abo're, S.t1U turth(itr to 

th.e no:rtll tho Nama ~~s ooctW q tldn, taalated outUers 

J>estting on. the StlEtlss nest Ottt,'!.ie' " . 

Brlnk has li1U608S·ted that the. oe~alk Serle.a was 

elso 4tvo.attedt under shallow martno· oon<l1tion$., and cites 

th~ toll~ evtdenc• (4 p,184)' "The dlaoa,£4&1 tom ot 

tbelr p&bblG:t • .SJ1d the poorly sorted natuw ,of tho o~on­

gl.om$1'etea and grl ts ot the Byettndezmeid sector ( the ·~ 

called Ib1quaa eonglOll•ratta ) hatte ~~ been mentto.nad 

. Gd 't.be 3one·lus1on that thQ$e ve -ami and shlngla 1n.d1·c• 

a't.lns the )Otd. t1on ot an. ol<l sbor~·Uno ot' the ah.aJ.l:0\1 sea 

s.aem.a to, be: r6aaonabl•" • 

Tb<t d.Gpoaitton ot th.e Nama Syatem 1n tbe. f'M l1.hyn:t4tJrp 
. I 

Dtv1a:S,on. tAaY ·ttu~retore. be st~i$84 M 1'ollowe-. "fn& · .. 

rising Nt~m.a. i$$tl t11led t!Je p~xiat!n0 troUSb ot the 

sou.t 1om .el'tQ.a \tl tb ~itnet),ton•s Wbloh may possiblY be ot an 



.organic origin ( p 145) • Marble transgression aoros>;i ho 

10\'t•lying eoestal regions o~ the prt:t-Nama laadln.ass res. · ol1 

in the d·epo&l tlon ot· -the predominantly quartz! tic and 

arkOsic Nuweru.s Series cons!at1ng ot true marine eediment.s 

in the· southem are.a, $J.d. .mi.xed marine and l1.ttoral st:Jdl-. 

menta 1n the northern area wne.re the sea was. advancing u;p 

tne· slope o~ a landmass ot essentially gne1ssoeE> roelgs. 

This ·Sdvanot oontinued o~ WM renewe4 ln Schwar~alk ttm.es • 

and the p~sence ot extensive. ehalY horieons 1n the latter 

ser·les may 1nc11oa1;e that chamioaJ. weathering over the 

landmass was dominant 1n contract to tbe mechanical weather­

ing of twmrua t~es Which gave r1ae to the arkoses and 

quartz1 tes ot that series., It ls posa1b:La that ~e.lle tbin 

llme"stone .horizon record«td b.y Br1'nk 1n the Sol:lWarZkal.k of 

the Nuwerus ·area may correspond 1a stratigraphie. position 

to t he much thiok~r SohwarZkalk 11mes.tonee of the Northern 

cape and South•West Atr1ean r~g1onG.-

'Ole. c,()K~l!l3rA9n ot:;tM vs ~~aAm N!!a!l!ltn t!lq .!m 
s,mtem o' ,th~ }!O,£fjlem,. Hetacm·• 

No basal Nama toma.tion correapond1ng to the asaJ. 

L.tmeatones of the van Rhy'n.sdorp Di:f1a.ton has been recorded 

from the northern region, w1th the possible exception of the 

a bas series desor-1 bed by eta Vllliers ( 7 ) trorn the Nab48-. 

Obam.gab Rl ver a.rea on the Orange River • The Nabe.s series, 

Which may reach a mu1mum thJ.ckllass ot 11 500 f'eet, oontairuJ 

several limestone ancl ltmeatonG oonglome~rate hor1Z,Ons. 

It 'WOuld .~eem that this at1'1ea was dep.osl ted 1n a loo·al 

trough prior to the depoe1t1..on of the Kulbts qu~~itea. 

and t __ nrru.lels the Basal IJ.mestone Series of van 

H ynsd rp .. de Vill i er a found no break in d·epostt1on 

betrree ·1o aba$ ~·aries and the ovcrly'ing Uibis quart• 

zi tos • The eont'or:mable Hltw:'e o:r the contact betwe.en th~ 

Basal Limestones and the uwerus S&t'ies at Gemobokberg has 



been d8lllonstrate4 .• 

There can be little doubt that ~be NuW$t"\l$ sories 1' 

van Rhvn,ed.o~p can be correl.ated with thE» remarkably s l ,., 

steinkopt Bo4c.t Whlcb have be«m. u1sousu4 on pag$ e;; 5~ 

Both t hese: .formations snow but a small dt~ ot told1ng 

and have been ettac.ted by t ·aul ts ot a tensional natul'e~ '-

Folding on a more intense scale has atteot.a. t .be pre- ·&ma 

formations of bOth the van RhYnadorp and the. :northern 
j 

l'$g1ons. The Steinkopf Ektds rest, unoonto:rmably on gne.tse; 

Ylllich .la 1n all p~be.blll tr at the same gene%'-'al. ~t) as the 

Pink Gneis~J wbioh underlies the Nllwerus sa:ri·ea in the 

northern v• R.b.ynadorp region, Xt ther.:tore the ate1nk0pt 

Bods are. eoeepted a& bein0 ot Wldoubte4 Nama age 1 .the Rual 

Limestone 8.1\d Nuw.rus Se.rlea ot the van RllYnSdorp region 

can be oontident11 G<U!i<lt'elatoa. wl th the Natna oYBtern. ot th~ 

NOrthern Otipo and ·• out~-est Atr1ca. 

According to Bl1.nk ( 4 lhlB9} tha~ le no neoesa1ty 

t ·or the 1ntJroduot1on o't a new natae tor the upper ·~naoeous 

portion or the. Boh'WarZk-al.k . •rtes mapped by him ln the 

NU¥terus area., fkl cons14ers that th!.s arenao•ous phase ta 

ot l.ooal 1m:portanoe only, an.d. that t t wolll.d bo unde•trable 

to at'OUI> it i\41 a separate· sarieG corres!)ondJ.ns to tbe F1sh 

River series ot south-west Mrtoa. 

The following ~able sbows the th.ree members Qt the 

Nama sy~tsn recognised ln the -nn Rbyns4Gl:'P Dlvlaion,. 

together wt tb. those ot the northern region , rl. th \vbiOb they 

would appear to fi€',r8e most clotJeJ.y, 

VAA JUltAit\OJ.)l 

. e~alk ~eries 

tt 

•asal L1E'lestone n 

Nq£!h!ra :liftGMm 
so~alk serto 
stoinkOpt B.a.e. 

Ne.'bas se:rtes 
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:J. o follo1.dne; te le gi vea tho auocesaion or the Nama 

yat in ·.sout h-'1lest ric :rrom tho northern · uklutt oun­

tains aran , sout 'ttvra.:r-d vi& the ethanio area ta · ambad. 

'I1he author 1s indebted to Dr. H. "[artiu of \ indhoak for this 

i formation 

,• 

Lower 
N 

2000 to 
3000 -t"t, 

1 50 to 
000 f t. 

( chwarz a.l k ) 
100 ft. 
30 to 
1 0 :rt ,. 

? 

Dolomites 

1111 t _, with N Dolomite 
and Sohwarzko.lk 

Dolo t os ~ t h bro li1l1 
bl ue s llales · 

Dolomites ~ntorbedded 1.T.lth 
quartzi t ea und p · , le sh l ea 

~.reon nd brovm i ·dur tad 
shales 

luck 1 e t onos vith dol 
roof s 'artly p ssi (?into . 
Kui bi s qu.nrtzi t e in t lw _ vi s ' 
T~. oun tains , 

Dark shalas with t hin q 1artzi 
nnd dolo ito b ds. 

Co.ngl o ,or t o 

/ 

I t is of interest to not,e the oacur:E enoes o.f basal 

conglomerates in the Ne.ukluft and Bothnnie areas which aro 

suooGa ed by d r k hales en.d doJ.omi -te bands in tho tomor 

I t ia :possibl that thea& shnlos and dolom.itea ay 

correspond to t he el Limestone ories of tile Van Rhyna-

do .. region. Tho o ganic origin f part at loaat of tho 

Hauklutt ~ohVI 3k.Ulk 1 estones and dol t i tee io indi cated 

by 1tbo a.l nl reofs . •I\ ti111 tea are recorded ussoc · a ted 

'li t _l l imos ton as, one i n t he Up par Nama in t he N ukluf 

ount n.a and one in tho arm. bad area. 
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'ihe- pre.s.ent lnve&ttgation has shown that there ere 

not two diattnot phases of gneiss, .1.n the eou.them pu;t o-r 

the van Rhynadorp D1v1s1on1 and that \he yaunge~ rn.a.sa ot 

the ·.oedv.erloor Hll.ls area1 mappe4 by Roaers on Sheet 19, 

NieUW$rus'fi • 1a a south-em atens1on Of the Pink Gneiss ot · 

tbo Nuwe.rus au.,-ea. 

In ·the southem llar'b of N8$aqualan4 1 t ls p.osail)le to 

·.tU.atingu!ah two .nudn typee or snetss that ~ eonveni&-ntly' 

be called the GroY Gneiss an4 the Pink Cnels-s • '1'h0 Pink 

Gneiss oxtenda soutllWerda tram e.. llne betwen Gari.es and 

BJ. tterfonte1n to'W&tCla •• ftb1nSdo:rp • whlle to the north ot 

G~1es the Grey Gneiss oon1ilnU.e8· ~s Sprtngbok Gn4 

tor:ma tho majol" put o"f tho Namequalan4 bathol!. th. l:n this 

region. :l'b is b.Opect that the 1!6-oognitlon of th.els& tm 

d1at1not typts. ot the general term$ "Namaqualand Gr ani i e, 

and "J.lamnqualand Gr8i11 t..-Gne1sa-" wtU belp ·to minimis a the 

-nontu.sion 'some,times caused by the use ot the l.att$r tl;lrms 

1n describing the oryatal.l!.nes ot southern -.amaquo.land. 

The uss of the toma Grey a.neiss and Plnk .Gnelsa oontorms 

vdtb the distinction that is made 1n the orange River 

.region to the north• 

~'fhe;re is cons14e~ab~e ·evidence that the Pink Onelsa 

ot the van RbY'nadGll> region 1s the result ot extana1ve 

gran1t1f!Jat1on ~ the Kb.els Sya'tatll• an.d that it s.s essen• 

UalJ.1' a muglnal phase ot th.e Grey Gneiss and occurs 

-tween th~ latter and th& ongtnal ho04~ne of' l0lo·1e 

a$dit!lents • 

IJ!htU:e era grounds tor suggesting that the Pink Gneiss 

ot the ven RhlmsdOl:'P Dt vision corresponds to the Pink 

Gneioa ot the Kakamaa tU"Qa., and it is possible that the­

aplogrtmltes desor1be4 by Ooetzee ( 5 p·.1Sl) tran th.e 

GoOdhouse-Pella area can be oOl'related wl th ~he · lnk 

Gnetss • The HOogoo:r grant te t Which Ooe~e inclUded in 



tho itcs , h o aovor 1 

::. 1nk Gn 1 a o Rbynadorp . 

tur a in co on . :ri th the 

ohngo nd do Villi rs 

vo h follotnnc d sc 1 ion of Hoogoor oec 

(27 p .2 6) " t p ' 

bot 'l n ne 
0 h 

d 

b on conf d to tb oont ct 

t a 1m nto d lav 

to he outh1 i :lhieh it p lit• ~11 inj o-

ti ns on oc e . It 1s genor ly ot r d1sh 

th his it 

of n rus on of th 

be uo in p t to gr 

yin .. ho liett 4'4""'1::::1'-<\ .... 

ink Gnois ... of 

1 o.thsr 1 to 1 g 

s ot o ·on . It 1a _os 1bl · 

~ c h s of ho 

d t or1 

1 

n eri 

1 0 

t on an p ingonooio ooo 

ynsdorp en s o 

b ul r 

ue in iz by ol tion,. I do not fa tho 

.......... ,r. ..... d • . -struetura so o ·on in th Gr y Gn io.., turt r 

to the nor b . Photogr ph No .14 shows the t thorina 

typie 1 ot th P nl< Gne1ou ot v nsdorp . 

Th r two ooourrono n of the oiss orthy o 

noto in tho ro survoyod. Tho first occurs 1n the ii:t!ilnl 

str l•bod bout lo oast of tho old nr.mhouso on 
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Jioedver·loor. A p tch o.f: gneiss • bout ~50 t ·oot lo 

by 150 toot 'vido1 is o osod in tho ot •bOd end is 

sur-;r6lU1d d by . ed ants ox tho ld ori s. Pr&etieally 

all tho tlontac ts of th gn.oiso cone · • 'but · :t tho 

northern d in th . str · out 2 1'a t . 

d .d runs f:'r tho gnoiso or . bout . fo .. t into 3 o nt 

wo thored t lsp thie grit , Th e tite oonsiato oololy 

of \vhi t , f l!tpar and n bluioh quartz ·litb oao oton l fl ~ o 

ot tllUSeovi to . Th ooond oour:t' nco 1 soon t tho he ~ 

of small kloor noxt to tho ro 4 fr v do:nd l. to 

Vlornroio ip ana 1o ncrw on 11 Iio ,.a. At this looillity 

atch <:>t gnoios is clo oly oaaooiat 11th grey- p.byllttos 

and doloml o or the r · d or!oo , i lo tho er•oiss p ... 

e s. to Uo dj c nt to 'thG ... hylli tes • tho co ~ect t·li th 

th dol · to . Q bo o. t ultod ono" Tb o e;neiss 1.:... 

she> o owh t v1o tnared but o bo eorr 1 ted '11th 

the ink Gnie of h · r!foodvorloor lln to tho north. 

"rll t . IX't'Ul:' of the . 1nk Gneiss a t · icallS" allo-

triomorphic g;r u.l _ d is illustrnt by I. · oro_ hoto a h 

I· o ~ 1.5 . In ~ t 01' ho oo t1 visited the gno1:sa is 

modi • to tino r .1ned • but some porp~i tic 'f/ 1 tieo 

h ~fJ. been eeor . od by> . ink tr ho du 7orua a.ron •· 

• 

--
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Tho vor o ot l- des of th . i. o in ho 

• _s<lorp Di v i on oho\70 roUC"AlY 4 pot b fol:Jp , 

40~~ qu tzt 12 J pl 1ocl s d " blottt , th 1 tte 

boinB tho ost bund t d k ~ Hornblcndo is 

t . Th eoeosory n r o inolml iron o , 

ti it , z rcon , tit d muaoovit • 

Po h talsp ropr a ·ntad 

mioroel:tn , a e 

o ts of o thool o ~ r oboe 

op o on coll eta on Houtkr 

River . 

n 

st entir 11 by 

_ch n ao 
in :vr 

th .. oin Gorp 

Tho mloroclino shcnv th ch a.ctor:1stie n · d · r ontt 

st ctura nd to ho l goot nino, troquentJ..y ncloa· 

other oonoti tuonts ill 1 tr t d by . cro:photo 

J o suremonts ot 2V howe r neo of b t~on 82° 95° 

Jh1 th pl ool o -rGqUontly ho1.vs a t 

clouuJ.n tho mio oel-tn is lt:r y ole . in frosh . oc ono . 

45. 

so. 

l iocl oe occurs 1 .,.. ina, of'ton 

d oco aion lly enclosed 1n tho l g .r pl tao 
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stage bY' means o:t the .rd. ttm.IGn _,nal meth04 ( 10 p ~15) and 

showed a range rrom Ab93~ to Ab73An2,. The pl&e1~1ases 

Vll17' theN~a~· fiom baa.lc albt.te to oUsool~e with tne 

lat~ predominai',!ng; the~ ... age ot 14 specimena.f in• 

olUdins 4 t:r<xm th! liT~ al!'ea, \t\4 t e.<~J~Po81t1on ot: 

Aba4lVll&• 

Pract1oal1y al.l the plagiocl&ae .SbO\ta s.tgns ·ot a r• 

to!tiaa\1on and in t~evo~a1 instanc&a this prooeas prevente4 

datarmi.aat1ons ot compoalt&on, ReactL.on r!Jns be. twa.,. / · · 

s.er1c1t1eed plagioclase 1nolus1ons an<l the! eno1oslng mio~­

oUna vi$re observecl 1n ·sevoal oaeea:. These rima are in 

ganeral noN ac!4 than the pl;.agioolue and tw1nn1ng 1a 

usually abs<mt, Thta $U68Sats roactton bet-ween the 

eaJ'l!a!' pl·ag1.oc1ase ana 't.b.Et l•ta:r miorooUne during \'Jhtc.h 

·add1t1on of soda to th& plagioolaPJe lnoroased l ta Ab con• 

tent tn tho rim, The absence ot s.viei tlsat1on in the 

rttn "ftould seem to 1nditt'lte that the. oloud.tns of· the ploglo­

claso vta$ induced prior to the tomatton ot tbo l'llio:rocllna · 
' 

which \18$ rospGrul.lble tor the, clear rea.otlo.n rim. The. 

treqU$1t occtU"renc& ot myrmeldte ln laths ot plagioclase 

may be related to e similar reaction process w1 th tlle 

mio»ocUne . ~U.crophotogre.ph ~u.>.l S:hOWG ·In inclusion of 

plae;loc1ase· in a plate' of mlorc>ollne1 a® 1lltWtl:'ate~. the 

,olou4ing of the plaglool.ase OoJ""e and tb.e. ,olav rim. 

