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1. THE  AisA

a) Locality The arwa investigated end mapped geologically i
by the degrees of longitude 26°E and 26020'E, and latitude
and 33030'8. The east-west boundary is 19.2 miles long,
north-south boundary 11.4 miles, Altogether 219 sguare mi
mapped. The area is situ.ted bet.ween CGrohamstown and Port
The southern boundary is at pluces legs than 15 miles froo
‘he small village of 3idbury, in the Albany Division, is s
near the centre of the area about 5 miles north of the nat
which runs from Grahamstown to Port flicabeth, Approximat
the area lies in the Albany Divisicn, the remainder, west
of the Bushmans River, lieg in the Alexandria Division,

b} Communications All parts of the area are easily accessib

The natione.l read from Grahamstown to Port nlizabeth trave
southern znd south-eactern parts of the area. In addition
good system of divisionsl and farm roads.
The railway from Grahamstown to Fort CLlizabeth crosse
north-eastern corner ol the area at Highlanus, and also ru
12 miles in the -estern part, mostly along the Bushmans =i
Alicedale and Paterson,(SandflJts).
c) Settlement  there are no large towns in the area, Sidbur
suall village which consists of a few Zuropeczn homes, two
a primary school, a hzll and a small trading store, Pract
only occupation of the people around Sidbury ie furming,
plays a minor role, and most of the land is under grass.
income of the farmers is from cattle and sheep., In view o
circumstances the population density is relatively low, [
duce is taken chiefly to the FPort Llizabeth markets either
or by road.
d) Vegetation The n.tural vegetation consists of grass and bush,
Forests are absent.
Dense bush is wlways found on the slopes of steep valleys and on

the soft shales and sandstones of the Dokkeveld Series, In some
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The 7ood Beds consist of & thick succession of rapidly alternating calc.r-
eous snndstones and con: lomerates. [Fri-ments of fossilised wood are present in
lorge ~ambers, This great regularity of sandstones and eonglomerates is only
broken in the south-i/esi corner of Iushn.ns 2iver Outsp.n where thick bands of
unfossiliferous purple nd light grey clay cre interbedded. TIhe clay , for
some dist.nce downstre-m, is suid to form  n impervious layer in the river bed,
which prevents seepage from farm dams.

The conglomerates consist almogt invari.bly of swill pebbles. Characteris-—
tic is the rarity of well-sorted closely packed tiniick conglomerates, The con-
glomerates occur in large nuwmbers as thin bunds of pebbles, frequently less than
1 inch thick,; sep.rsted by coleoreous sundstone. "Pebble bands" would probably
be a better term than "conglomerate'". The pebbles rarely exceed an inch in
diameter and consizt of abundent rounded pebbles of Kuarroo shale (25;p.24),
quartzite pebbles, fragments of chert, jasper, amygdaloidal lava and agate.

A thin section cut from a sandstone shows loosely packed equigranular grains
of up to C.4mm. in diameter, set in o matrix of calcite. Calcite constitutes
approximately %0, of the rock. The frains consist chiefly of quartz, occasion—
al fresh plagioclase felspar, zircon and ilmenite. Grains of fine gruined,
highly altered glaisy lava are common. Guartz and felsper graing are always
angular, and show virtually no sisns oif rounding.

Fogsilised wood is churacteristic or the iood Beds, and is found every-
where where these .re well exposed. The fossil wood has a deep brown colour und
occurs og pieces up to several leet in length, [he original cell-structure is
well preserved., Schwarz (59) calls the fosgil wood sraucaria and Fandanus.
Atherstone in 1857 described dirnosaur bones frou the Bushmans fiver Cretaceous
beds. Schwarz found fragments of bone on the farm #Weoodbury, and concluded that
they must have belonged to an animal 50 ~ 60 feet long.

The dip of the .jood Zeds, where this can be measured, is everywhere 20
degrees towards the south, i.e, .way from the Zuurberg Fault. The precisze
direction of dip and strike could not be deltermined, nowhere was a bedding
plane geen in three dinmensions, Haughton (25) gives the dip as slightly west
of south.

