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New Chemical Analyses of the
Suurberg Volcanic Rocks and
Their Significance in Relation
to Mesozoic Volcanism in Southern
Africa

Volcanic rocks are found associated with several of the lateMesozoic basins of southern South efrica.i, Bentonites areknown from plettenberg Bay2 and, 
"..orJing-ro 

an unconfirmedreport, they are also found in the Worcestei Basin, while vitrictuffs have been recorded from east of OuJtrf,oo.n. The mostextensive occurrences, however, are those of the suurbergGroup. which crops out sporadically around the margins of theAlgoa Basin (Fig. l). These rocks were first described by Rogers,
in 1905,3 and have more recently been the subject of an MScthesis by Hill.a The latter has shtwn that the Suurberg Groupoverlies the palaeozoic rocks of the Cape and lower Karoosupergroups with considerabre angular discordance, and hasexpressed the view that the succeeding Uitenhage Group isconformable upon the volcanic ,rqr.n...-Th. basis for this viewis inconclusive, as no_ satisfactory exposure of a sedimentary
contact is known, but field mapping does not indicate uny mulo.structural discontinuity between the two groups. The fluviati lesediments oT the lo*er part of the Uitenhage Group are ofapproximately Late Jurassic.and/or Early Cr.iu".ous age,5 butthe available palaeontological data do noi p.._i, a more precisedetermination.

Hilla presented chemica! analyses of tuffs, lavas and anintrusive sheet, concluding that tie tuffs are rhyotitic and thelavas basaltic, with an absence of igneous rocks of intermediate
composition. A closer examinaiion of his data revealsinconsistent features, however. The analyses of the tuffs arequite unlike those normally considered iypical of magmaticrocks, with normative e values ranging between 45 and 63oto.norrnative ablan ratios of 0.3 to 7.4, and (FeO + FerOr)/MgO
ratios of between 0.j4 and 4.4. Typical rhyolites have CIpWnorms with up to 35% of e and aVan rutios greater than 6.0and have (FeO + FerOr)/MgO ratios greater tlai S.O.

Analytical results
As part of a broader investigation of Mesozoic volcanism inSouthern Africa, we have collected and anatysed several

specimens of lava and of tuff from localities within the AlgoaBasin in order to resolve some of the questions posed by Hill,sresults. Analyses of three tuffs and five lavas aie presented inTable l. Because the 
^lavas are all highly amygdaloidal,

an important aspect of our sample prlparation was the
removal by hand-picking of vesicle-filling materials before
.final crushing. This approach was adopled because therers no srmpte way of establishing unequivocally whether thevesicle-frlling materials are primary or secondary. Furthermore,
our experience with basalts of the Drakensberg Group indicates

22'1
that removal of vesicle-filling minerals prior to analysis results inrelatively minor changes.in. bulk ,o"i .o.porition comparJ
with possible intraflow variations.

The analyses ofthe lavas indicate that they range from basaltto ferroratite in composition. The basalts are tholeiitic andcompositionally indistinguishable from the basalts of tfreIrcsotho Formation of the Drakensberg Group (unpublished
data). The presence of more evolved lavas 1W-l 

""d 
wM-siof intermediate composition is significant as they have notbeen reported from the Suurberg Group before.

Examination of Table I reveals thui t*o of the tuffs (WM_7
and WM- 8) display low values 

for NarO ,nj-rfigf,Uy f,igf, Sib,values when compared with typical .tyofiti. l*"s, while WM_2has^ an unexceptional. igneous chemistry. Vuny of the quartzgrains in the tuffs are seen to be highly strained orpolycrystalline, and it is probable that a prop5rtion of these arexenocrystic, derived from the palaeozoic wil-rocks, or detrital,having been mixed with the tuff Ouring reworking in asedimentary environment. This interpretatio-n accounts for thehigh silica values characteristic of Hili,, ;"G; and of some ofour own. It might be noted here that Hill,s identification of therhyolitic tuffs as ignimbrites is questionable; th" ptanar faUricnoted in some thin sections is probably a r"fle"tion of bedding(grains and glass shards resting.with tt eir tong axes horizontal)and a degree of normal compaction, not of weliing compaction.6Several blocks collected from Beyer,s Vtei 
-Outspan 