H,orc)photograph NO •. l'1 shoriS the d"'elopment o:t tr1Yl'm()ldt1o 

staouotur.e tn pl.agloclase. It 1s of in~st to note: thAt 

the twin lorn.ollae otton cross tbrrough ttu!.l ~eld. tio 



·ro po e lon tio h :vo been f_ rod o l n 

tho re e 1 n et · an pot h t lop . iool • 

Tilley ( 29 } d "ndoraon ( 2 ) oug , st ~h ... pot 11 tela or 

h b o r pl ood by pl ool o 1 1 l Uoo.. ld ( ~ ) 

incli . croolln . e.pl cos tho pl ·a ... 

cl ~ cnoer (28} .r aes uhG gin on .... h t 

esUl s f a th d co Boonoo of bite 

d in ooluti n n th po eh tel ar 

s o.r , 1~ oo ob erv d t. 

of olbitic·r s around pl oelas and myrm tio ... 

t o. .o considers it lik 11· th t ~ d tho 

.. b1 tio o d teric ction roduot • 

Tho utb.or ro r the xpl t ~o l'..i von by oclrold. 

roc ding the alb!tio r ~, 1 • . • th t thoy rep oo t 

roplao · . ont of pl ('< ol no by m.iorocl1na 

Bio 

Diotit constitutes tho most i mport .t d r or l 

in thq ois • It oho ·1·· l oclttoi o 

to d rl .. , ost O.t. ua, eni h... 'rho grcon in.go 

m y oos bl1 b duo to initial t r t1on of the b!ot1t _ 

t c~~o it Tho rol tively bi t activo indio s of 

th b o ita ( ~ =- l . 650 !: o . oo3} ugg otn bie;h iron 

, d 't' s oo obootvod by c tz ( . l · ) in tho 

,; 

·' 
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,. River. 
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,, 
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" u n 

" " Potkle1. , 
" " Zondorwater1 N.·W- ot Po~klei, 
" " Illandstonteu, N. -\V. ot 1-'0tkle1. 
'' " Gannaboa 'rrlg. beacon (w.c. Brink). 
" " noar 11. " " 
" " Hoedkop•Hartsoer see tor " " 

Gran! te at Ge~puts associated with metamorphic cnelss 
( w,; c. Brink) • 
Aftrage ot 1.4 _sample• ot Pink Gne1sa tram the 
van Rh.ynsdorp D1Vis10a.1 
Average ot the Aplo#&td. tes ( Coetzee) • 
Aplogr&n1 te uaoei.ated w1 th Khela: b1ot1 te-telapa:r 
gneiss. I>ella. (Oo~tzee 10 ) • 
Pink Gneiss • -akamaa. 

" .,., n 
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' .. . ~ .. ~·· ·;,, .. ·.' ••• ,... • :· ''l':··· ... ~ . ., • . ~ . ... • ,.. ,":. -.. .., . ..... , 

PinJ: Gneiss # i!ioo<lve:rl·ool."'~ PG 1 ~ · , ' , 
- '~( :~ · .· r ~,:r ~:" t;~P.: . '·: ·'11 

H ti · f'l 1;:;c. 2-. 
n tJ - vt ?C. 3. 
·U n Hout..'k:r·aal ~ Klein Goarap River'~ 
*' u Moedvorloor., 
t? 

t? 

tt 
tt 
tt ,., 
n 

~~ w 
n i1 

" PotkJ.ei. 
" Zontlorv;a:t_er 1 . N. • W. of' Potkle:t il 
tt Elandoton te:l.u, N • -t.PJ • of l~otk.l.ei" 
n Gnr>nabos tfl•ie;. beacon (W.C. Bri.nl~) • 
t-1 na4.tf' 1.1. w u · 

'~ 1 f'l Hoedko:p .... IIa:rtseer sector " " 

• 
~~ 
.J. 

Grani ta at Geelputo associatecl \vi th metam.or:phie gneiss; 
( W .. c .• Brin_k ),. 
Aver-age of 14 _smnplos of Pinl~ Gneiss from the 
van Eh:rnsdorp Division . 
Avsr•ago of' tho Aplor;r~..nit:.os ( CO$tzee) • 
P..plogra..ni te associated wi tlt lO.leia::bioti te-tals:par · 
gn.oias, J?ella~ ( Coetz·~~ (0 ) ., 
PL'llt Gneioa• Kakamas. 

11 ~ (f ' - " 
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,, 

i ~ 
i 

~ioJ.en of tho Pink G!toi 1:1son ct~ ~ 
t-ff .. · cr ··~-~~ ~ • w4 1"' I r ~ 'II I 0 • •u·41 

l'".-0:. jl,' 

1 · II 
l. I 

I 
, ....... -l 2 3 4 5 5 1( ) '! 8 i ·; 

9 10 ll 12 13 14 15 18 17 18 I 19 I 1 
~---.:--

Q,UO..t'tZ I 40.,(} 37.8 38,4 41.,9 47.2 39.1 43.9 . ?3·~1 '13.2 4:9,2 38.1 35 .5 ' 2\Je*'/ 22.7 39,.2 110 .. 3 40.2 '.1:1.3 3~~ .. 6 
I' ' 

Pot;a.::;h felspaz- 43 .. 5 48~2 . 42.1 44:.5 4J •• 5 37o5 43.8 ~~- 113o4 34.7 53 .. 2 49 .9 49.,2 6 0 ,.8 44 .8 36~;0 38 . 0 30.0 4-0.2 

:.~ lc.,::iocla.;,;o 7 ~(1 11.1 21~2 12.4 10.1 15,2 9 .7 16 . ~ . 12.8 12 .. 8 
I 

8.8 11.8 113.3 7 . 7 12.2 20.8 18,.5 1!3.5 19.,3 

Diot,ito 8.,5 . 2.9 0.,2 0.7 . 1,.8 5.1 2"4 'i: l .• ~ i 0.,5 2li2 + - 3.9 o.a 2.-2 + 2o7 l,Q 1.5 

' 
,·--1':"'" f 

I JIU3C OV:l 'tC i 1 .· ·~ .~ + + - ..,._ - - - + + - + ' + - + 
I 

' . "[ 

Zio::::·rib1o::.(10 + - - . - . - 2.0 - 'i" + - - - -- - - - - -' ,.!. I 
o~\[lt:tite -t- + + + + + + .t' :)i +-

·' 
.... ..... +- -+- -r 

I 
T' + + + i-

;;,f 

ZiJ:'COl1 '~ ~ ~ + + + 1- + ..... -t + 11'- \' ' + -t- - i" - +- i- + +- + 
\ . 

--1 . I' !:'! ... on O!'o + -t' t-
0 ,.~5 + + + \1.3 \ + 1.,0 + 0.7 0 ,9 + 0 .. 3 0 .. 5 0 .. 5 0 ., 5 + 

'l':l tru1:i to + + -r 
0 ..,. . ..._ + 3 i 

~ - ... _, .... ... ... ;: +- ... + t-

·" 
(.1..., !~1 ; '<t ~.~, Q.r'l' 
J'" ... _ _..._..., .... - '.:.....:>"' 

yl 15 'J l3 11 11 c> d co 14 14- 17 15 20 22 27 20 16 17 1.0 .12 lQ 
-

Pot, • .f'olo/Pluc.- 5 .. 9 4;,3 2.0 3~8 4.1 2~~) 4.5 1"7 3.4 .. 
I 

2,.7 e.o 4.2 3 .. 0 9.1 3 .. 7 1.5 2.3 2 A . - 2.1 -~ ' ' ' ~.; J.;( I 

' 

• 
\.,, 
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I 

aplograni tea ot tba GoodbouPe ... Pellc. e.roa. 

' \mile oaga~tio vtebs ware o'baerved in the biotite ot 

oeverel spaciln.cna • this feature in not gone1·al . 

Aqcoaaor.z,l!l.\rieraJ.s. 

Iron ora ocoura 1n practically all the sections ex~ 

lned, and titan! te , with associo.tod. leuooxeno, ia of common 

ooourreno(J. 4Pati:te end zircon. vrere observed iu all the 

speoimons. Oreen horn'blende, probably associated vlith I 

biotite,. waa observed 1n a fo\V aeotions 1nolud1ne P.Gt l 

on Uoedverloor . 

1\ 

I Tho liMen ot .. the ,P1,nk p,.ne.:t.,s~ . . 
I Tho modea ot 14 speetmens of Pink Gneiss rron the 

van Rhynad.o:r·p Di via ion c.ra gi.1ren in th() tollow1ne; table , 

togctber with 2 fran the Kakc.mo.o area.., and the average of 

I the a.ploa:;."ani tea ot tho Goodhouso .... FoUa. area c;i van by 

ooet~ea (5 p.l82) including the t~enyo grn.:..'litg gi\ran by 

nathitlfl (~7 p .l9~). 
j. 

I !:!g4~>S .Qf t,ba }'in);; .GMj.S&t¥J • 8i_l i. -~ 
I 

\ ' 
J 

' ) I,·. 
I 

,. 
I 

I• '· I ~1'1 
l 2 5 4 5 s ., 'a~,f 9 

,,., 
.:..1 12 13 l~; 15 16 17 19 19 

' 
'.:~ .; 

1!. 

Quartz ' 4f' . ~~7. > 3t) . ·! 41 . 9 47 . 2 39 .1 (3.n ~~ t1J.2 38.1 35 . G eq.7 32.? 39•2 40 . 3 40.2 •11 . 3 38.6 '.JeU ..... 
l 

Voto.sh telapn1· 43 .• 5 48,2 ~ ~ ~3.4 42 . 1 44 .5 41 . 5 .57 . 5 ~;.a ,n 64.? 63.2 49.9 49.~ aa .. a 44.8 ~16,6 ~~sa.o 39.9 40.2 
.. ::.lagt()cl.,o.oa 7.€. ll.l !'1.-i - I 

lG.5 21.2 1 ') ,• lO . l .15 . 2 '3.1 ., . q ~2 (J ].f~. 0 a.o 11. 0 15.3 7.7 12.~.; 20 .(3 :!.3.5 19.3 • ~~;'J • . .:: •• t. ... . i •· ' . • 

I .Liot1te e . ~. 2.9 o.a l.? 1,2 !5.-l ~ .. 11 IJt l,'l, b.J •") <') ~3.9 o.o 2.2 2.r1 1.a 1.6 t.:..i ..... + - + 
II j,tf lh\soovi t.e - +- + + - + f - - + 1- - + 

. 1 'l .;- -
-:o:r-.ablondo + - - - II _: - z.o - ... + - - - -- - - -I 

... t:.L')a.ti to + .,_ .;- + 
I' i 'll ~ .... + + + + + +- + + + + ..... + ...... 

' I! ' :1: 

FJ t~v 
l I :...1roon + + 1- .... + ..,.. 

+ +- "t - ...... + - + + + .... + 
.~ron ore ) .,J + 

-q j _,, 
0.7 o.o 0.3 o.n 0.5 u.s + + .... t- T + \~! + 1 .0 ... + 

Tttanito 1).,2 J,l ~ ' ' + + T + + .... . .. ... + +- ... + t-

' I ~ An in Plug, 'I l~) 7 13 11 n.d. .l~ 1-i~ 
1 17 15 20 22 2'1 21 .. 16 17 10 1~? 16 . ) j.!J ~ 

ot, fola/flnc. 5.,9 4:t3 :J.o 3.G . 4.1 ·l 'l. ~) 
1 ~ · .~ l 1- ,_ 1 ., . ' 0. ,) <h~ 5 .. 0 ),l J.7 1,5 2.3 a.4 2.1 , ... u -. .) • '.I: C,.J • ' I 

I_ - · . 
--- I 

\.,_ 
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Anal.Yoea ot Pink Gn 

1 2 3 4 

s1o2 70.4 74.7 71.5 77.1 I 

AlaOs 13.6 12.7 13.0 11.'7 

Fe2~ 1.3 1.0 1.9 1.1 

FoO 2.6 1.0 1.9 0.6 

UgO 1.1 0.3 o.v 0.3 

cao o.8 1.0 1.7 0.5 

ua2o 3.3 3.5 3.3 5.1 

KaO 5.7 5.0 4.7 5.2 \ 

Wl.O 0.07 o.oa o.oo o.oa 

Pao5 0.13 0.09 0.13 o.o3 

cr1o2 0.4 o.e 0.3 0.2 

H20 o.a 0.3 o.7 0.3 

H20 0.07 0.04 o.oa o.oa 
I 

100.07 99.85 99.98 100.20 ~ 
I I I I 

I I I I 

I I I I noma. 

Q, •• •• •• 24.90 32.88 28.08 37.74 I 
or •• •• 33.92 29.47 27.00 30.58 

I 

ab •• •• 27.77 29.34 27.77 26.20 I 

an •• •• 3.06 4.17 6.67 2.50 

0 •• •• 0.82 o.1o - o.1o 

wo •• - - 0.35 -
li 

di en •• - - 0.20 - ' I 

to •• - - 0.13 - J 
I 

[en 2.eo o.ao 1.ao o.eo ' •• 
hy 

3.17 o.ae 1.19 ta •• -
mt •• •• 1.86 1.39 2.78 1.16 I 
11 •• • • 0.76 o.46 o.o1 0.46 I 

I 

hem •• •• - - - 0.32 

ap • • •• 0.34 0.34 0.34 -
H20 •• •• 0.67 0.34 0.16 0.35 

100.07 99.95 98.46 100.21 l 

I I 



?& 

fJ:Iha t&ble of analyses l,nelUdes f.our new analyt:Jea ot 

Pink Gn.~1ns. .t~eo .tram ltoatl;verloo'X' t:lll.d one .from Houtkrael 
' 

on the .Kl~in !JG&rap Ri:.ve:r ~· '!'he lntter 1Gc&l1 ty is near . 

the grouP of· Khe1a J:lookl:! mf)ntionad on page 21,· 
' • • J 

It ia :rtotev~rttw that No a. ·1 m;.d & 1 V'Jhtoh hatfe the 

low,est sto2 ~:lont~nts, cawsr hornblenlle'\l No. e. shovm thO% 

hornblende in the: moda(p.74) $tid lllf.t;;' VO!l·Sibly 'be ru1 occur ... 

renoe ot.tl:t"eY.~ne%s~. 

. An nttmnpt·. wa~ made to plot tho eight enal.yaas on 

~ ~ . an a1o2 ·variation·· a.tusr• but no def1ni te tre.nds we:re 
,;,· 

,...- · recognised... ·~hi~' :ts ~ be· e~eet~d 1t. th$ P1nlt Gneiss .is 

the rea'Olt of f'P1®1ttaation since tb,e original oedirlents 

·would have controlled tb.s ehbieal oomposl tions t!Jf the 

rooks to !\ la.:rge e~tent~ als<> the analysed oampJ.as ~vel"t;) oo1.­

l.eotad :trqm <tndely separated l.oes.ltties. 



,, 
'I 8 9 10 11 18 13 14 15 18 17 18 19 

I ,. o.l& 0,40 o.44 o.36 0,28 0.36 7.80 1.84 o.32 o.ag o.44 1.17 1 

)t?·.,_ •+ . 

• 0.68 1.oa o.96 o.oo 1.00 0,28 1.20 o.44 o.2a 0.50 o.'lo o.a2 ,... 9'1,.16 96.31 96.36 92 • .38 9:S.Bl 94.74 54.83 85.87 97.88 9&.60 97.,93 98.25 

~~ 1.03 2,72 2,24 5.81 a.7a 4.la 35.33 12.'18 0.90 2.15 1.50 o.ao 

99t90 99.63 100.51 loo.oo 99.,35 :19,.8'1 99.56 99.1& 100.93 99.38 100.16 100.57 100.35 
----



I -1 
7 a 9 10 ll 12 13 14 15 16 17 18 19 

. 
.1s 0. 40 o . 44 0 . 35 o . 2i3 0 . 30 7.HO 1 . 84 0 .,32 o.o9 0 . 44 l '! l7 

o.ae 1 ..,08 0 . 96 o,ao 1.oo 0 . 28 1 .20 0 . 44 o.2n Oo50 0 . 70 o.a2 

96 . :36 92 • .38 95 . 01 94. 74: 54 . 83 85 . 87 97 . 00 96 . 60 97 . 93 oo ,2u 

2 ,. 24 1 s .el 1 2 . 1a 1 4 . 18 35. 33 12 . ?8 0 . 90 2. 15 l . 5o 1 o.ao 
o • .;s 
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tM Olass&££ca]t1on gt th~ Piy GA!U• • 

coetzee used Johannsen's metbod ot quant1t1?e 

mineralogical olaas1t1cat1on at the granitic rookS 

( 14 p .140 l in classif'y1ng the various roek•types ot the 

Goedhouse•PeU& area and his nst;J.ts ve ahown 1n »1agram 

uo. 18• Th1a methOd gave an aoellent sepuation, and 

\he Older n.aement Granltes, ·the Younger Namaqualand 

Gran1te-Gne1ases and Aplogranitea tall 1nto d1et1not 

tlalds. 