Mluch of the stratification of the .‘cod Beds arpears to be initial dip,

This could, however, not be proved by direct observation. The width of outcrop

of Wood Beds between Doornrug and Papcnkuilsfontein is 19,500 feet. A simple
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calcul tion shows that on Papenkuilsfontein = true thickness (x) of nezrly
£,700 feet of Jood Beds must be present, if the beddings plwes were originslly
horizontal planes of deposition, The verticul thiclmess (y) will then be
19500 5. ST
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apbout 7,100 feet (slide rule culculations). A thickneszs. of such a magnitude
seems unlikely, Iu Toit (l?;p.378) states that where most fully developed the
Wood Beds are perhaps 3,000 feet thick. A deep borehole (49) sunk at Swartkops
in 1909 reached the floor of the Uitenhige basin and just intersected the
Dokkeveld Shale at a depth of 3,20 feet. Hzughton (25; p.28) states:

"The general conditions of deposition must huve been those of a

subsiding delta, and the estusrine deposits of Zwartkops aond Fort

FEli-zbeth may conseguenlly be looked upon ag the bottom-set

deposits laid down at the came time as the Varieguted larls and

Wood Beds (foreset beds) and a2t least part of the subaerial
conglomerates',

The large amounts of fosgilised weood, the ibundance of shele pebbles, the
absence of well sorted conglomerstes, lhe ngularit; of graing, all point to
rapid deposition under torrential conditions ind fully support Hau htonsg idea

of for&st beds in a subiiding delta (see p.63),

T_RTIJAY TO  RLCENT  FORATIUNS

HIGH-LsVEL  GHRAVELS

erttered throughout the southern half of the region cre small isoluted
patches where water-worn pebbles are found in abundance, The pebbles are
found as:-

a) Loose pebbles end boulders. Thnis is the most common type., The majority
of pebblesharie#in size from that of a peu to several inches in diameter,
dxceptionally boulders up to a foot or two were encountered, 7The shape of
the pebbles varies consider:bly, they m.y be nearly spherical, egg-shaped
or flut,

b) ‘erruginous conglomerate. In several places pebbles are set in a harg,
ferruginous watrix. The conglomerates are go hard, that fresh specimens
break across matrix and pebble with equal ease. However, the matrix

weathers nuch fuster then the peobles,


















a silicified so0il or subsoil., .ountain (47) hrg demonstrated that at Grahamns-
town the silie.. of silerete is agerived through tiie leaching of the unuerlying
rock, Frankel (20) ¢ me to similer conclusions .t Albertiniz, Fossil plants
in silicified deposits at fort Grey, Zust London, were described by Adumson (l)
who deduced o Tertiiry _ge but admits thiat "311 (fossils) are types th.t might
be in existence at the present time"., Dixey (12) describes silicified surtace
deposits in centr.l Africa, which originslly did not form in situ., He deduces
an end-Terti.ry age. Du Toit (17) states th:t some of the Kulahari silcrete
hzg  been formed by the replucement of purt or the waole of calecium carbonate
by silic:.

No detniled 1.boratory study of silerete wus undertuken during the present
survey, but the field relutionzhip wlone suggests that the character of the sil-
crete in S.¥. Albany is nighly variable. Some is clearly derived in situ Irom
the underlying rock, and representsa silicified soil or rubble, other can only
have been derived through the giliecification of eoliin sand. In plices silcrete
is overlain by calcrete, anu it is yuite possible that the former is derived fram
the latter througn the replacement of cnlecium c.rbonate.

Occurrence and Field Relati¢ ships Lilerete is comaon in south~-western Albany,

end the aren described in this survey is no exception. Silcrete is, however,
virtually confined to the south-ezstern portion of the map, Small outliers do
occur zlong the northern boundnary of the irea.

The silcrete is chuaracterised by its putchiness and irregular cutlines of
outcrop, as seen in places, It dverlies unconiormably all older formations,
but is more commonly found on the ¥itteberg Quartzite than on either the Bokke-

_veld or the Upper #itteberg 8 :les. The reason for this preference is not known,
Silcrete is in pleces overlain by windblown sand and also by culcrete,

Haughton (25) thought thut silerete and limestone occurred side by side, and
that the silerete on Komg. liouth, Roodekop .nd other furms on the northern

side of the Bushmans Iiver, seem to grade into the limestone . The writer

could find no evidence to substantizte 1his, but did see many localities where
the liwestones (cnlcrete) overlie the silcrete. Howhere is silcrete in contuet
with Alexandria limestone.