were cutperpendicular to bedding plane anJ pofished, reveAing abundantsmall scal,e bedding, made consjicuous 
'by 

the mudstoneIaminae. In many cases, the lamination *"r'tigt,ty disrupted,possibly a result of the boiling of pore_waters as overlying lavaflows. were emplaced. This 
-process 

il'"all; have led tosufficient mobilization of the tuffaceour r.ai,n.nt for the ratter tohave become fluidized, leading to the intrusiv. ..t"tionrhip, ,..n
::.jl^.,^11,"-ps 

on Beyer.s. Vtei Outspan. ati..nutiu.ty, tt,.r.rntnrsron" may have resulted from the near_surface emplacementof fluidized pyroclastics directly from a deeper ."gr"ti. source,an interpretation which we prefer. If we are .orr.",, any foreignquartz grains in the intrusive tuffs are xenocrystic, rather thandetrital.

Discussion
In order to assess the significance of the Suurberg volcanismwithin the general framework of Mesozoic ign.ou, activity inSouthern Africa, it is necessary to know tf,. ig. of these rocks.The available data have recently been summariied5 and are bothinadequate,and ambiguous. References in the l iterature to dates

?l:O 
. 

?0 
r.r.', .early Upper Cr.tu..*r;i.i"j and .tess thanr\.,v m.y. are apparently all based on a misreport of aconventional whole-rock K/Ar age determinatioi of 162 + 7Myr.(Middle Jurassic).5 The sampie ur.O *^ t-ringle sample ofbasalt from near the western boundary of the farm Tyger Kop,.jWe have searched this area and found the outcrops to be poorand.the rocks highry weathered. we saw n" i",.m which wewould regard as sufficiently fresh to justify radiometric dating,particularly by conventional K/Arun.thoAi und *. sceptical ofthe significance of any age which might te obiained by this

Fig.. l .  The Algoa Basin showing distr ibution of theSuurberg Group. Tk. Tyger Ko-p; A", S.y.r.r' Vi.iOutspan; Gl. Gorie Laaghie: Hv, Fionevvale.
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means. Moreover, our experience with basalt laves from the

Drakensberg Group has shown that even when fresh samples

are dated 
-by 

conuentional K/Ar methods and the results

compared with those obtained by the loAr/35Ar isochron

technique, differences of as much as 20 Myr are common

(unpubished data). In short, we do not regard the available data

as reliable.
Theassociat ionofbasal tswi thvolumetr ica l lys igni f icant

intermediate and silicic lavas and pyroclastics is characteristic of

the igneous activity which accompanied the rifting and break-

up oI ConA*analand and the formation of the new continental

"i'".git 
around Southern Africa. A good example of this type of

, oo l c -an i sm isp rov idedby thebasa l t - l a t i t e -qua r t z l a t i t esu i t e
(the Kaoko Gioup) of Namibia, which was erupted during the

separation of South America from Africa in the early

Cretaceous.t The basalt-dacite-rhyolite Lebombo suite of Natal

(tocated along the trbombo-Nuanetsi-Lupata lineamentE) was

a l soex t rudeddu r i nga t imeo f |au l t i ngandc rus ta l t h i nn ingg
which was possibly related to the breakaway of East

Gondwanaland fro* West Gondwanaland in the Early and

Middle Jurassic, although the details and timing of this event are

not well known.lo'rr
Many authorsr2 have, in the past, accepted a direct correlation

between the Suurberg Volcanic Group and the l'ower and

Middle Jurassicr3'ra basalts of the Drakensberg Group which are

so extensive in the continental interior of Southern Africa'

nf,i""gtt the' radiometric age discussed above would' if

ul..p,Ja, support this correlation, the great difference in tectonic

setting would amply justify considering the S-uurberg rocks as an

indeplndent phenomenon. We would prefer to compare the

lattei with the Kaoko and Lebombo Groups, and to consider

Suurberg volcanism as a response to continental separation and

the development of the Agulhas Fracture Zone off the Southern
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African continental margin, even though the Suurberg volcanic

rocks are not areally extensive, nor are they thick' when

compared with the Kaoko and LBbombo occurrences'