PJurnsdorp J)i v1$1Gn and 2 trQill the ltakamas area have been 

plotted, 

Quartz 

• 

Potash Feldspdr 

• Pink Gneiss, van Rhynsdorp Division 

x Pink Gneiss, Nuwerus Area (Brink) 

o Younger Namaq. Granite Gneiss (Coetzee) 

• Aplogranite (Coetzee) 

" Older Basement Granite (Coetzee) 

e Pink Gneiss, Kakamas 

Plagioclase 

The Older BaaQ!ilent Gran! tes tall mainly in the 

monzotonali te tandly or the gran.odiori tea w1 th a slight 

transgres sion into the ~amelUtes. The Younger Nama­

qualan4 Granits..Onetsses (l.e •. the Gr.y Gneiss) are con­

tined mainly to the adamell1 tea 1 while the Apl()gl"ani tes 

fall on the border betv10en tho adameUi tes and monzograni tea • 

The Pink Gnoisses tom a distinct field in the monzogranites 

and lie adjacent to aoetzeets Aplogranite tield. 



? 

=low,~t1on rat1g~ gf pne _giropns .q£1 abe • 
In an investig tion or sus ectad product of an ... 

a. ~t;;t.sation ocour1ng nE:aar ·~pr1:ngbok; coet.no ( 5 . 192 ) used 

t he metho dO;pC ih® by thaon (2} ) to distinguish be-t• 

~Je s d!ID. nt ry zircons and zircon · or i · eous or1 :>in. 

B 1 tly~ tho procedure i s to plot the lengtna 

o t e zircons on a d1 . am as ahown helot • 

br0 .ths 

eou.a ~irco·ne tend to bo oontinad to he ;r eld 

bounded by uh r 'tios 1.:2 and lt5. 

9 After C.B.Coetzee 

.---·-. ---· ./·~ ........ ;· ·· · · ··-· ·· · · · · ····~ 

./ .. ··········· ..-_:./ 
// .... / ..... 
~ / ~ 6 .... - .l 

§ / . ..... /.... l :: 
~5 "'). / / .... / 

cr / / 
10 4 i ......... .... 

7 

8 

('-
·· ..... 

5 6 7 8 9 10 II 12 13 l<t 15 16 17 18 

LENGTH One Unit of Length= 00158 mm. 

- ·- · -TMS. Rondebosch. ··············-Granite, Springbok . --Gronite, Pella 

Diagr 

· ,1 te fr l'ella d the 

ad 1antary 

i ised 

:x:~moli th tr The aepru: tlon into t he sodi-

•Ja:t:t'> plotted :for hr . anr ... l &a ·ot 1 . Gn 1as tr _ the 

loea i tieo on 1. adverl.oor aho ·m on a.p o.2; nd esc 

lets e givon in .tagr !l.B . 21 nd 22. 
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40 

• 

30 • • . 
I 
1- • 
0 • • 
-< •• • • • • w y • • • • 0:: ... • • OJ • • • • • • •• • • • • 20 • • - • ' • • - ,.. • • • • 

• • 
• ••• • • 
• • • I 

• 
,:1 • 

• • 
10 • 

I Unit=0·0155mm. 

s 
20 

LENGTH 
50 60 70 

-----
Di 

40.-----------------~r---------------------------------~ 

•• • 
30 • • • • 

.I • • • 
b • • , • -< 

<' • • • • • w 
• • • • 0:: • OJ • • • • • •• • •• • • • • 20 . • • • • ... • • • • • •• 

' • • • • 
• • 

• 10 • 
I Unit= 0·0155mm. 

5 _j 
20 50 60 70 LENGTH 

~4b 
' 

• 
• • 

30 • • 
• 

• I • 5 • -< • • • • w ,~ .,. 
··~ • •• cr • •• • • • • CD 

• • •• • • • • • 20 . ' • • , . • • • • • • •• •• •• • • • • • • 
• • 

• ,'1.. 

10 

I Unit= 0·0155mm. 
5. 
20 50 60 70 LENGTH 

o . ~a. 
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In those three di.agr a t,hora 1...-J not m ked eon• 

oantration ·Of points 1n oitoor t1old, although > G.2 and 

. G, 3 snow a. tendency to 

In l tor _ Gr ( 6 ) , Cof:ltzee played different 

to s tud Zil;.'aon lo . t1on ratios. In 

"" met cxl tho traq eneies ot the elongation r t!os rere 

wn 1n Dl o. 23 , and. a well d&fined: <U.s-

i ooua z1rcona. 

The zircons o£ t he a pl ·a o 

verloo:.r . rea were :plotted. 

25~------------r-------~~--------------------~ 

20 

,_ IS 

~ 
LJ 

5 10 
u 
a: ... 

5 

PARA 
ROCKS 

1·8 

After C.B.Coetzee 
•- C.r4nite, C•pe Peninsul4 

+- C.r4nite, Purl 

X- -- K~~ien Ozte., north Rozynbosch 

2·2 2·6 3·0 3·<4 4·2 

(LONC.ATION RATIO 

30.---------------------------------------------~ 

25 · - Pink Gneiss, Mo-.dverloor. PC.2 

!)-······ ···· ···· Pink Gntttss, Moedverloor. PC.3 

·-· - Pink Gneiss . Moedverloor. PC.I 

ELONGATION RATIO 

o. 23 ! 
. I !J Z. l 

about Qlo ation rnt1o 

o.f t ho Pi Gnai 

The second ma.xtmurn i i'l. tho i . eou.o tield ahO 'm by , G, l 

i .e an 

a tiona 

taraot1ng toaturo tor 'Thich the followinfl' oxpl 

o o ·eratl .. '~h · zircons at tbis a lo ay c 

artly or 1 cooim tary ~ thoy 

t70ro derived origin y rrom a near- by 1 oouo mass and 
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.autttt!:&d but slt~t roWlding 4~1ng tranapor1tat1.c;n. OJ\ the 

t1el4 rel~t.J.ons. ot this O(UtUXTeno ot ene·1ss , 'the eeconcl 

$XPlanat1on is tn.ore acc.eptable., 

J;_O\Yl\ it!SA,cJIP.!A!i \IJ :QI P!,M ~D•J.!'.• 

The toUOWil::\s tabl• e!••• the av--• KaO and Illaao 

oonteuta b4 the con-esponUng 'K.e,O/Mat}) ~atios ot san_p1ea 

of Oliltr Baat:tdnt Granlto 'Granodio~l~ttJ, YO\lllSOl" Namaqua­

land G:ran!ta (G~Qf Gn&l$11) .,_4 Aplopcd te inCluding J?lnk 

lteO NazO KeQ/N&aO 

GrttnotiOl'l tee ~.?6 e.aa 1.43 

Ql"61 Gno1e$~S l .f02 3 .• 12 1.,61 

·Plnk Gneiasts s.u , .. 
2.-99 1.75 

;t91£9!S . gt M!J.t!8LS. 

G~anodto~itea Ooetaee 

L 

Grey Gae1e••• " 
Plnk Gne1ss.es " 

(~ Pf.la3.t T•ble V •· NOS.-lt2 & 3) 
(" p.l69, tt vu. r oa.l,2t4 & 5) 
(ti n n " ft li'OS . f ~ .8) 
(4 p_.l24, 're.ble V, No,.loJ 
(p.'t5., Nos. 1,2,3 & 4) 

The average KaQ/Na.ao ~iltio or the. Pink Gne1eales is 1. '15 

\'llli.ch is, h1ghuo t .han that given bt· the e.tranod1o:t1taa and the 

Groy Gnalos&s • Md the, KaO Val\1$8 lne:rease from 5 . ?G% tor 

the Granod10t'1tea• 5.0a$ to:r the r~y Gneiss•s, to 5•24 ·" 

tor the Pink Gnei_ases • 

ln a ·paper on \be .Q!'Ce~· crt omt.&lliaatit,on. ot the 

minerals in orne Cal.e40n1eut pl.u.tonle .C'J..El .bypab~sal rockS 1 

Nooko14S (20p . 206 ) plotted the oo~~, :Qt crystQl.UEJatton 

tor tho telspars on a t1'iangular d1egram. Witl.l potash tolepcar, 

albite and ano-rthlte At tbe corn•rs. The ·vuoos h• used 

were: obta!necl hQm the modal. ftlu..a ot l.$ it"~· ranging 

;trCQ p"oxen.e'"i'Jdca .-.diori·t& .• through srancxttortte$ and 

adatn&lll:tes to ·ap11 tas • al.-1 ot wtdoh ·UG -.&PV&t1tl3' ot 

~t1o origin. Th& oryatalllaatlon tend o~ t.he telepars 
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Albite 

Potash Feldspar 

Potash Feldspa• 
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-- Namaqualand Granites etc. 

·--·Kuboos Granite Ivan Bi!jon l 

--Caledonian Igneous Rocks (Nockoldsl 

Anorthite 

• Pink Gneiss. van Rhynsdorp Division 

~ Ank Gneiss, Nuwerus Area IBrinkl 

o Younger Namaq. Granite Gneiss ICoetzeel 

• Aplogranlte ICoetzee) 

.. Older Basement Grcinite (Coetzeel 

• Ank Gneiss. Kakamas 

Anorthite 

In Diagram No.25 th• U'eD4 ot the tel.apars ot a rep• 

reaantat.ln range ot 1;h• N.,_qualanct gran1~1o roOks la 

L 
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~so ~b.Ows th. ttend ot tne t~lap~ ot the m~tic 

granite ot Kuboos plo1;t.t tram tlle nQm Yaluea s1wn by 

van BU.!OA csop.J.'IO) .... 
' 

ln tbe OUG$· ot thQ ·~\4.() rocka ot the Cale4on1U 

ana Kubooa p~ees:, thO, trtnd linea sbGW an euidblllent 

1n p.ot~uh te:Ls_p• l$tll ~ ooteo"" ~ between potuh. 

telA])e ·and p1a(z1oo1aoe (shoWn • ,Plagr:am Ifth24 bJ: the thin 

brok.• line) .is 2:eaoM4 • ~ltd tbem. the ·~n«a. cloaalv tVllow 

this ourvo 1;0WG.J'4s tba aotlo .te1oap• com.- .of tbo 41.~··· 

ne talttpa:ra ot ~be l'Ooka ~ the N-..qlWl.Md. provSftce sll<>W 

the same geruiral. trend ~ugh the G,_..Odlori tea. an« mon-
-

zatonali~as· ana. 84aa'le1Uto• ·(G$!iey Gnaus·), but the a:Plo-

grani.fiea an4 Pil$ Gne:ls~ allow a ~ett enri..ebmcnt ot 

potash fttlapctr tn .con~ut \0· the apUtia type& p10ttl4 

by . ookolde WbiQ'h ·l'Jhow • finAl wend t<J\'Mtds so41c tttla.pu. 

rlh!le 1ih& aisnlf1eanoe .of this trond o't tho · ttUt 

·onslss ls not tUlly U$lata\Qo41 the tollOwlng expitlllation 

ln .otf·er&Q. IJ!ht GPlloUori t•s ot ~ Nam.nquat·8):ld grant t1.o 

oOttq)la. probably r.-pJ'Ciaet tbe JU1Hllt •gnw w'ld.oh gave. rls• 

to the. Gr'QY Gne!aa by prooe~ea ot ~t1Q d1tterant1at1on 

durblg wldch the t":nct ot ~(Jlan• orratal.Usatlon tollowect 

t.bo: nomal dlreo'tion ·Wlce~.d on D1egram tifo.a4. Followin3 

tba. emp11Q:em~nt, .()f thf!} 'Gl'lilf G-nd~..- 1 the· final tre.at:\ons ot 

d1tt&r6n'biati<ma r1ch .1a po~tsh, permeated tl'l.G· hood-zone 

ot tbe C<D;Pl~ and !n. de!,Jlg ao caused extensiv g)tan1t-

1sat1on ot ._ha ~1a Syutem., this ~t.tsatlon of .granite• 

4or1ved •~hlents b:t Uqllid riCh 1n potash sw,. l'1o• 'tO the 

marginal l?lnk Gn.e~:ss" ot v.hG iilmaq~aod ;q~lsx 9. rrhe 

Pink Gnelseea are tk~to" n.ot 'tvul.Y' m$gnl4at1o rooks • ttn4 

their t1na1 tolspar trend .t\oea not tQllow thct ooteot1o 

ou.rve 1n ·the Qetlactr ehown b.y the Caledonian apU~~•• 
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t he ~~ 'tid~ ·ad ..., ~,.,. hi•~ ot 

b mattrOua Pb- _·" ·• th !l~ ..U\lo OOl\Ola 
. . 

1. ·~ _ •tl~ton 01 .* O:Ute ~ · 

~ )1 ctorogen!o i*'to4 ··~· .. '01 ttto .~ 

ot • .;...Ot · ·.· .. Whlab · · · wlM to· • · · .. ~ft!.Uo 

,,*• .,...,.., ~e...s.M.-, e1 br ~ttatl• -. 'be 
GMt· GUella., ~ tbll JG'lot e• .aJ.,_, Q t4e ,.,.,_ 

. -~Jlo,.. tm ·• .rttelon&\1 MU. M4 the plAVO!Im on 
WblAb th · . 1 ~-· wn Oli.g~lf 4epoolted wu 

4~~~ proNbly _. palt••nlo PJ'OO••• ··.• arlop 

518tlllllt Aa \be . · ....... Mli<*t ~~ - . ' .. ...... 
......,..~~ ... . - a~ · ·a 41-...- ....... •••'• . ~~~ VM . . ii!N~ ~ ..... . . 

a. Pllt,.,._IIM or ~· 014_. at4 · 

~~ a a ....._.. ot a fJ:arl\ doh lli. potaab 'Wb:lob oauel 

~ft pll\ltlA~t ~ ftM• to tbM ~ f~ 

~ .. 
8,. u. e·loetllg Dtlalto .· of' tbia ~~ l.ot~G »erloG 

« t eoua eatlvt.\1 *" :HfWHD-a. '01 tho mlneftllhl 

~"\U- ~ ~ Rl'ftltl ...... (13). 
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oocw.ll'"enee o _ dolerite raa fotmd olose to the 

out River' j . ~ ' - lQ'!.r the Geta.sbokber.g poort . , ne out­

orop oQeu;rs along "'"hfi> base· ot· (1 small ·p'l.lr over a distance 

of 350 te-et end 1 _. _ bOUt 20 feet thick. The· field. ~1.._ 

· t!ons suggest that j.t . a slightly tl'an.sgr~sslv$ stU 

oeo1Wint5 ln tbe lowest ll~s ot the · uwerua ~r1ea; an 

outorop or· Basal L· a$tone occurs ab-Cut 150 teet ~1004 

th no.r't#h-eautem enct of the sill. 