The mode of occurrence of silcrete is highly voriable. Most commonly it

Occurs 28 long narrow scurps near the top of a hill, Other forms are as thin
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i niy -mgular to well rounded gu.rtz groins -=re surrounded by = film of iron
oxide. The matrirx Letween ¢r ine consists of finely devided brown guartz, some
pi.sty mutrix <nd deep red irnslucent iroan oxide, .she rock is very porous,
Gr.ins of vein quortz :re present. The ir.lrix escro:iches on the Jrains, so

th-.t the cont.ct betveen or ins reiu lvon oxide is frequently very indistinct.
do secondrry gqusrts in oplicnl continuity with the origin-l pr ins is deposited,
Henvy minerals nre tourmaline, zircon ana ilwenite. A Tew of the ilmenite
groins are unusuclly lors, with the long xis zbout b times the short :xis.

The texture rs seen in thin section, .ud wlse the field rel:tionship,
stggests that the silcrete in the nre . iz of two types, the one is o silicified
soil or rubble, and the other appears to be 2 silicified eolicn sand, The
prezence of well-rounded gr.ins in the former is a little puziling, A line
running roughly from elville Fark to Beacon Lill (part of Schietkop) sep.r.les
the two types. ¥North of this line gilicified soils arnd rubble are dominant, :nd
south of this line, especiilly south orf ithe n tionsl road, asilicified suands
appeanr to predomin.te.

Conical Structures in bilcrete  Iear Jidbury ond on Proctorsfontein unusunl con—

ical structures were found in the-silcrete~ 1,0 reference coula be found in the
literzture to cny cimilar structures, -nid it ic thought thet the description
presented here is the 1rirst of it¢s kind. It is for this recson, th .t silcrete
cones are treated at somewhnt _reater length thnin their size rnd frequency
might wrrr.nt.

Silcrete cones :re found :wlong the western boundry of Greenv-le, where
nbout one dozen ~ere seen, and n isoliied one w. 3 found ¢ few yards south of
the didbury - Grehomstown ro .« on I'roctorsfontein, Nowhere glse were silcrete
cones seecn in the aren, wnd Professor hountnin znd oir, Ruddock of the Geology
Department, ithodes University, knve assured the writer, th.:t they huve nowhere
come 2crosg simil.:r structures during their extensive field work in che Albuny
district. The cone from Proctorsfontein, =nd o sm:ll frogmentary one from
Greenvsle nre in the Shodes University Geolorsy Depurtment collection.

+he cones on Greenv le ure found ont o sc.rp of silcrete Jnich fices in =
north-e:sterly direction. The length of the scrrp is .bout 0.5 miles. Cones
are found on top of the scury, wihere the silecrete outc:op is about 3U y.rds
#ide, :nd 430 on the slope below the top of the scirp. ln z2lmost zll ctses the

cones nre inbedded in hard silcrete, wnd it s -1most impossible to extr.ct
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series at this point zs it does further to tae e-st, It is interesting to note,
th.t the sitteberg quirtzites north of the Sokkeveld shiles are inverted gently

to the north, with dips of -bout 80O in o southerly direction (See hgp %),

#hen the structure between Soglec Cro» nd Lowsm nopoort wis re—investig.te
it wns discovered thut the s ue cross-bedding rel licnship exists oo in the old
Zuurberg Pass, ond ihit the isoelin.lly overfolded syncline -xd wntiecline are =2l:
present on Doornkloor, The Hetre.t =nd Doornrug.

The exuct position of the wntieclin.l :xic .o not determin:ble. The upprox-
im te position is one guarter of ~ mile north of the ruilwiy bridge which crosses
the Bushmnwms H{iver on Retreat,

The guurtzites north of the "middle shsles" wro not inverted, truncated
current bedding chows that for the ~r.-ter part the qu rtzites rre in normal
senuence, dipping in a northerl; direction ..t 300. Tmmedi:tely south of their
northern contzet with shale, howeve., thiere exists, in o roilwoy cutting, a sharg
almost isoclinal rnticline, overfoldcd (o the south. It h23 not proved possible
to nssign any aspeecinl significrnce to this logilised lenture, but it is perhaps
.ssoci .ted with f.ulting which ic presumed to huve tiken place here,