South America started to move away from Africa very early

in the Cretaceous.rs The newly defined plates were separated by

a rift, with minor transform offsets, off the west coast of Africa'

while a major transform boundary was formed along the south-

east edge of the continent (the Agulhas Fracture Zone)'r6 The

oldest magnetic anomaly recognized on the ocean floor west of

Southern 
-,qfrica 

is Ml2, approximately 128 million years old'

This anomaly is located close to the continental edge and is

therefore believed to be a good indicator of the timing of the

initial riftingr? and, therefore, also of the initial major

displacement along the Agulhas fracture'

ih.r. -. a number of east-west trending faults in the

southern part of South Africa (Fig' 2), which are believed to

havehadanear l ie rh is to ryash igh-ang lereverse fau l tsw i th in the
Cape Fold Belt.2 The compressional regime of which they were a

reflection probably continued to exist through the early and

middle Jurassic, which would account for the observation that

the Karoo dolerites and the Drakensberg Group basalts' to

which they are believed to have been related, are not found south

of a l ine which marks the approximate northern edge of

the Cape Fold Belt (Fig. 2). By late in the Jurassic'  the

compressional regime gave way to one of extension' probably

related to the imminent opening of the South Atlantic' This led

to movements along the east-west faults which continued

through a long period of time, and which can best be identified

from fanglomerate sequences derived from the faults'

It wili be noted from Fig. 2 that the direction of regional

tension is oblique to the strike of the faults' This might be

expected to leadtosomecombinat iono | r igh tJa tera ls t r i ke .s l ip
uni normal dip-sl ip movement. The f ield evidence for a dip sl ip

Table L Majorre and trace element analYses of lavas and tuffs from the Suurberg Group'
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lray fluo'estence sp€ctroscopy' rAll Fe as FetO''

950.c. wM-3, Ferrolatrte,-i;;;'k;, 
-ivzo,.'sasalt, 

Gorie Liaghte; wM-l' Basalt' Bever's

basalt. Beyer,s vlei outspan; frM-S', oiff.r.ntiated basalt, Honeyvale; wM-2, tufi, Beyer's Vlei

Tygerkop;-WM-7, tuff. Beyer's Mei Outspan'

t [,oss on ignition at
Vlei Outspan; WM-5'

Outspan; SM-8, tuff'
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Fig. 2. The Cretaceous
sedimentary basins which
show evidence of associat
ted volcanism. Super-
imposed on the map is the
direction of regional tension
(oarge arrows) and the
type of developing plale
margins (heavy dashed l ine)
in thc ear ly Cretaceous
late Jurassic.
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component of movement is widespread, and includes the
existence of the Cretaceous sedimentary basins.r Evidence for
strike-slip is less clear, but it should be noted that first motion
studies of the Tutbagh earthquakerE indicate almost pure strike-
slip displacement. Rotation of fault blocks led to the
development of a series of half-graben, most of which are tilted
towards the north, with numerous small antithetic faults. The
northern Algoa Basin is one of the few exceptions in that the
Kommando Kraal fault, which runs along part of its southern
margin,E is the main controlling structure,2 with downthrow to
the north. The regional dip in the northern Algoa Basin is to the
south.

There is no direct field evidence to link the Suurberg volcanic
rocks with normal faulting, other than geographical proximity,
but we believe that the magmatism and faulting are both
reflections of the tensional regime which, by all evidence, was
established in the southern Cape region in the late Jurassic or
early Cretaceous in response to the break-up of western
Gondwanaland.
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