- ------

~his ~ol:er1to ·:ts the only poat- 1nJ.<; G-neU:a 1saeO.us 

roek that wtta encountered in ~ne area .s-1U"V'eyed. Brink 

h ro·eol'ded s,everal doleritea in the N'LtWe:rus a.rea.1. an.d 

fa!ith the exception ot the Hol.\m()e d , ha.& a . ,g ted their 

corra~rAt.i.on With the dol:eritaa ot the . e$t.,rn rovinoe. (18) • 

. b(() oumoed dQl ari t-e is c~:>rrol ted. wi tb. the KCU"roo dol~~-

1 te~ and hA"" •he ~ollo dng prape~ties ~· c.t!he l ioclaae 

shows noma! eont1nuoua zoni wi tll ¢ores eorreoponding to 

eom. o.si t1on of' 60-70 grading :in teo mantles ot 5-50 ,. 

orthopyroxene 1a bsent; in the monoeUnlG pyroxene .zoning 

13 ~ather d1stlnot wit-b p1geon1te cores (,2V l0°') and outer 

~ones ot au.gi te ( 2V sfP to 42° ) • 
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The ~bo~'berg dolerite J"Onmblea ~e Bl~ 

lbype 4e cribt!kt bY Walker tlnd. · Fold~ bVm 1)he watem 

arr<Jo OCllvtnt.•. 41atrl.ot., and the Ho\1110e4 O.OOUI'ftilOtt -.lSQ 

seSllS *'~ be aimll•"'" ~ . . . ~-
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~Ql,d&ni~ 

In tha van iRhrss«oJP ~on the Nana .~ystem.. .SUff9'Gd 

gentlt tol41ng Whioh p:t'OdUOEJd Wide ant1o11n.U and ayncl!nal 

atl:'*Ueturea~ These str'tll)tll!'$s tend to strike ln a nortb-

north~sterly d1rect1an in the soutbem &l'Ba, while 1n t ·he 

it1Vt$ru.B •8l"N • more notth&rlY s·tr1ke appaars to prevail., 

In ae'f'eraJ. pa:rts o-t the Gl.t$.& ea:-tlt'V'eyed: t,~ for uample to the 

south ot LtdperskG;p , the consistent dip of the s dintonts 

to hQ soutb~st is a~ more to bl~•faultlng thr41 to 

told1ng"- This 1$ more tullY desori bed later • 

ThQ post .. Nama tol.ding ne tall.o.wed by two cU.stinet 

phases or tena1cnal .t•ult1ns in both tho. northern and 

aouthern pCJrtions of th$ van RhYnadorp Division" Ot the 

Nuwer.us area, Br1n.k atate.s• "Aisootated dtb t he major 

a· t rike taul ting are ~ant·s ot gentle, pi tohi ant1oltnes 

and S;Jn·el inea of the Nama totrttat1on." • 

lt1 the sout hern area thE': Basal L1mestonea t~qu<mtl:Y 

snow S!lla.ll-aoale tolding within the larger synclinal and 

axlt1el1nal atruc,turea., The,se sm.all.er folds are \?ell d1~ 

played on t he polished marble slabs quarriod trom this 

serles. 'l'hfl, ~trgilla.oeoua phases ot the nuwerus eries, 

p&.:l"'tt1oularly i n the) u;pper portlolUJ:~ SbOv1 drag ... toldins 

be~en the more O:OID;P.E'>tant quartzites. 

Tho folding 1n the H1J.d.a !l"ies 1s p.reaent _ a mo·re 

1 :tense aoale t han that in the Nama. and rn:ust thervfOl'e be 

mainly or pl'e·N~ ~e. Dips eaceeding 45° were ottQn 

.obae1~ed on Mo.averloor.1 and th• str1k &s ·Ot thes& sed1mants 

show rar greater variation in direction tb.a.n do· the Nama 

st.~ikfi'S. A ~ak lineation w1 tl1 a gentle pi toh to the 

north-north-wes t was observed in same ot the Hilda rocke, 

and t hia suggea.t s tbat the gentle ~o~~ . ~ fol ding uaa 
au,partm osed Ol\ the ol der tQl da' 'of:, 't he B:tl4a Series .• 

L 
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Altht)Ugh tho dip$ Ot the Hilda ,Cka alOng. the 011tants 

a! ve:r; do ~nat 1n general approach t11 1.\lgh vuues m.oas­

w:'64. in Parte or· the • oe<\ve,l.oor hO~st, ~he O'ta-OD0l1 

sheared corut.J.tion ot thNe r .ocka 1nd.1(Uttes e~emen1* 

ot p~.r'iama ages • 

!!Hlsa¥· 
The~ q-e. two major .aete o·t pos.w-. t•t\1~ · tn. tbe 

~a $~01&4 an4 t.h~sa woUld tteen. to c~.S»ont to the 

taUlte ot ·the Ntwlerus a:re• t 4 P•l96 ot ·*'•t·•>• 
~be ·Old:$1" S$t trentl 1n a genftal no.rth,.$.Ol1th 4l~tion 

and are· normal tene·loll taults with: d,ovmthroWs on the e&e>'t 

al4.es • lfhey are character1so4 by the p.reaenc:o in the 

taul. t•:planes or l ·• s e ve!na :~f .quart~~ 11 ·teat\U"e ptiWb1oUlarly 

prQDl1nent 1n t he nortnorn eea in the· ncini ty ot :1uwerus .• 

1.'11o weathering of thes~ 1ax'BO ftins g!'V$$ rise to the e:~t-. 

tensi ve abee.~$ .ot Wbi te quartz pebbles. that ·ocour 1n ~ 

parts ot t ·b1a n g:1on. 

The l.ongeat N.-s .• taul~ in the. p~ent area le the 

Po.tklei-MOed.Varl®~ tau.lt wb!oh utends tor almo$t eight 

ldl&a. This taUl t is in all pl'Obablll ty a, con.tlnuation 

ot tbo one m~ped by ROgel'S on Sheet 19, N1e.uwerust., that 

starts on the tQm Mtel'hol'sk88t•c4 a:nd ~ ·~ Mostert&kop 

to Potklei, a diatcne · Qt &bout 2$ td.les ; ln. all" thlS 

tau:tt $;s aver 30 miles 1n l.engtb.. Along m.oS:t ot tb.ia· 

distance the NUwerue: Set$es 1a tatU tOt\ down on the east 

-sa.S.n.$t the Pink GneiSs • 

A N,-s .• tault~, oonoeal$d bY sand•ccwer, appears w be· 

p.raQent ·lllong the' east e1de o-r 'the. Groo'C Graetwa.t~ nev 

Rool'berg en-d has bQen 41SC\Uie.t on page 58~ The l)resenoe 

of maa.U.e2r N.-s. ra~t la llt41e&ted ove~ much o1 tbe _... 

s~ by •xt.nstft ve~ns ot 'WhJ. te qu~tz . 

ThO toUttger let Of te.ul 's tl"en4 in a senval • ~,.-.,s ·• • 

direction IU\4 ar. also ot teulon&l orlgln. Where they 
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oe-our b . tile i'OGJr;.e. o'f the N-. ~ystent th"OY bA'r~ df.tte~$11 

. the &~!;Jf$ ot ~,. beda to • lP":ge «dan-e, '8:tt4 they mv be 

I'Olatett to tht nor~rth~at "'~1,J:l" indue~ lJ.Y the 

••lr phuo ot to141a8 Which anec.tffcl ••• NekS. 

~ ftt'Ul~l ere tmtqutntl.r obeaot$t'!Sed bf .~t~ 

c~HI taUlt•b"coiu, anc1 thtil- y~er agt Jr$l.at~l'l to 
...:\.. . . .t· '> '~~'-' ....:..d' .. .,....,,.,'1, +a, I ew. ..tf.-ftiil t~t,ll.i"-\06,._.. b. ,. ,._,._ oll!li., '",...,...,...,..A. ......... 1"""'k' ·•• 
\11,\W' "',t:~tf ... -~Y!!ir· ~~ ll!li~~\1111{~~ 'J ~;U.w; *-"':Y'iJ~Y ,.,.... 'II'~ ·Y'IIl' 

••tu-qUM'tll bolonglllg 'bO \ttJ: oUtr eeiS ln tb.Q ~te 

ib~c.laa qt the ro.~w aet .• 

$ ·Ori.gia O( 'th• 1Qg$. ...UUte ~~ lb.oldte: b 'base 
t:•ul~plwaes ta l't"tbe: ;puaaltng but mAY J}aes1b1y haVe btu 

40,pc)sitl4 tn a .anne1t aWle to that, 1m!oh Ot.W!ed thf 

. oouent!'•t&Ql\ ot l1'0n ~:n,d: ~--• aNa ln ~faUlt-· 

~eLM ·trt the 'labl_o ~t• &aaO..toM·• ~one~ 

the. u~• .ae,poetts ·4u '.toit ( a »•4?4) autos, :'fJ?y;roJ.ueJ.t4t 

ts. tOIIDA ·t.n 1U16 Tabi• uounta!,n .. sanA•~• at C.Q!la.-tl• Nek 

••• C«Q)e T~, at 4u rro.t\t.a IO.Dot ntat' p,._l., -.na:. at otha~ 

pleoee ·tn the o~_.,, tul'f'lns o~1g!aaW t:l'a'OUSh tho. 4eacbtns 

o11t. h<ln •• aan«ston-t ot atli q..nttibtt• ·Ot ~~te1'0US 

:J'• oompounc.\s atut tbeb· ·4tpoa1tlon wttld.n J~in•a <tl O.rlWbins 01' 

tr~c:rtl#'lDI'! • Tht ~ tn. tha .Umodte 'bn<tolu in ·th$ 

:i!IA\":t""•....,. liiM"' ~""·'161l•4Ac""" ·~· ....-. .. "l .a .a-. 1)A h . ..., • . 1oi...oi.""''" ~,._..--..., ~""~ .~ • ..,,.. .... "'-.. "\>Ho#~ • .,. . ..,.* ~'llf!lll'!'llo wu."'"'"" .,...,.,~ ·"" .,.......,:<o;f' ..,....,_ '4v.;v..r..,. ..... J 

•- ·· ...... "'- t,.,. m~·.... · ....... 1•• .. ...a;."'h - ·· · · · · · .. _... • .... -lt:"" ~ p., • .- ~.. ~·lfi~ · .~ •. ,....,_..,;.., q,U,.. ll' • . v.a YU440 . .,. J$t):tl ~CO' Wll"' 

mto"'~" ~ ~ t1lu ot lS"On oX1.46tJ btt1'1ften the q~z 

srltbia. 'l'b.De ~.e-.ntet bl'toolaa also 0()~ ln the 

HUAa Sftt1M ..a ue a~ly deYe1ojt4 tn ~- BlltJU Lim_. 

Qtonea. *'14 .sra.phl$io Pbl'11ltes on the tllttl A'tl•a• In ~ 

lattor inatanou o~lgln~ pplte b . ~_., rook$ mat U'ft 

CmlWlbuW ·~. tho to=at1on ·Qt· th• ·~ 814a,. Wht" 

tbeae t•lllta pMa rr. •• aed~tai7 :wo.te 1nt<J tho P~ 

C1\fJt••• t,o• a.WJ~>le 'Chi· bot&n4*"¥ raul t on the aouth...._.t 

•u·· Af the. ti,4l, ... 4 A I ,.~..... •"'""" t .... , •-.-n'*· .... _'JilWI -~ _,_,. "' 
• .. . ~ . ~ 'IIIJ> ~·i:MY.;l- ~ ,q.a. 'F ,v.l.t!ILUVSJI """"' ''"~ ·-·~ -w'l 

quet..-..tn.s tmJt.l4 ot lbaont.te .,.. •• 

OOllAt~ tb•se lron-t1llel tault-.on•a 1 ~ 'flf.rOt. 
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(2.'3 p,1'1) ,. •:en many pl.aoes where the 'l1m.eatonQ occ'Ul:'S· 

1)h&Pe ere ocoa.s1ona11arera ot brown or bl•Ck 1J.:mon1t1o 

ll'QJ'l ore -.... TheY" ·Appt.a.r to be intet-b$4.de4. with marble, 
' 

tor th$1 h~ not been. ro\814 cutting ao.:toss th.e be4ding 

planes ot the Gnol-oEJ.ing straY • , • • on the tum Mot4 

V&lllonn; •-t a shan d!.a~oe north o:t tae Rl.ip ~1n boun• 

dut. then is .an quterop ot ~elt hQl't!.• rellowtah~ 

brow.n ~asver •• • • It (tbe .$-..per). may b-e • JJ.iaoll!te band• 

altsred b.Y the 1nt1um\oe ot the granite,. but no ndno:rlla 

oharaoter1st1c or contact metamor-phism ware tound 1n lt•. 

'lhe j upe~ rettrrftd to above ooours in the dolCJI:ll! te ot 

the Hilda serie$ on the lett b«n.t ot the oadverloo:r a-...am. 

Qppoa1 tEl the tarntho:US:$, Eros ton, su'bae.qwmt to Rogwa' . 
visit, has $XpO$e4: a $ect1on betweon t-h.e jeapar and the 

marblG Md 1t oan be observed that tht nt~ble grf.ldos, 1nto 

the 3asp•l" l)y l'$plao8:l'llent or the dolord. te by s111ea aM iron 

oxide, lt iJJ nottuoallle that, whe:re thi;s replo.e~nt is. 

mos·t c'Ompl(ite, j t~ m.~bl.e waa s 'tNngly btrl't.ocd.ated prtor to 

r~pltt()'~t. 

The. south.wes1i bourutary .fault. ot the .Hilda horot on 

ltoedverloo~ 'r,ends 1n a 111 . · ,..s~ . • 41rection. iVhero ·the 

Moadverloor t"Oad c,ro&$-ftS· this ta\llt tl\ere .u a · all black 

koppi$ buf.lt ·up laJtgel.y .or lJ.tnonite. In a no~thliiP\"ttla\01'11 

direction th1s fault oont4nJ.l0S in'to tb.e Pink. Gne!S$ Wbe;re 

1 t is marked. by wh! te quart$•V&:I.na. south-west ot the· 

zouttontein Trisonornet.r1oal beacon a cum~inuatlon ot tbta 

taUlt forma the ·oontao't bt,_.en the H114a · so~lea and rool(a 

as$1Slltd to t.1Ut N~ &eriea.. It is possible tbat Wl1As 

ttLul.t oontlnuea 1n • eout~i;erlr d1reot1on bone.a;th. 1ihe 

sand.cOYer ta Aitl•s where ~hqe ue a atrtcta ot· U.'lnQn1te­

t1lled taul t•zonea.. Al.tnoush the taul.te .on Aties tren4 

lilOl"' noarly { c~ S, then li .w • .s.E., the pre$enco ot limonite 

SU(J5$S'CQ that thoy belOng to the ynung~ Get ~ taults., 
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Tho, ages ot the tvto seta of po~-. taUl. ts t ralat:L ve 

to the C$.pe system. :can bs detel"mlned by t ,ha taW..t ,south of 

van ~clo:r.p ahovm on ·i!ap No.~. This tault trt.nds in a 

N.rt • .a,.:m •. 41ncti·on anA o~tes. 4epDs1ts at ltnmnlte over 

mueb. of its l$>netb ena belongs ln. a11 l1ke11h004 1!4· the 

YQUl'lger lll&t., tt .c\\1n~ the Basal t.im()stones at R«Blloogte· a 

rd.le v~eat ·Of¥® ~·m:'P ·tr litnd pUS~$ 'UndO~ tho 1'a:ble 

r~Qtlntaln ,:;)andstone, without attQoting tbe l.fltte:rr, at. '-h~ 

potnt ef· MatslkfMIRa. 'l.'bie tw6 s~t.a ot poe~am•. te.ults 

must. th"E:Jreto31a l.la ot ;pro.,C«pf8 ages., 

~ menti·aned above,. 'Oha dip.s ot s~a ot tbe Nama 

setlw.tnt& b.~ ·Nesul.ted bom bl.ook..-tau.l tiftg ratb~:r thea 

tront told1.1ls~· ia$llll}los ot this •~e o'baal"ed on the 

nortil:ern p_.t ot n~avel"loor • h•e the upper .·. ·uWtln& ·sQ.queae4 

l$ repeatett ttJ8¥02:'al t-tmea b.y •~r1ke t•u.l's• Thb p~.­

l'esponsible to11 ·tlds phenoraenon ~· dElBC>J'1b()c1
1

1)e1ow.-

l ·• 'l'be ol<lar •et. ot N ~~ ·..a. tension tauats p~u0ea. 

bl.ooka ot gently· told·~ Nama nolm Wblch pltohe<t .at low 

angles to the •st. Thls il'lduoed a l~gle \16ttterly 

:?~toll ·Lfl the o~:tglnAlly h0r1.~'Cal 11neat1on. \\blob bad 

resulted ·trQrn 1)he a~Uer t'Oldillg. 

a. Tb~ sub&equant periOd. 0'1 N.i vif.-s, • . · ,, tauJ;tlrlg gave 

l'*iaa to a .EJeoond set ·ot blocks bQundoo on the aast:J anA vrest 

aides. by the .lault•p1a.naa Of the N .• ti!IS. tault~h Rota'fi1on, 

hdueGd by tlle ia.ul.tlng, of these ·new blockS about· roughly 

n . w.-s.E, _.,s. l''lSUlttd 1n the praa•nt 'tU,ps Ob$$~ in tho 
.(lr;; 

a&d~ents, and wo Hs11lte4 1n the rep rll'ti'att .. of the aaquenoe-. 
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-An extens19e peneplaln~) at · .Nsent undor .. oing . iaseottan 

by th~ 4rd.nege- system., •asts tn the v fthyno Qr.P Division 

north of the. OlU'ants River.. It 1G t>oun<l(l(l on the oaet 

'bY tho oac~t (Mats1k~j Kobo MOuntains and the 

Bo.kveWbers) • f1n:4 on the weftt by the ~ot<lvttrloor Hilla • the 

high ground ~ound Potklel e.n4 raostot.'tdQP .end the b1111 

country nev UtJ:Werua.. To the north 1 t -ts tftrmtnate4 by 

the . tootldllo ot the K8m.iesbers IQDttntaSil•land, The ~ater 

part ot the peneplain io known a the · a~ Vlakte,. ano. it 

,elOpe$ tram an elevation of about 100 re•t .1n the north to 

below 500 teot in the. if()tttlh 

PQ't o~ the peneplain 1s s}l()wn on ap ~· o. 1 wl'lich covers 

an area ot approxtmat-ely 1 1650· aquare miles... Of this ·ere.ti 

almost 500 square ud.lea lie 'between elevations ot e>oo end 

750 teet abol'e sea•lev•lj stnce parts of the peneplain 

are above '160 teet 1n the northQm l."$gioo and belmr 500 tee-t 

1n the south; more than. one third ct the area OOV«tred by ' the 

n1ap const1 tutea the- peneplain,. 