Exanination of cross bedding indic ted th .t the gu.rtzites between the "midd
and "southern shules" Are in an inverted position (iig., 29 - 30), md it ppears
therefore, th:t rn ~nviclin~l axis is located bet. ecn the two quartzite outerops
over the "middle sh:les". CZouth of the railwry bridge the overturned gu rtzites
dip in < northerly direction -t 150 - 400. The rocks hive therefore been rot:ted
through 140O - 1650. Approximately 100 y-rds from the Lridge the strata con, ove
2 distrnce of = few feel, be seen to dip in a southerly direction =t 5 - 100. At
this point, though veryloc lised, the rocks have bzen rot-.ted through 185 - 1900.
Along the ruilway line the width ot outcerop of the inverted stratn is -pproximat-
ely 1300 yzrds, but since neither of the two flunking axis can be loc.ted exuctly

the figure indicwtes no more thon the order of w.gnitude of the phenomenon.

The overfolding becomes less intense in 2 westerly direction. JYhereas the
dip of inverted str ti between hagles Crag ond Boesmangroort is 15 ~ 400, it is
550 north-west of faterson rnd 700 in the ¢ld Zuurberg Pass. One mile west of
the Prss the stratn are vertic-l, nnd one mile further the guartzites dip in a2

0 - o q s
southerly direction at 70 . The isoclin:lly overfolded syncline ond anticline
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"4 few yards to the ezst {of o quorry on Joodbury) ic o cliff of

tuffs; and ot ths bend of the river the tuit - Jitheberg junction

can be geen along - little footprih just below the top of the

eliff. Here highly dipping reddish sandy tuffs rest o sinst’

brecci ted qu.rtzites, the £ ult plime bein. ~lwost veriiesl,”

Sufficlent evidence to su; gert tihe presence of o fault seems to be present
outside the area, The writer did not see the spots desgeribed by Heughton :nd
wogers,; ~nddespite the flct that direct evidence of o fault is lacking in the
aren, accepts the view theat ~herce tuifs or Jood Beds rest ngoinst {he ittebery
Qucrtzite, o roult does geparate the younzer forp - tion from the clder.

The Zuurberg Fault c-n be tr.ced from oteytlerville, 100 miles wesi of the
area, to the farm Bushaong diver, two miles gouth of Rokeby Park, About nine
miles of the foult £olls vithin the nren described, Naar its e stern end the
continuity of the'duurberg frult is interrupted by three tr msverse f-ults., For
the purpose of freilitating discussion, it is proposed to designote the mpur .te

displrced portions of the duurberg roult by ymwols, ond the traonsverse faults Ly

approprizte geographic names, .8 indictnted below,

- Daciie o6 ST

roEeT

T Foels

e Zuurberg Mault enters the <re.. from the wezt on Docornkloof, Retreat and
JWitteclayrug, Here it is vholly obscured, -nd itc position om the map hzs been

inferred from its lmowa position nt Soesmii poort rnd further west near Paterson,
Cape Sheet 9 - P.E. depicts the t:ult és bronching on vitteclayrug und idetreat.
Nec evidence of this coulu be found in the fielu, and cn the cccompinying mep

this bifurc tion is not sho.n, The position of the fiult con be fixed accurately
at Boesmanspoort, where it ig intersected in the cutting of a r ilwwy sidiing,

The ~ctual contact between tulffs and Jitteberg quartzites is wnfcertunately
obscured by rubble dumped during conctruction work. IFrom Boesmanspoort the

fault ean be trreced for three miles in o direction = 250 s, before it dis-ppe.rs
under o cover of surface snd on Doornrug,

Under the cond on Loornrug the Zuurberg fault is displ. ced by o Grolisverses
f~ult, heres ¢:lled the Doornrug IMawult, Tbe Zuurterg foult appenrs again near
the scuthern boundury of Doornrug in o v:illey. The hills to the north of this
valley re composed of . itteberpy quartzites and to the south of Jood Beds., The
floor of the -alley is cotered b, = thick deposit of valley f£ill from the hills

surrounding it on three wides, Zsuurberg voleanics nre nct exposed, rhis portion
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of the Tuult,2f2, ic approximetely 1,400 yards long.

North of the U-bend in the DBushmang !iver on the boundary between Doornrug
and Stilgenoegen, the suurberg Fault is dicplaced by a further transverce fault,
wihich dicpliaces the trace of the faull plune 280 yirds to the south on its
ecstern side,

On Stilgenocezen the fuult trace hus been designoted 213, It is flunked on
itz northernlsiue by witteberay quarteites anc on its socuthern side by alluviwn and
Wood Beds, MNHear the e.stern bound.ry of Jchietkop, 2f3 disappears wiuer surface
gand. On Schietkop, a third transverse fuault, the Lchietkop rault, displuces the
trace of the Zuurberg Fault a further 1,700 yards to the south,

south of the area, the Juurberg .'zult is met apain on hoodbury. Here tufis
rest against a prominent fault scurp (FigtBI). the eastern extremity of the
fault wxzs not seen.