In the ~a surveyed the peneplain is oonttned anmost 

entSi'ely t~ '~the l.esa r~$lstant t'ookS ot the Ifamtt syutem, 

.,s;peotally the! BaSal Ltm.estoaee• :and the argill-aceous boda 

ot the Rllda -e%'1$S ._ Tbe gnetsa ot the ilOedver~oolr' Hills 

and tbe qu.artatea ot 'thta upper Nuwerus serle'3 riae. aboVe. 

ths p.lain and .tom reatures llk$· tho Wl»erskOp ri«ge and 

the -small kopp.le Oll vmtab the .zout!"onteln . 'rr1gorumet.r1oal 

::Photopap.b No..aa was. taken tram the TrisonometriciU 

baacon nQar L1ebend.al s141ns• lttoldng across. the plain to­

Wtll'ds Mats1k8lllnlla a dis1;0nca ·Of more 'th~ 20 miles. 
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on the lfn~a VlE!lfte a. sro\l.P ot eol\810!l1,rat4a ana. 
qu~tz.i tes: •· Vflr:Y similar. to those 1.n the Sohvi&.rZkalJ< 

S$-S'1!$S mapp$(1 by Brtnkt tOrtn QO.Q&S!:O!lal QU.terop$ ab~ the 

pl.81n auob :~ thoee on Q.~kop and DOUS$•the.Qlb. In 

t hiai area ftli:tens1 v~· sh.ceta of t-1bt te· vein•qu~z tlGbbl•s 

mark t he nol"th•aouth trending taul'ts, 

Pans ~e a oortm1on teatur$ on. the Kner~ Vlakta ar:1d a 

sm.al.l ·one c>oeurs just north of Beeswatel.' in the area su:r-

vezroo ,. These. pans. ~present small arElJM of inland ·drainage 
. ' 

ant\. ~ under lain by o.onst4el'&b.le thtolmeaaes of atl tY' aotl. 

on DQuse•tbe..U:11m. .luoorne is oo,tng auccossfl;Lll1 eul ttvated 

-on ona ot tneaa pans brought under 1nlt:lfl'tto.n from ·the 

SQut River • 

Th$ oco.un-eno.e ot gypsUf11. was f1"()quentlv obsen.e4 ~over 

the Whol-e Of' the :&nen Vlakte but it .ta pre~.umt. on a t;~J.U.Gh 

srarU.ler scale than in the sout.b.em Elr$a• 

' 
flle ndn\mlum age ot the pen.eplaln can be NJoe:rtatnoo 

t;rom the oULast. known depoatts Widell occur on 1ts surtaoa; 

these er& the a1l.c.ret~s, on the farm Ban.dkraal south of 

van ~dOl"P .r there ~ •t~ua!v~ patQbea ·Ot etlctl'etfl ewer 

an area ot elmoa·'t ten square ndles.. They 11.e at an elev-. -at :ton o:r ju.at under 5oo tM't end MerUe tll(l Basal Limestones. 

of 11 · tlJ."ea . Silcretes ooou:r at t r -eq'tlent i nt enoals along 
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the right bank ot the Olltanto River tron. IaaYer as tar at 

loast as the mouth ot the fiol River, .an,d it 1o of interest 

to note that these oute~ops maintain. an aJ.m st consis-tent 

heiBbt ot about 50 teet above the right-ban! 11:r1 a.t1on 

·canal,.· several other au~ct ot silcrete \ver e ,. appe4 

1n the area and tJleee ap;poat- on M~ No~2, 

.It the e1loretes or· tho 'f'lll\ RbYBIS4orp r.glon are M• 

sum.ed to be ot· PUooena •• the penepla1n must be o_u-.., 
and wtthout 'ttu:~tner ev14enee .,, be uslgn.ect to tho eelt 

Teri1817 t ' and 1n au Ukelib004 cones.ponda 1n ~o to tho 

EOcene, penoplaln$ ot the Weste#n Pr-ovince end Sa1da.nha Bay 

desert bed by du To1 t . ( a p ttl09) ·• 

'.£1\~ .ijElllH·&!s. ~~!!lWAASW, ·!DO.IWI!• 
f Qur types ot depoa1 ta of post•pe.noplnb " ee are 

deso:ribed below. They ~ the silcretes, th~ mlld con-. 

.omeratea 1 1the calae.reou.a. eapping depo.s1 tG and the hil!.Jl­

level riVer gJ!'$W~• 'l'h$ fS1PSlln depOOi'tS ~e described 

ld t h t:ne -eeonol'llie ~e~al..a ot the re:sloa,; 

a&tore oona1d$rillg the tour types ot de.poei ta men• 

t1ont:Jd abo're·1 th$lr l"EJlat1Te age& are d1-eoUGaed. 

The silcretes ere defi.ni:telt the oldest ot t.ha .group 

'and bava ne'fer been ·obsened to ov.erlif) any of the ~ther 

tlU"eo, and a1\~:J J.'eS.t directly on N~ or pr.e•D1atna J'O()ktat 

The mud oongl.Qn.erates EU"' ;prQb4bly the next old.ost and wore 

observed 'to overlie 31lcrete on the ~ett bank of the· 

Groot GraQ1'water just · ebov& its oontlu~noe with tne sout 

River ae 1llustJtatt4 by Pno~apb. ·No.so on page 9e .• 

The oalcV$ous oongl.oia~ra'Ces 1 Which tom capping dspos1 ts 

1n the Kne:ts Vl~e, rest d_1reotly on the Netn6 and pre­

tnwa ~las ot that area, b\tt their age roJ.ative. to the. 
< ' 

$1lc~tell and mud congl(Rerat•a 1• uncertain st.nce they 

were not obs.erYM ln oontGOt with either ot the lat1ie,r., 

near th mouth of the Ito·l River aQ'liti ·cal.oareous gravels 
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Th.o latttol.! eiloretes ot<U~l1e the 40lcldt& t1 felapat io 

gt~i ts ot the Hila.e series and are the thickest depoo · ts 

no<m in ~e. res1on; at least .20 teat are pnsent •. 

EV"0:£'1 4Qos1 t ot sucre~ vtut ted in th6 van Rb,ynsttorp 

rQgion wu surrounded by nz;y nwaerou stone luq>:1amentst 

espeo11:\l11 ot Mi4dle &til U\tr Stone Age oUl '\1.1'$•·• 'lhoae· 

e!.tea, toge·thal! with the impl-.nts ranging tr<Xn: pre+ 

.tellenboaob ·typ&s to 11l.ton. 'that ·QV'er).ie the b.lgh•level 

river ~$ls vlhe~er the1 ~ exposM throUgh the Semd•· 
I 

oover tom the richest areh&eQlogloal. t1el.tl that the ·authOr 

has 19t encoun~~. Lac- ot 4etlnite atratltloation 1n 

these oocurren4es 1s \lt1tot"tunate but it is cutatn that 

this b1 therto neglec"*l J.f~glon w.lU play. an ~ortant p~ 

1n tbe tutur.e stU4y o.t JUrohaeolOgy ln the unioni_ 

iJ!e lW\ s091VJ:~I"i9S • 
Tbeee d post t s tom eape on the amfill ~idg&s l.n the· 

naignb9u:rhood o-t the. l~gor n:v$a.+8 ., tmd vary 1n th1,olmeae 

.from a taw .t~at to 01 :tnu!.mum ot about tl\lfJn'tyo ta~t·· 'rhey 

ara cnaraut.el'ist,ioally developed on slop~~ rwotmd aboYe 

· te present dl'"aluag.e eyatam, and on ~oedva~loo~ occur ae 

two patohes • abOut on~ mile a.gart, on (ttthe-r aide of the 

wea.ver.loor strean, str.ongl!f :J~ ,tng ~ants o.t an ol.4 

land•trul'taoa, In tM authorts opinion the$e depoa1 ts 

rep:res.tmt material ti8Shod dawn tror.i the slop&a ot elevated 

, ouud into ~1e st:c~ an.d »1vare Of a ohoked drainage 

ayster11. It is turther Suggestect that tbi& ohoket\ drainage 

system was rele.W to a r.1se in sea-Lovel; po6s1blY during 

l.ato ~iary ts.mes. 'l1he age ot the clepos1'bs tremains 1n 

doubt, o1noo a oare:tul soarch faile<l to yield any .tosa1J.a. 

'ub .. uent .:a:-ejuvenatton Ql the uatnage ayatem out dovm 

ri ar vall.,-a 1 and the rmlfl1na ot th,ete 1 

dep ~ ·· t .:l nov1 lie abOV'e tho level.a ot the p"sent M'V'era. 

hotograpll No.SO shows en outcrdp of' mud conglOmerate! 

L 
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·oapplng a anau ridge on the l.tt bfm:k ·ot tb , Groot 

G:raafwater IU$t aboft 1 ts oonrl.uence wt th t~ .SQut Ri or., 

Thu figUre 1n the phOtograph stQAe on ·lt ~11 4fll'Ost t ot 

silcrew Whloh underlies tho muA congtame:n.te 1 

tJJJ;Mrcutulna 'bt t4n4 eroQ.oa bee to~ numeroWJ •11 

'Oavee on the apoaed a14ea ot 'Wleee 4&poa1tat end the 

OC6Ur:t"8n~e Of WOOd Ub1 to~le• b0a•8· anA oetrlch ·888 

shella shc':MS that theM o••a ""'" a~lnly used "" 

ee.1ters by the .Uton people• 

:m hat&4epeo~n the o~rate. l• ..- to consist ot 

peb.blo&t ot ••tn~· ant local J!'OCka eucb u que:ut2d. w 
·eto. ~Je:t tn • 1"844t.h-brown m.atr1a or U1durate4 ola, 

material oontllin\ng ~ amount.a of •-.4• 'l'he oolov 

ls due to ~'* od4d of' Ucll.. The b.elus1ons· •hoW 

pr.c;Uooll.y n.o algna ot roU'IldlA$ and SUGS•s·t an almo•t 

"in iJi~u• o2:tgtn tor 'the t .Ol'IIJAticm. An oco~no. n.qnhr 
. . 

,.reC<t of Bar~laea ·contatna !noluatona ot ltmontte-o-.tttl 

taul breccia derived tram tb~ !leigh~ atdke ~aulte .sa 
the Nuwerus Q.uart.z1 tes • 

TlleSe .4.epos1te. may eoneaponl to the t•mo,....... or the 

western ~moe with Wblob 'Uhay han aw"'ral ~ea~ur•& in 
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OQ:!lllOn, The tol.lmvin,g descr1 tiona. by du Toit are giVen 

tor ocmp~laon - ( p.4lB and 4l.3). ,. ~oat ec on!$ ther& 

is a large proportioa Of clay, 1d '&nd. 831{; ar :fr~n-ta 

ot quartz or Oth8 reslotant material.., oemen·~!Jd t ogether 

by ~atea ox14••· ot iron, * .. .... ''·. •.. • ,lt ( t e ferrlore.te) 

usually' appeus es a JtOugh surtaoe oruet or as a layer 

beneath • thln covering o:1 taad..V e.oll w tends. to form 

prinoipa!Uy on tlet ·01" gently lncltned surtaeea; •. • •. • "• 

"In the W••tern Province ot the Cape suoh ·ctapOa1 ts are 

c0tt1110n on both t .he MeJ.mesbvy slates anli .o:tl tne 6Hll1te 1 

aspeo1aUY on the gentl.y ~ts1ng groun4 • while morQt to the 

aast 1W:ey oonatl tute muob ot the materials bu!ld!ng the 

h1sh•level Tertie:ey tenaoet~, .,. • • • .. • "• 

DUring a ¥1al t to the· Bard...,.l4 region wot of 

B1ttetonteS-n1 th•· au.thOr obaorY$'l. sane· c'lepo·a1ts of a 

s1m1lar nature·, 1mown locallY u "roo!.kalk", They oonatst 

o'f qu,artz pebbles E'U14 weath&..a t•lapar- set i'n an arkoatc. 

:matriX, an4. we.re derivttd rrom the en lss of this. regl~on. 

R1dgoo ot tb1a rooikAlk occur on the sl.Opin ,· ground above 

the. presQt stre-ams an<t rtvers and. :agatn g1Ve one the strong 

impression;. that they .represent l'emnants o~ an old land• 

surteoe- caves., slmUSl.- to ·those 1n tho t-an Rhg!nsdOl'l) 

deposits. a.lsO ooou:r a.nd we~e 1Dhab1te4 by the tlton people. 

oooaslonal small pens Mre obae~ in the Uarde?&ld 

near LOu1$fOX\.teb at a oon.elde~eble e~evat1c>n aoove tne 

existing drainago system. This is ra'thor an anomalous 

feature l.n 'the h1ll$ 'Countr,- Of the reglon.,, and these pans 

would appear .. ~ be rel~ted to the old. lan4:-ew."tace, ;Lndio• 

at~d by the rcolk61k, tho rEJ!!lnant-s o. 

elevation o't Nusblt 1,200 teet nboYe soa-lovel. 

11&~ 0a1,2e,:r;eg~ ;qgaf!J;oo,te£&!8' }Qt t!\9 ,&!em n~e• 
~ 

Dr • Rogers gave, the author two photographS of cap ·. ng 

de osits 1n tb• Kner& Vlakte b Yaltoh he ha4 tound marine 

fos s. 1.... · nclud1ng sharks. t teeth. Durlng J'Uly 1947, the 
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tbe tlUthol' ma4e a M~h of the Kn01'8 V'lekte· ana an4 was 

able to looaw tba site ·tlt Which these photogr&p·hs wo:n· .-, 

It i .s about 150 Yal"Cls to the east ot the .2;-S van Rb1n840l"P• 

Nuwarus ~•· 011. the ta;rm ~aakop.. Dur · 1n this aearch 

exteJl&iv& outcrop-a o'l ·tbla, capping deposit ,, ore toua4t 

l.lspeoially in ~he ~-- ana between the sout and 

Gtelbeka R11'en,, Large. bloeks ~· .treq.uentl-1 setm ln the 

sout ru.vert bed, h«rlns been UBO.erout liy the ~lye:r., out­

ON}}$ weM obHrv:ed u tar north b the Knen Vla.kte u 

Uous~th&-iGUnt tm.d Zandlaa.t.l t often e.t QonaJ.derabl.e dS.,... 
.. 

tanoes ttom the sout R1 'f!~ 1 but alwaye overlying the much 
' 

older: arkooea~ quartzites. •to.- on the topa ot rldges ot 

th•se. t,>00!£1 , Gre.vela eontaini.ng me.ny ~()\lldors deli. vo.c1 
' 

~ tbG Dwyka t;i.ll1te, .unet.lnles O'lerllt the cftloU'GOua 

conglomeret.- and appear to be blsh-ltmll rJ. ftr gre.:nls, 

~h . widely sQarated oeounenoes ot these o~~ 

~ateu 1n the t~ers Vlekte s~y B~eat en ext&nstve 

distrtbut1oa ben-eath 'the san4•eover ot 'that .nglon, 

Tb;in. ocourren~Cls o1? gravels· Wit'h • oaleareoua ma-trix, 

rd.milar to the COU6lQttera~e ot \he !Ulera Vlakta,. weB 

observad oval" lying the Nuwer--~ arkoaee an<l qu~1 tea ~= 

the doler1 te s1l1 at Gemebokbors • 'l'heao £!~ava1s are 

usually about t\vo . tee't ~hick and may oarnsp011d to the 

calcareou:J conglomwates, Similv gra:el:s war• s&an to 

und•rl:le $ODie ot 'tlhe bi~level .river gl'A"'o.lS along the 

Olltants River, 

'.J:h$. KJl$~S Vl~ 4epos1tB V'ary .b:Qm Ei'bOtl.t ttrto teet tQ 

over t tentr teet !n thielalelia an4 occe&ionally exhib.S. t a. 

sandy basel phase slmiieqo b appe•ano·e to coarse beao~ 

eand&h, the latter typ~ paAee thrcn.1v:ll sanay eonglanerates 

into eong.lam.erate.e. p:-aot1eelly 4evo1d Qt t1na•sratne4 

1Tl.at•rtel• but the db-ty Vlbl t~· t.o ore .... o-oJ.o~Qd oaJ.o·eeoue 

m.ntrls 1&. always Pl'eilent •. 
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I 
~lU81ons~ cou.\4 be' ree.ehe6. 

111 th$ •uth.Olr' QDWon those calcq.eous dep·O:S!ts 1nay 

be :Of marine oJ:'tgln1 «nd this view ls f.Nl?polfited bY the 

toll~ :poinlf)tt• 

l• IJr-. RQgOn 1ntom8d Ue aut-hOr \b,a' h• bad tova4 

marine to.tslll.t 1aclu41ng sharks'' ~ae\h, ln the depOSits 

looeteel on ~asttop • Where th&· .aut~ al.so .found • 

doubtful coral• A depoai t ot tm&oli .ahellA.t poaatbl.V 

oyatora, was rtporhd tn the: be4 tit the aeut. Ri:fe:Jr on 

Douse .. the-Gl,tm, 

2• The typical Kl\ei'Q' n~e Calo.areous ao~N'e 

is ven' 11mlW to tha 4epos1't8 that oocv on tti0 ;-aloet 

banchea on. the ·ooaat near stran4f.OJ1tel!t., ~4 can be oom. 

p.-od With e. ·lp.Ot.wm ot 41.-owU.tenua ·srllf-e·l ~ 

. .Aluande:r ~ at pnaen~ bOUitd 1n the muse'-l at the 

DepartAon\ Gt Geo1o§. thll•ers1ty ot oa,e, Town, ':he 

eut.hOr ~ Wonned \ha~ aeteral amall <U.amonds were found 

·near Vl.ermu.taklJ.p· durtnt; the cons:~'1on ot the Olifante 

liv$r 1rrls&tlon oanllllt Calcareous .gr..-.:le• WhiCh may 
co~pond to o•pplng 4et.Pot1ta. "" ob'ae"ed ·during tbe 

p~at StDT•Y ln that ..._., 

a., The Kn.e~s Vl~ Aepo$1.~ oc.~• at elcwat1ona 

between soo ·and 950 t~Qt ·~ ·sea•lftel, and t:ne Oal• 

o.u.eous srave1e n~~ th<i 011tanta ntvR oocur at upprox• 

. tma.~l1 300 .t•t•: Thle ~s'U that 1t theae depqa,\;ta 

are ot marin• orisb;, th•Y w.ra tormea 4u:ring the reu-oat 

of 1ihe aee auro:as the re~Qii oono~ea. I\ 1s ot s.n•rest 

to note tb.a\t ,901\ng$ MA de V11U•rs h&Ve recor«fld reum..Cl1!' 

of ~ait~ed be~hee \A the R1ol'lternt14 AlL'<>« at approa:!ma'fie.lJ' 

·594 :re v above nGt.•level (27 p .• a&9). 
I 

Th ; ;poss1 b111:ty of a ma.r1n• ~greselon across parte"' 

ot the· 1001 RhJnsdorp region 1.n 'rel'tlar-1 ·ttraea if!l $UBS$Ste4 

by- ~he nature ·l~ some ot the gypal.b: d9Poa1·t~J such .as those 

a : . 

I 
L__ 
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D1 ~MXM ~iaWI:~ 
m~lewl ;rc1Yw .gavelS Qdoo ·on both std" of the 

Ol1tent• .Rl...-., \nlt oo.- ·• snater ar•a on th-e north• 
eu+; t~14•• wa~m bou14 . e wert~· a:~ 1n the 

vieW 1i7 ·Of the U..eben4.al Mpome'CI'lcaJ. boacon which ll 
' ovu a mile· ~ the· rtvu._ fhi~ oc'Cu.r.r.-~c$ 1 e.ncJ. sW.l• 

ones on thi·s sl<lt. of \he , ... '9'0. ts~eet tl\a~. the Olirante 

has ld.gatett 1a a sout~etcl$ «Uect!on; · poas1blr doe. 

t he slop·tno surface ot thG peneplain. t.rbat tll!s lateral 

migrat1on of tho riYU m.tfl be related to crustal \~W ~ 

howeve; ts ;suggesti.1d by the tollt»~ obaervatlo.n, 

a.•eu thQ OO<»:'a RLvv ond nare:r- ld.a~1ev411 P«'tela ·aft 

extenst•elY 4evelope4 Gn th$: e•t. tlilo of the Qlltants 

Riv()r, bet•en 1te p~eont ooura«) an4 the mountains. 

S1noe tbie area ls bOunded on the e.ast bJ the mount&iU 

abOut th)J~ae· mU.oa ilU.·stantt and not tht pet\0;plaf.n~ 1t WO\W1 

~eem ti :at tho v-i.v-or moved ao)."()s& an £Wee that Wtl!(J. el-nklng Ol\ 

tho western s:tde. 

~tan~1 ve ri vetr nravels ooeu:tt on tb.e plain to the· 

north-Baat · ot· the. Groot ·Gl'aatwtlt.tlr o;p;posl te Luip·erakOp.., 
• 

'l'h~se sravela ~· ~vell. above tue proeent river be4 ana 
asatn sU&;gest a 18\eral. mi~Q.tion. ot t he Groot Graafwatel' 

in a eou~es~e~ly d~t~on. 

The gravele ot tne OUtante .at~ contain a large .. 

·varlety· ot l'OCk · tJPQ among Which 'tlbe. tol.l.ow:tne; ~ 

absm.dr qu~ttea' Of the~· IDe\ the Table MOUtl'tein 
' ' ' . 

s ·an4stone seli-ies ~ Yt.dJoa•q'Qll1:'ta, 1'84 S upiC', tlno-sralned. 

1. col.W ~ocks, eapeciaJ.lr porp~ea;: and OOcui·Otlltl. 

pobb eo. of ~nrlta ti1~1te, 

:fo :roliable ega can ~ asalgnecl to· tn-e~ ri ~ grayelo. 

tcUonbooe'la and pre .. J tt:tllenbosob bwlem~ta treqU~JnUY 

---, - ooGu.r on \op of ·tbe ~avo:le and weH no clo"bt Y'!ade frciJl 



material sol:eotta. ~ these deposits. Se-arehes ta1lt4 

to reveal. at13" rolled ~lem.onts 1n the g1•ave1s ancl this 

sugg&s'ba thflt theY must 'be at least or a p~o- lotntocene· 

~. 

~go o.rou of the Vfltl Bl:1ynsdorp reeion are coveJ'fJid wi't.Ji 

a.apoai ts ot a$oUao. od..g1n of Which two 41st1nct ty:pes were 

~aoQgnis.Od., Th()· first .is l"GprtlS<m.ted by tho reG dtltt. 

e.ant: 111Ucll tol"!!W 4un.M sout~ of tho· Maed.Yertaor hill.$ • 

SGUth~at ot the Ol1tanta R1 'ttl' ·and ov•l' a 1arge tWGa to 

tho aouth of the 1101. ana Varaon. Ri'Vu& ..- I'T'lla pronenae ot 

eonsia.erabl.e garnet and sUoon in the heavy ooncel\trates 

Of tturae eam.plea 1 ()Oll·Q.c\$\ b&~en V1ermu1s.kl1p· ~­

MoadV&rlQ01:, suggea:1ia that these se.nda m,ay ha-.re l.'J()en der1Ye4 

1a p$rt by the weath-ering and d1s:t.ntB~t1:on or the Pint . 

Gn~i:znl• 

The seeond type or <l.~o:J1t 00.-~ near the lars•r , 

ri·~a and 1.:s typ1oal.l1 devaloPed n$a,r- V're<.tandal who" lt 

esQeeds a tb!olmess et 50 :te.'b in !)-laces 1 and is o:rten 

overlain by the· red drift-sana. of th"'J iil's.t type • It 

containS a high proportion ot tine~&ined s11 t and ol:ay 

and r~UlY have been depos-1te4 in part b1 ri:rers* but strong 

e.ross-bedtlU.ng :S.ndtcates .an; aeolien o:r.1,g1n, Fossil term.Lte• 

nests c,au be o'NerY$1. in ·SOTeal r atl'tl'af cutting~ throUGh 

thla material • the nuts havtos bden pr$$trv&.d by ;be 

replacement ot original cw:sanic matter w1 th Oe.l.Oi\111 carbon.-

ate,. 

.TJ.\1. swsllaQc! ~ B£ .M!!_U.! !Rd• 
At "Wo loa aU t-i•s u the _... p1ec.ea ot 1oae1.1 W004 

.U. toun4 tn tho aan4.o0'¥'W, BOtb theee 1ooa.Ut1•• 11.• 

1n sha.llo.w tepnaa1ou wbicth may ~~eat ol4 a1irea 

courses • and occur ne~ ·the bn4ge <lf.er the rlght•'bbk 

ir;-1s•tlon Canal on ~• V'Hd•al•van RllyaatOI'p toat, an4 

about balt wa, be'IWeu. fre4fm4~ al14 ~iplau., 

', 
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ThOl author .subml tted seo~ona of tb.~ m-atenal to 

ot. Ad·e:mson ot tho Paparb!nent or tan11 t1n1vers1 ty ot 
·cape Town, and ls .1ndebted to him. tor the toll.owing dea• 

cr1pt1on and. notes., 

The· aampl.o is that ot a dieotylGdOD. wood w1 t h &lstinct. 

ennue.J.. rings, luge ve.uasl.S • usuallY 1 ola.te4 ·• QUd nuttorous 

t1bna, rominent me4uUArJ ~s ere present Which are 

1 to 4 cells wide .nd a to a.2 oells 4&$11, all or wbieh are 

paronobjlmatoua. The pHM.l'Tation ot the materi.al is. not 

suttloientlt goact to show d$taila of l\EUJS&l $tWCtu:re,. 

Tho geQreil ·eons.truot10n ls 'if!Jry mach like that ot a:omo 

species or Rhus. 

Rhus spp . occur as r1v·we1de trees throughOut \he dry 

l'reg1on$, e.g. R ~ lancea. and R, vWnaUa Wh1ch ·~orm trees 

ot considerable size. The latter speo1es 1& gone~al 1n 

the· waatern Keroo areas., 

Rh~ v1ndnalis occurs· 1n the present area along parts· 

ot the sout River and therefore tho ooourrenoe ot thiS· 

fossU ~Qod ounot be used in re.acbin3 any conclusions 

regarcU.ng the. paet climat.e.s· ot tho ras!on,. I .t i s atg• 

n1t1cant hQWe'Pr that the mate~iaJ. bet\18en Vreden<l&l .and 

Bakle!J)l&a$ ooours 1n a eand-covtn!•ei QllO& Whet'~ no v~a1#.&r• 

cour&e1 capable at au_pportin.g thts species., ox1_$ts at '&he 

present time. 

geJuvmal~9A .!# . ttl~ &"sat Ra&n!a §lats. 

There 1e abundant ·ev14eno~ in. tile van Rhynado~ region 

·Ot' rt;)juvoenat1on ot the enst1ns draini'it,g(;'} system. ~his 

re~juv~nat1on WOUld ap~ar to be aet 1ve at t .he present day 

and s~om.s to be· relate4 to rejuvenation: abse::rvad throughout 

atn&qWilend ·as tar ·•1&7 as the .R1dhtersvelcl and tho Vtools. 

-Drift areas, • 

s t.rild.ng ev1dence .of t bie downcl!l'tt1ng by t he :r:lvGrs 
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~ ob~ed at the following looal.i tbts • In t he· Kners 

Vlakta the .> out anA GoalbQKS R1 vera oeoupy steep-sided 

tro~ r ther than $hallOW ,ral.le.ys •t many points, and 

their. 'b&.l'.lkS ris~ alm.ost verticallY' to the plain above. 

The ~elativ ·11 stoep ban,kij ot th$ scu.t IU.v~r 1n tho 

Gemttb<>kbors JOO.lft atton another U:.ltllPle. BelOW liO~lvi·er 

siding the Hol River has cut a course \d:th "1&1!1 steep banks 

alnloat twenty ft$.e't htgh through all t .~~ a4J1d wtd.ob pJ:i'Qb-· 

ably rep.rosent old tlood~plaln 4.epos1ts.. -Both the Tro& 

'lroe at'1d W1douw Rlftl"S ehow steep banks on l ther ·s14e ot 

thet~ n~row ·Oollr'Qe&,. An old river-bed baa be<:ln eJ;poaed 

1n the· railway cuttinG a hundred VQ~da on t he ~dendol 

s1.de of the railway tlrl,dge o"t tb.o t'J:'oe Troo R1ver,. This 

m.ayr repreaant an old ca\U"Se ot the Troo ·!roe Rtv•r and 

stiUids about 25 :te<at aboVtt the present r1ver•level, 

tfbe bas&.-lavels of tha Hol and Troa Troe Rivera have 

elways been. determined by. the let&l ot the Ol1tauts ru.ver, 

:ana the amounts .ot t own•cutt1ns ·o£ th'$ Rol .and ~oe 'l'roo 

RiVOrS· mont 1onE)d &bOy i.e. 20 t'eot and -25 toet1 auggest. 

th ·t the Olifants River ahould show a a~espo~dins drop, 

and there la sol!l$· ev14ence of tht.s. 'rho o'Ceep eUtt~ ot 

dol.omite along the Ol1tattts River tran near Kla.fol' to 

b&yond Vl-Gden<li·al may bo Qlted,. Ft.!rth,:trr 1t is highly s1g ... 

ni:t1cant that the old Ol1fcmtrs Rtvre·l' tlo0d-.pla1n, wblob 

ocmstit~tee the extens1ve .irrigated lands, studa between 

20 ana 30 taet aboVe tho p~aont river b$d,., 

It seems posa1bla _that this 20 to. 30 teet ohange: in 

r1,-ar•J.evel.S ls related to the ao reat sea-level. change of 

relatively reoen.t times. Krige (15 lh72) gives the toll• 

owing acount of tbe dating ot the rolated ao .feat stt'and..., 

l1he1 '"The age ot tho atrandline may be •aeuely 4a4u.ced 

trom. tbo tact that a tew M" t he spaoies ot sbe·Us ara now 

apparently ext1aot, tram oons1de:rabl.e mJ.grat.!an or s ec1es 

that haa alnee: takon placet and tram the ocourronoe. -of some 
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stone · lm;plcen'bs~ ot the "Later .P~1o4" on • tQw tenaoes 

e.n4 1lt cf.Wasn-. 

A pbeno.t!lenon• apparentlY relat~ tQ. this .xraJuvenation1 

·O-am.e t110 the au~o:t•e notice tn aouth$Ril NatQaqualand 1 in 

the Rioht r8\tel4 and along the eaehm. -edge ot the rt~l.n$ 
' . 

·fababeep pll.te&\1 .near Viools ~tt·t. Ill.. the ~i 1118b.• 

ttt>ne4 Bl!i.all eal.eueou.s .gra~e:l l~s (U-e otten seen along 

the edges CJt the atnllt1& at helshta ·~ ~ abOu;t on& 

toot to ten to&t A~ tl\e pres. ljtt beds. lt would GeOJn 

th_ t -these smell le<taae !Tlqk tlle r-QjU't&natton ot th~ $!l'tll 

stHam.s in respons-e to tbe .gen&Ml 20 to 86 tee't clrops in 

thQ levels o.t the lv;er r-11'8:r$ ot theao areas, 
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A't the preasn't m.araent llmestone t GY!)SU11l .ftn4 ~ble 

are tht only mn•us that .are be1ng e~1o1ted 1n the 

region, an<\ exteneiV$ depos1t·s of all tbr.6e· suggest \bat 

h.rtheJ.'f d.evolopment Will take plaofh Other 4epos1 ta 

known to ooour .1no1Ude clays .suite.bl.e tor cerard.o manu .. 

tact~ 1 graphi ~o· 1n cenaln pbylll tee ot the Hilda series 

at it ties, zireon --aanQ.s on the ooast 804 stlcJ:~ete ·whJ.oh may 

prove suitable tor ~be manufacture ot B1l1ca b~1o~ and 

other a.illoa products. Diamonds ooo~ in the raisect beach 

d.eposi ts along t l'le Ooa.$t and may alao be pres~n't;. ·ill the 

OalQ~oll$ oapp1ng ·de;poa1 t$ ot the Knera VJ.akto.. All the 

pegmat1·tes assqo.J.at&t With tho. P!nk Gneiss in the region 

have Pl.~ to be ~ftn1 r ru,· noently Jrepone<~ oceurrenoe 

nt gold in the ink Gneiss north ,Of 131 ttertontein seems to 

be without to.undat1on. 

~stoae. 

Limestone is belng qu~l"184 at present. by the at.ionaJ. 