The strike of the suurberg Fault is not always parallel to the strike of the
Cape fold axes, Twenty-five miles west of the area, the fault intersects a syn-
clined axis at ar angle of nearly 200. The gvnclinal axis meets the fault plane
in an easterly Airection. ihe anticline, vwhich is intersected by the Zuurberg
Pault near Paterson, meets thiz at an angle of 6°. Under the sand on Doornkloof,
Retreat and Jitteclayrug, the fuult appears to be parallel to- the strike of the
Cape folds, which is & 20° 5. on Doornrug the strike of the fuult trace becomes
25 = 300 5, s0 that fold axes meet the fwlt plane 1t small angles in a wester-
ly dircetion. Zf2 strikes B 40O S, On Stilgencegen the strike reverts to
B 20 -~ 250 S, a direction which is :.lwo maintained on Joodbury just beyond the
southern margin of the map.

(b) The Transverse Faults Haughton (25;p 8) apparently was the first

person to realise that the plane of the Zuurberg Faoult is not continuous, but

"..+1ls broken near the Bushmans River by a geries of step-iaults vhich
throw it to the south on the eastern side."

The existence of the Doornrug Foult is inferred from the relationship of
the Zf1 wnd Zf2 portion:c of the trace of the Zuurberg Fault. othing is known
of its nature other than that the displacement along the fault must be approx-
imately 1,000 yards.

The Bushumzanu River Fault trends approximatel; 320 £, «wnd displices the
trace of the Zuurberg rault by 200 yards, It is of interest to note that the
direction of the Bushmun River Fault is the same us thot of the wrench-fault
which displaces an anticline on tidbury Park,

A 1little more ie known bout the Sehietkop Frult, Tto trace ¢an be fized
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between the crests of the anticlines to the north and south of the city, is
seven miles wide. The small wnticline tpparently pitenes in a westerly direc-
tion; south of Grohamstown it exposes .okkeveld shiles.

1he Dwyka Series and gome feca are preserved in the mojor syncline north—
west of Alicedrle. This syncline trends & 16° & near the vestern bountdary of
the map, north of 4ilicedale the trend is O 6° S, but west of (r.hamstown it
swings sharply to strike B 22° 5. Bouth of urahamstown the sgyncline ic si 11
clearly recognisable, but has duwindled considerably in mompnitude. The pitceh is
in a north-westerly direction, and exposes successively higher strat: 1n that
direction.

The structure, which has be .n desc.ibed ws the norih-eastern anticlir -ium,
becomes less important in a westerly direction, Lorth-east of Alicedule it is
still prominent, but north-east of the sawe village il is no mose than a s 11
anticline ocn the southern limb of the major syncline.

The syncline which preserves upper Vitteberg shales on Ascegaai Bush and
Le namec Farm, can be traced westwarus to an insignificsntly small syncline on
the northern limb of the north-west anticlinorium south-east of Alicedale. Con-
versely the main axis of the north-west anticlinorium can be traced 1o a suall
anticline on the southern limb o) the syncline,

In genersal it ¢m be said thal the major synclines have their origin in
minor reversecls of dip on the limbs of major anticlines and vice versa. Y zh-
ing of the folds in one dir.ction or another, either increases or decgreases
the magnitude of the folds =long sirike.

The folds appecr Lo be more tightly compressed in the western half of the
map than in the eastern half. In the eastern halfl, Tolds appear to be more
numerous, several die out in a westerly direction  she distunce between th
crests of two anticlines along the western margin of the map is 10 miles,

Along the eastern margin the same two folds are 19 miles apart.

A _CRITICAL dwVIf, OF THIE STRUCTURE

The description of the structure raises several interesting problems, to
which at present no definite ars.er one way or tne otheo can be given.

The most unusual observation is th.t a syncline uand an anticline have iso~
clinally been overfolded to the south, Overfelding is common in the Ccope Fold

Belt nd frequent reference ic made to it in the literature, but this is, with
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