Portland cement COfllP8b.Y at Holr1 Yi~. The q·ua:rr1es .are. 

s1tuated about halt a mile trom the rtlilwast siding and are 

connected w1 th the ntain line by a mineral line, · )resent 

production 1i ln tho ne1 hbour~oo4. ot 451,000 tans a month, 

but tbis tlgure could b$ ~eise.& it eutftQ.ien.t transport 

we~ ·avAilable. It 1s estimated tha~ there ~~ suff icient 

reaerves 1n sight to last for at least 50 years • 

Prospecting operations alon, the: W1douw River, aouth 

ot van mtynsdo;rp, haVe lndioated the p.t-esenoe· 1n t he asal 

Litneato:ne serl~s ot un11m1t,e(l quantities or h1Sh grado 

J.tmastone sui table r.or industl,.ia.l pUJ.*pose.e, The table of 

analYt)es on page~ shows that limestones e.voraging abOut 

95% caao3 are. con1;1nuo\Ul a.oross the strike ovot'· distances 

ot more than haU a ndle 1n places, In this area exten­

sive a.ana-~over presents exploitation d1tt1oUl. t1ea in the 

f orm of excessive overbu.rQen, but . clitt 's ooour 1n the o:rge 
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of the 71douw R!ver .bat offer ideal conditions or tha 

de ·Qlop,ment of quarry fa.oea.. s lar co d1tion <lxiat 

along the l estone ridge at G abokbere tor dist oe 

of about 5 miles. 

he pre~ent survey has sho\ 

-sources () the, '7 Rhynsdo :region form a pr e ic_a.1ly 

1 tXhaust:ible suppl ot hiGh grade limestQn that dl be 

a.bl~ to s pl~ 'th$ country-• ·· needs of· this !nd1 penoable 

ra ateriaJ. for many y-eava to came ~ mhe ain difficulty 

1 the d~alo:pmont of these devoaita at the present t· e is 

tb lack ot rail transport "a.Q1l.1ties over the: greater 

portion of the resto_n. .. 

aas ,, 

Gypa dep sits are t present ba.i g 'forked at the 

follow! · .. loe 11 .ies .in th~ r ~ on~ the depos.:lt at 

argplaaa, l2 miles tr 

to:r the last 15 y ar · · 

Holriv1er siding has been vorked 

on the t 0 der At.i a ,prosp.ctins 

op rations arc i proat"ess d conside-rable quantitie.s e 

being tranapo~ted to the r'ilhead at vradendal; near 

K k~ms sid ng and at poin aoveral miles to tha ~eQt ot 

van Rhyns<lo ~ deposits aso being ~rked and the ra.t produo · 

is eoncentr ted by a-as :J processes befo e 1 t :t.a :r:a:U. ,d . 
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There are extensive deposits ot gyps~ in t~a region 

but untortunatoly ·many o·t th$SO fil•a situated' at d.tst~.moes 

tram the railway that render· tb.e1r develoPfl2,ent une~ol)om1Cull 

under the ctirren t pr!ees ., Local ~erlfince~ bM shown that 
- ' 

deposita may -be worked with a .1"9Jl.aonable marsln ot profit. · - . . 

at a ·mqltu;um diataneo -o·t between l2 · att4 15 ttdles .from the 

railhel4.- tth1s 14 b4$ed on an a-terage transpo...t oo.at .ot _ 

just und•,_. ll• p&~ ton-ntllc. Xntttcations al1S that it .... 

sutt1c1ent atsr 1,a . available tor tho concentra1flon o·t the 

rBV~.! produot by washing* 1t may be possible to extend .this 

range by Be"f'eral miles., 

~ · nln.e; is at pr&$$Xlt carried. out by removlng the 

ove~burden With p1.ok and :&hovel, end a:ln.klng trenebes into 

the uritt~rltin depos1 ta. In some oases the overbur<~en :S.s 

ranoved with bUll-.dozera.. The· gyps1an1 1Q putlally ooncen• _ 

trated 'by breald.ng u~ th~ ole.y clOds and roughly sitt!ns 

the lumpfl ot gyps\11ll W1 th a tork, FUrther ooneentratlon is 

etteeted bt orush1ng an;d then. paaatng the material through 

a si:r@le1 log-waaher. 

The tormatton snd preservatton ot the 4epoa1ts are. 

1nt!matel'y relat"4 to the arid oond1tlons tibloh have pre. 

vail~ed in 1¥h1·s region tor a veey considerable period., 

Reg~ins the Q:d.g1n ot tho t,MlS'\lm. in the van Rbynsdorp 

r~s!on. · 6Bseratein ~3 P• 33) mentions the tollovl1ng 

te~Jturea. The: lotlal tormtltions ·Oi"ten consist ot lbes"tones . 

and p·eyll$:tes, t.he latt.er 08l"TY'1ng pyrlto, Tbo &Eta, Whl·oh 

1e not t ·ar cllfJtant and has ret,reated in geologieaU.y r~oent 

time~, may haTQ been rospons1 ble· tor aome ot the depos1 ts . 

It 1s pl'obable that the H:ao 1 Which is ~st. univer­

sally present in the Basal L.t.mestones.,. m.ay bave sup lied 

much ·O~ the sulphate radlcal ot the gypsum. 

Field oooarvatlons sugge$t the following explanations 

of tbe deposits 1n this region. 

The arid ooncU. tiona prevatlillB in th~ r-egion .are 
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p;r.obabl.y· ona o:r tQ.~ moGt btpott.an t QOlltri but~ teoto:r$ 1 

and tb• mode o·t tbtJ m.aj'o:rlty ot. the 4eposl t& sugges-ts the 

·con;e.eu~ra.tt.en ·ot gypsllttl ~ ~he: sUli'£'aoe by t he eap111Q7 

phanonu~til$ chuaot6r1at1.c ot .8,1f1 e::u.matea! 1'he ria·b.e&t 

deposits ua.Wllly ocd:ur in recent aand an4 e1a1 ()V•lrins 

:U.rlleaton&s o~ at snort distances trom oute»G .s ot thOtse 

rnoktH tho. denoa1 ts ~t A~leD, Betgplaa$ and !a the Groot -.Jit \ l . , 

ara~te1! ~· _, he ttlt$1 M ev14ontta.- 'iJ.'his woU14 

a~goat. ~at tl'le llnt~touce h&Ye: :O~~iJ,>uted. tn l~ga. 

meGu:rte to th$ fol'tl'.lAUon of the gyp~ 

TheH l$ .a boll.et among tile local :proapecto~s that 

:rich ¢epoS:1ta .o·c,c~la· on $l()pt)s bel:(l)W the trequen~ lb1ontte-~ 

t1l.l e4 f®lt breootas 1n t he: a"tea~ and the ~occ.aston.Ell 

p;resonoe ot cub•o ·Ot lbwnlto, app~tl$ atter p;rr1t.e, tn 

S<nme or t neS$ tault W:et~ .o1.q.,, st~gg(U.Jts t bat thea& te.Ul.t 

zonas may or1gin.:t\y nave oertecl pyr1te ·• the q;g-tdation o.t 
' 

vJhteb vroulJl have ~t.ven dee t.o· tht>, ;u1pb.at~:t ~teal or some 

of ~he g,yps.unh: 

:.rbe c1t"CuJ.at1-on ot unctert6l"'un4 and sub..aUl"t&.c>e· 1'11lte;r 

has nn d®bt played an l.lnPortant pa:rt ·tn tho cono.;11t~atlon 

or tl~e depoei ts• All tbe 'fle'U water-a: 1n tb.e area -are 

td,@lly QhfU~gf:ld With mineJtal s .al1tS:1 1nol ucU.ne; tbose in the 

esser~t1el.ly srani tto vea ot ~ena and thoeJe tJt~ the 

ShalloYI we,llS Eiunlc in the gr&"l.ela fUld $and~ Of the dry 

rt velt b$da. An atlalyets ct th$ well 'Mlte~ t ·rtlm ~he a.ana.:v 

Moed:te.rlQQr stnarn l$ g! vm!l on pqe ll7 • · 'I1h.J,s stream bed 

is. .a:urroun.Aed by Make at 'the li11da aeri<ta bam whiob the 

$al tfa. 11e1-e ·derived '>Y lee.cblng action . ., :t t is notewol'tby 

that both the .cJa and. s o4 21a4J.oal# ar-e· p~sent ln re:.l$t!vely 

Meh cqncen'trattona .• vtz·. Oll, U.,5 ;pQts per lOOtOOO ·and 

S04 ~~ .. 9 parts per l,OQ .• ooo..,. ·TJU!I· trequent p1ieae-no.e of 

onaWa. of @YPS~ in the. deeom:pGsed :rao_ka ot the lttld~ 

aerie$ tn tnts ne1c;hbourhood 1e app~1;11 .rola\ad to thf;) 

pre:a·flaoe of · these ~Cal$ in the <lir¢ul.at1n, sub ... EJurtaoe 



wa1~e;ra, Cubes of limon1te attet.t pyr1 te oocur S.n eome ot 

thU t'U"kCU~GQ t-

Thel ll\AJC!al'-1:tJ of ~~e gypstlrl 40p()Sl:t.a ln thO V8ll maua4ot-P 

~·~~1on woul.(l ~pec th~l'$fort to be ·rele.t~ to <the .to1l.ovd.xJ;s 

:~~tors t 1. e«te.nei vo llnte.atone.a· ·e<>.ntai~ing H.zs, 
2, o:ristnal p;rrlw-1.1: th-e ~kosea and. Ph1ll.1 t$i!J ot the 

·qu;wel.l'US· An4 ll114a aert&a,. 3. ~on-een~•ti:on. · by unl~d 

ana an\l1111>~nu-t~ce wa.ta.~a wUl$.- .wld oo11ditions ., 

-T'\VO other deposits dearJne, me~tion. :tn the; ne1{Jhbo~ 

hood ot Komltl\ne;. wo:tld..nge h~ bfJ&n op~n~ tn danosits 

oooun-ine tn. f.lQdy ·Cl4'W' rorm.aticns ot relatS'IG1 ree~n't 

qrtglrh _ evo].-al of thee~ ae,poelu, v.mteh bave beEi)1l opEin~ 

t~ dept;ha ot tlbout,; 1.5 t'$Gt, aut;gest that th&y r(Jptte$ent ueas 

ot. 1nl.a.nd 4r-UtU:lt;o p_.,lJ ttllta b1 w!nd•b·lown V!a:t~rtal., 

'r;:>til~fJ 'r$V.$4l l~~rs anct ram1t?tna. vet n& ot gypsum ln. 

aJ. temc1i1'n.t£ elfly .ana. samr hor11ont 1 ant the f'ed oolour Qt 

tbe StAnd indice..t"Q ;p~VW.lng «r14 COnd.1t1ons. The$a 

depos.:t.ts would· .sppe-al1 ~ t>e $etm~at a1m11~ tQ the maum 

z,~WJ o-t tb,e l U.beX"lt1 and Hat atatll'1trts,, trhe sow:-oe ot the 

J o.~onert~ otUo11.Jm ·and sulphate :re4to8.1-. :te :obsc~e ln :th1$ 

ax.-aa since the su;rrQUUC:U.ns. oountrY is bull 11 u,p of Plalt 

Gneiss and ocoasi<m.al pa.to'l1ea of l\11:&·1• :rQokS. 

Near· li'et~lt~n~U.. atalns on the BlttertQnt{:)tn l!no 

ln tlte CltUlWUl.lem i>1.S.aloti, depoai ts ot W:l!Y pure gypsum 

are -a1) p;r:Et$•n~ be1tls 4ot"(!l(:)p4JJ14,. ~ho -~Qundt.ng oo'Llntry 

1~ bu:Ut Up ot 'J:t!lbie MOunta.b aanaston; Wi~ extenslYe 
. ' . -~ ... .4 ""'d !h:l . . . ... _ .. _ awo.u Q;~o ~ . .w~. ... .., ·ow.tt su-.uv;., I U this looal1ty again th~ . . 

orig~n. ot the ·snta.un :la obscure •. bll" ";t ma;y " connected 

· w1 tb e. nuu•ina tr~s~d~.oa -ao~sa. thl .e p8l't· .of t-he covntn 

1tl ge()l.Og~oally neer1t timeut,.. ~v1d$nO.& ot SUQn e.. trans• 

.~saton has already baa 41sousso« Olll page 102., 

·TU-ee mal,n types ·ot' SY,P&um oootUr 1n 'the de.posi ts of 

this l'&gton, ftt;t eon1100nes-t t )'pt · m.ey 'be t$~ "rose~t& 

gypallia" an<\ oecurs as I!Sen gat.aa • arera.gt.ns abou.t 3 tnohes 
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tn s1UJ 1 ot small twtnne4 ros&ttU ot m ·sum crye.ttda aet 

in tb.e usulll brown to yeUowtsh elay. '.rhls type ~$& 
' 

t.nto l>urei:• e.•l•tl"ans»arent on-atalJ.J. appr<~aolling ••l;eJ~~te~ 

Wl.lie·h appear to rep$"8sent ••w ot seoondfU"Y .gy:p·Btan p\tr1·• 

1'1a4 by sol.uti·on and rea.epoelt10lh Aasoo~a.te« With tbe 

.~fl1lte gyp$um.. ·entl senerUly oV.Jrl1lns it, l.41ars ot t1 

dirty Whit<;. "PO.Wd:~ ma•" ftequentl1 .o.eour ~nedio.tely 

b(lnEJEJth the: &an4.7~Vel OYCf~l)l..&Nen.t lie.onstaUleat1on 

o.t msuta. results 1n tho tormatifm ot patChes ·or tho maestve 

cream to pale b%10\m rtnok gJ1)$UtU" found at ·seve~ loeel-

1ttes· at .. t t.leS.:., 'tbt=t· pOVd_. gypsum ·and rook gpsttm EU'G 

tha :pUt"ast tv~ es tound in the Clepoa.1 ts end are stateil to 

yield over 90% Ga.So4.,2Hao• 
At pn.£lent the bulk ot the gypsum. Jllined 1n the van 

~orp ng1on is 0011$\mlod in the Port.tand UEml&llt .indUStry, 

but the h1e;he~ grades AH tindil\g 1no.reasUg, uses. in the 

m~utac·ture ot building materials .• 

·on the tam ~o84.Tell'loor· ., the 4o1~ te ot the· Hilda 

li&rle$ 1s 'betng quaJ:~Ti·EKl ''r mtill'b1-e by the Naaaqualand 

!J,i: rble Com.pattf• Rath$r severe earth .rAOVa'n.en t.s have 

sha'tte~IJ4 tbis marbl$ in pllie&a, but by m:Qld:.ng use- of a 

sel!'S.~a ot job·ts~ ~ bloei£_s ot s.uttable 4imeu1on•atzas ~ 

obtatned. Tho. colours ;range tram white, through ere• 'to 

lllO·ttl~e4 blue,, A. ieSOX"iptlon ot a typloal diamond..-drill 

core trotn these q'l:Uirr .1es has been g1 ven on page .27.{ 

on th~ tart! 114ouw to the s~uth.eut o.:t van Rhynsdorp, 

-a wavey b·lu••srey marbl·El naa: been S\looest\tully· qutU-1"1·~ 

1n the uasa1 LS.m.E~stone .,erles,. MVble. trom 1tne same 

ser.t.-es was otrta!aed at Hollr'i v1er· .about 00· years ago. 

'i'he aJ.m.ost unJ. varaal l'&ceyatal11aed state ot' the Easel 

L1me.stones make them ~Veey sui -table for the proouctlon of 

mQbl~J and a Wide X!engB· ot oo.lours may be •xpectad • 
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:EXtensive horizons ot pul.'e elate. ooour in many of 

the weatherad outc.Jtapa ot the Hilda ser1ee in the region. l 

'These depoal ts yary gre.atly S.n colour but sn~ral looal• 

1 t~es wen enoountered Where the· Wh1 ta oolotU' a us eats a 

low 4.l'on oon~n'" Satnples ~ coll&eted t rom. the 

de.oomposed rooks unaerlY'ins the Table l!Oun-tain .sandstone 

on tne road ap . the Glttbei"S Pas& southa.south~t ot van 

Rbynsdorp. Ta$ &WllJ.lles •re .fUsed without tha \l.aa ot 

.fluxes and. gaye a prOduct w1 tll a h1Sh glaze a.nd. or consider• 

able s,trength+' a thes.• clays can be eeonomloally trMS• 

ported t.a the xaa1lbea4 ,, • 4eta1lbd tnveatigation ot their 

posa1'bla use in th$ -c,e~amioa _ industry may prove ot value. 

Somf) ot the pbyll.1tes ·Of J t .:t.es h.ave b~n shown o 

eontain over ~- ot ~arbon.. probably in the t onn of 

""aphite,. The pl:Q'llites, which are dWe·loped on ·a t$1;rly 

m'-'ne1ve ac&J.e1 may J)rove t.o contain sutti·e1en;t &.i"llphlte 

to ~r$nt thoir exploit~~ian. The deposits are situated 

G1Pl~Jthnatety 4-i .rd.l.ea, rran the J'aitway at . r~t')o.dal .• 

The roUowing t1etl.U'8s (16 p .,Sel-26.3) ¢'t the pereent-age 

· a1)hite 1n or.$S trom vartoua parts or the world artct given 
. . 

ce·yJ.on, 50% graphite 1n veins., 

t«a4agascar • 10 • 80% graphi.te in gt'aphi tio•scblsts • 

Germany t 10 ... 20% gre.ph1 te in snelaaes I! 

Alab&m$• u.s . A•~ about 2~ gt;pbJ.t& 1n aohis.titi, 

U!lor$tq. 

Stlo:rete, at ;pl;e.eent obtained tl'(W the Moseel Ba,y and 

Riveradale d1str1ots, has been used aueoesstully as a source 

ot high grad~ Sil.ioa f'or tho man.utaotlll'e of the si11ca 

brickS used at Isoor ('35 p.354 ) • Tbere are two 4epos1ts 

near the railway; one about tb;ee miles tram Vredendal on 
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~e van Rl.lJn$4·orp roadt a.tlii the other occurs 2 miles 

south ot n:ol:vi 'Vlt:r . sldlns .• 

*'E!Jm :· !P4'b 
In 1903:• Rogers (21 lhlS'I) dreW e."to.ntion to a black 

~and on t,he w~ch at S~ntein, ~ mUea aoutb ot 

t ne mou\!l 0'1 the Ol:1tanta Rlvor. · Thts san4 oontalns 

t"Outtd.ed grains Of ~~'Cite• zirOQn aD4 samtt• At 

BanlbOe$. Bay, .o.vbel nUlt$ .$Outb .of S.Wa.n4tonteu_,. .ROBRfl 

menttoD.e4 a heavy gny lim.estone on t~ rUtted beach 

4epoat. ta ~tfhleh owes l ttl gn,y colour .ua great dens1 ty to 
\ 

t he quanti tr ot these tnJ.aww pMaen-t" • fhe oonoentratlon 

of heU'Y minerals 1n the llnleat<lne illUSt be oomparatively.' 

b1! b tf th$J ib.81fe app-roo1a'bl.Y lncreaae4 tht d$nai't#.y ot thi.s 

llmestone • :tt.specia.llY aUoe th-eae coastal l.lnle.atonea are 
' 

usuall;r relatt.YEJ:lt light l"'Ck&• 

'fhe. ooourrenoe or these mine~ ln :the bl.aok aan4e 

ana. !_J.meet(ttle. w&lT&nte a deteile4 investigati-on in now ot 
-the· ~e,ccwe~ ot \talu&ble, bean aonCJent.a1itiJ$ trdm ce~ 

black sands 1n Aultralia, It is tU.eo poaslble that some 

d1atuon4s wul4 be tllC.lU4e4 .tn the: h~aYy concentrate& ot 

l)aaen s~ trom the St2:anGfonte1n area. 

The source o~ tht~u~ JJJ1ne.ra.ls ia obocure. 'but it ,ls ot 

interest to note that gvne.t,1 $Sl.rc.on. end 1lJlten1 tt;t •r~ 

preaent, 1n the hoavy Qonoentr-tfdl frOm three Silmplea ot 

Win4,.bloe t'Od l*tmd oollaote<l between V1Jm.'ln\1:skl!p 4114 

ne~Ul~:Y prosp_eeting &.nd min!.ng have been Ollr'riQ(}. on 

:QV'$~ a pel~iQtl Of ;1¢~ars along t he von Rhy:ns4<>rp coust. to the 

north ot .St.J:andtonteln and obo'Vtl tho mouth ot, the O.Uttmts 

ll1ver, Althougl'1 diar:u:mds have b*)en rocO'Vtlre4• these 

deposits do not eompue w1 'th the far r:Lcbf)r ,oceurrenoes 

along the northeJ'n Naaqualand coast. 



~be preaen.c~ ot marin$ foss1le !,n the cuu.ooeoua 

oappine: deposits on the IDlers ~lakte, an4 the stmilarlty 

ot the~Jo t .ormat1on.s to some ot thfl dlewontlit:erolll ~ ~ raJ.aeA 

beach depoet1t$ ot the codt, sll{lsests that dlamoab. m.ay 

b~ p;r$Sent 1n thestt caloateous oa,»ping 4cpos1 ts • 'rh1a. 

View ltJ eUpp<Jr~ by- the ta.ot that o~ or· tha rl'tou 

ot the Knera nute clr~naae :;sys~ rise in tb& r. 8mlesberg 

ng1cm to tho nc»:-th lirh~ !fimbVU t& pipes. are known to 

1i&'te.£·~ 

Water supply 1s. a 'ri..tal probl$. OW~ ·the ,greeter P·art 
. . 

of the oemi . .-dEtSli$rt :region , 11. th a ~811 ot approx1tttats1y 

5 1nchas per ·atulut'll. &Jtond t he a·an,ge· ot tb& Olt.tants 

ru. ver a reU.able sQuroe. or· wateJ! n;eeess1 tetea the sinking 

ot well.FJ. cr l>.or••hol.ea. . Utt4ergrotmd wat&r ts. ver~ ecfU"Ce 

in this regi n Cd H.F., :Fr~M (12 p,.U) states thfit of 

ot a total ot 40 borEt-hGles sunk in the van Rh.Vnsdot'p area .• 

3&~ p%1~ totel tail~es end G" he\4 1nau.tt1c:tent water tor 
pract.i,oW. purpos.es • 1l1le authOr knO\"JS o.t thre:e bore•holes 

sun.k tn the l!ink Gaai$& ne• ~$l\8 tba~ all proved to· be 

tail.ux.s • M4 ot eight tai1UoreS· in ten 1ft the Hilda series 
on MOednrJ.oor. 

fithou:t the use ot ap.oetfd tnatrumonts, tl'\e only 
ty'l ov .(:,. 

adVice that oan ba gtven ia. to bore on the D10at. li.kely side, 

or tbe la:oge quturta va1na that mark the taUl tJJ i .n th1s 

region. In .general the mc)ttt &®ee.$stul oo~ .. hole$ would 

a;ppee.r 'eo be thOSe sunk 1n the Pink Gneiss 1 wbi~~ the per­

cen·~a,ge of failures tn rock8 of the Hilda ser!f).a !a alW03'a 

high-. 

She.l.lew 'rlel.lCJ s1mk .Ln. the e·anclY gravels o.t the r1 ve:r 

beds have 'proved suocesa.tul. at some 10caJ.J.t1es, but the 

wa.te1" !Q ln~~tably bigllly saline, The fo.llowi.ng wate~ 

analysts• Which must be fairly typ1oal or the region. as a 

whole,. la that or wate~ obtalne4 trcm the well in the 4ry 
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'llhe 1\hel$ Syetea ocoura u isolated · patc~ea: asa~· 

!.a~$4 With the Nam.aqual«n4. ~J'YsklUnee lli a ~ bolt 

.U.on.g the Grange a.iva~ trom the Uplqton ... to the 

RlehtenmtlA • a.n4 tb:en tJOtlthWal't.$ to the van. Rb1ndor.P 

D1v1a1on., In the Ftlob'bel"SW14* JO$~Kh"1' se<tlm.entarY 

~oclta ~ represented bt tht Gar1ep System, the Stbkton• 

te1n Ser'l$$,1, the Kalgas Seriea, the r-ii'Utn6el se;ies ,I.Jld. the 

"llmA SJ'Qtem, th~ la1rt;.e.~ l»elns OYOJil·eU unconroma'bl;r by 

the ~ka S.iea. ln the •• RbrM4orp ·reston ~her& Ctt'G' 

p;resent the B:M1s $yatam, the HU4a scu-.tes ot the1 Gerriep 

sys~, a possibl• Ka1gaa Ulllte and. the Ncaa Sy&$6Jll; tbe 

1.at¥tel" being arorldn Wtoontomabl.r by the 'fable: 4QW:Ltatn. 

Sandstone or tht: c~e S13"t«m. 

South of nav• the P'"-~-we rocks ._. ovul.au by 
'Xable Mountain san4atone tor .a'b<Jut 40 mil.ee ·M · tar u tbe 

Piquetber.g ~eglon whaM "he Mal.mesbury series ~lakes lts 

appeu-anee. Aoco~tng ·to Mr, t .• P. Rabi·e of Ste·ll•nooseb 

'On1ve!'"a1t;v"•· the l aln\esb\lry ·Se~les la oapabl$' ot division 

1ato .at leut two dtstact groups~: one ot wnteh contalns 

ostensive >tolofm.loG • buzting 194.?· M.l-. Rab1Et v.i .sl ted part 

of t:he vem R~adorp resion With the au.thoJr1 but n:o 4ef• 

S.ni to etV14.&nce CQUld he ro•d toJ:' oo:rnl•ttns any ot 'the 

van~&<>~ 1J$41rn.tmta wit:h the ~b\lrY serie1, sub­

s&qttellt.ly t h$ aU.thQl" 'Vf4S abla· to examine apeQtnlene oollec.., 

ted by Mr -. Rab1ct 1n tho Ve~"r~n VllUei area end, thtnle ahow 

e ce-rtain "aembleno6 to some ot the· \l.PP&J" . .,..aoeoua 

phaaea ot tme Hilda ser1eu• ot •• BhJ'nSdorp. 'lh& V·el'loren 

Vallet ro<>ke, which .@8 con,ad.CI~ to be youngt\r 1ihan the 

n~isbbo'nring . '!al.m.eebury SerleeJ • nse.y ~heretore pro•e. to be 

ot vtll:ue tn estebli~hing the t't:tlationshi p be'tW$en the 

Hilda Sezios of van Rb.Ynadorp a:nd the ualm&;t~b'U:rY Serlss at 

the W$S1#orn P~ovtno·e.~t ltt-, Rabie lntom~ the author that 
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ther$ are aome CJJla:t'tzites in the P1 ,.,'\lctbe:rg eee wbJ,ob. 

oontd:n ~s of· bl'lle ·quart~, -.n4 this teature tnA1 -aloe 

prgve of vli.lue in Ti~1 ¢>1 the oco~cnee ot \au~ q~z ilt 

poaWJ.nk ·Gneis·s que'bzi tea in .eoutlulrrt li8I11aqua.laa4, 

In tile author's opinion the corHJ.atioa ot the Jr~Qh 

HO&~ Beela· tilth t-he l'l.anta sntwa 1a inoorret\,_ These ~ka 

are. 11\ .e;eu•aal more highly llh~ 'the the Nama ot wn 
~-or.P .. ·ct.o· not. eb<JW-.,. ~ reocbltmce tn lol\h* 

olora or .auoeua.ton, :tt seems more p»ebabltt 'bllat tho 

7ounaor 11lphe\1Yel :aed.a MY e.onospona to t.b& NuvJewe 

se~1ea ot th• Na• SJStenl•· ~he KUphfnmtl Be4a (a. p.,19l) 

wbioh contain oougl~tee :, gl:t£:1., <i~.;J.ltoo, sel48.tonea· 

·and eubQ:NiJlata tofte%' beie • ·f.l·bow • PQate!l" .re.s•blanoe to 

the basal. {U\MrU smea ot veu ~orp· than .o •f.l:l:IY other 

g~up ;nat ·the •ubJ!l hu eeon a.n the 'W3Starn cap~ Prflrinoe. 

·be PUl"Plisll oolow of' thQ iO.iph~l q~tz!tefl i f.J sWl.v 

to ~tot •~ of the~ q~zites, . ih&· bda at 

Honig .Borg oontN.n Whlt$ q'UIU'tz .and reldtah qU8..lM$zltd.o ~ocks 

eW.lu tQ, ceHa.1rl be«• ot 'lhw aeS.sl1bo1.11rinS Maimes'btl.t'1 

Seriee1, an4 lt ~!lese ·-.1a ai•" con41t1ons Ue geautll u 
the IQipbe-ut'el M4 Honig~ t ·GfaAt10M·1 1t. 18 poa£J1b1e 

th•t. tllor .JfJIKI •op~n.\ the bUill~-.. JttU'be ~~as1on 

'41sousse4 on peg~ 08• Raoeat 140~tk by a&bl• has dU.cl.oeect 

the aletenoe ot u:tens1Ye :ao4S..nta yo\U!ger· than the x.ums­
bta7 \Qbioh ue temutival:Y eonela:tea: w1 th the Kl.ipheuvel 

BMs (Ill Ptll) ·• 

The ~~latl<m at -the Trancw•u 1114 JN«ma systems· ia 

VOl':V mucb. in doub~ ttn<l the· ino1ualon o.t· the Melmeaburt 

~os in the b~..-N.u '\JUl, h..ve to be libandonect., 

There ~tre laonuins 41f'ficultie• in tho correlation ot tbe 

sedlmetd;s ot iih& wr&st~l"fl. put Gt the _nion wi·tb tht>eu, or 
1}be Transv..a, and. the N'.WaQual.4nd. e~ys·u.llint.l complex 

woUld; seam ·to hav& so.pU-:lWt\ thf)se twtl d1stlno" restonrJ 

where ?«ri.ous pariQds or· secttmeutat1on ocou.rtre4 tn rectll"-
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ring geosyneUnes, 

i'hen 1o • .1m1ltw 4ltt1cul.ty 1n eorrelattns tlle 

•ocku at t.he- ~aln:Leetn.try aute• wt•h tuil' ot tM l)Oat~•ta 

grot.q>s ot· \he l :estern. OaP6' h'oV!nee. Th~ is O'fidenoe 

that puts at lout of the Mal.Dl&abl:a+:f ae41menw were de­

r1V04 U<m ao«e.•rich ls;neous :ll"'Cks .u\. Walker llnl -.tJ;J.u 

(&l p-.506) h.ve ~ecoriect a '"ftr-7 conaide:rable propl)~ion 

ot aocU.o plaglbOlaae. ( Anu} in tuu,...gain~ arkOaes or 

siltstones from tbe· ·Cape Peninsula «rea~ They o,ons14~ 

1 t . Jll"'Obable tb,at. " .lgaeoue muses ot b.1e1hlV tso4io eQillpO• 

&1.t1on (pG'aaiblY ~!etd. te). ·were 'beUg denuAed a:urins 

the tormat1cn of th$88 sediment& • .to-r the teloP•\ble na.ture 

ot th~- pa~tlo Ihlaaea\)UI7 extends tar ~yond. the Oape 

Town area". The \11& aulteea ot paaDmd tic ;b.Orntelses 

. g ive:t\ by Vlelker and :Ma'lhlas ehow N•tl:J/r.ao ra~• ot 1.00 

and 1.13• -and Btl>t.:e bu obtdn.ed eJ.m.Uar J-atlos Iran .u.u-. 
yae-f;J r:4 othetl' Melme$1Jur1 ae.dlmeata, This teat:l.lN .SUggests 

that the l&lineEJbtlr1 sute.a waa· llOt 4V1Y'GA n-om tbe pot.aah• 

rich granttlo rockS ot the N&maqualan4 t-ogion ('1t 1)he Mal• 

m.esblll'Y ;se41ments are- yo'Qilger 1il'l4n the latter). tfb igneous 

mas1es O·t a. natt.U-e :sUGgest<!4 by i . ~el'" Gd ll«th1$tl are known 

in the aouthel"n part C>t, the Utllon,, en4 it 1s po&sibl.e that 

the Ma.lmetfburr se41men:ts "" cle:t1vo4 in part h• a base­

ment which nu.tY hav.e been separated tram J\t'rtc.a by oont1n• 

ental. 4rif't. It seema possible that the Me.J.meul::m;ry S.rl,es 

aud the eed~nta ot the c~ QA O~toot ueaa (25 P•U) 

·wue tepoa! ted 1n a geoaJncltnal. region di3t1net from th&t 

of ·the ••t~~ oa~ Province ~ whicb ·t he outep t<t N-. 

sedintwl,at1on ocotUTed. It ta sisntticant, that the al• 

mesb.t.WY .geos;vnc:line po.s..tUlated above would CJon-espond to 

the .later.· aeQ'r«u geo&~ynclUe • . :;;,cbol'z ( 25 p,.axv1) 

however \b.eo f1~ • line running approx!m.a.telJ' west trom, 

· ort lUiJI.IlbGth to Lainabur an4 then 1n a north•\resterly 

tl1reot1on to the R1ahtersveld. This line torma t ho hypo• 
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t ot c .l · ~ sin of the J'if line . nd ttle 

stributiva pro aa nry ed · ant lie to tba 

nottth · t '- uch line ... ·r 1 uss'U! es t h t . e 

" 1m . bury sed enta are o p ble of cor e · t ~ og • th edt• 

tnen . of he weste.J.."n part ot th Qa e P!ovino ~ 
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