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A D S T R  A C T

The topmost portion of the Cntactous System of Nor thorn 

Zulu land, aa rapraaantad In Anglo-Transvaal borehole A, haa 

baan examined in view of eatahliahing lta position in tlia 

atratigraphic aaquanca,

Foraminifera1  studies hava baan carried out on tha foaail 

aaaemMa(;ea which wart found to ba vary rich in planktonic and 

hanthonic Foruminiferu. Diagnostic species wars idantifiad 

anoncat ths bsnthonic and planktonic forma, and tha aadlmsnta 

vara accordingly subdivided into Uppermost Haaatrichtian,

Maaatrichtian and U,par Campanian. Simpaon'a index No. 2 

(Simpson 19<>0), a measurement of faunal resemblance, waa 

applied to the fossil assemblages, and it was proved that two 

major changes occurred in the faunas, coinciding with the 

appearance in the aucces«ron first of Maeatrichtlan faunas, 

and then of Uppermost Maastricht1 an faunas* Another mi* or 

break, in the uniformity of the faunas, occurring within the 

Naeairichtiaui, was interpreted as representing he change 

from Lower to Upper Maeatrichtian.



The Cretaceous System of Zululand (northern Natal) lias baan 

studied in outcrop (see uudar Previous Work) ard lias been 

subdivided palaaoutologically into zones, mainly with the aid 

of amnonites. Vary little work has been carried out on 

Foraalnifera (Saltter, 1957).

When Anglo-Transvaal Consolidated Inveatsient atarted pros­

pecting for oil in Northern Zululond, no work had been 

performed on the Cretaceous subsurface stratigraphy in that 

area. A detailed knowledge of the stratigraphy is essential 

in any oil investigation th re fore Anglo-Transvaal 

sponsored a stratigraphic research prograaae in which were 

engaged Or. C. F. Hart, Nr. R. N. Pienaar and the writer.

The purpose of the present work is therefore to contribute 

to the knowledge of the Cretaceous subsurface stratigraphy 

in northern Zululand. Foromlnifera have been used because 

of their high reliability in forming stratigraphic subdivi­

sions and wurld-wide correlations, end because, due to their 

abundance in the Cretaceous seas and their snail size, a 

good representation of the fostiil record can be obtained 

from core samples.

Location.

Horehole A is one of four boreholes drilled by Anglo- 

Transvaal in northern Zululand. It i» situated in the
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priximity of Lake Sibavi (sue attached Sit* map)

R>vl«w of Previous Geological Work.

The Cretaceous outcrops of Zululand have been studied quite 

thoroughly* They have been described from the llthological 

aspect, and their macrofaunas, conslstirg of Cephalopoda, 

Gasteropoda, Pelecypodn, Echinoida, etc., have been described 

and dated by various authors.

A short account will be given here of the more relevant 

previous research.

Anderson (1902-1907) wrote three reports for the Geological 

Survey of Natal and Zululand, in which he recorded the posi­

tion of  Cretaceous rocks in outcrop and in boreholes. The 

most southerly known occurrence of Cretaceous rocks in Zulu— 

land was in Anderpon's time, and still is , a limestone which 

was found at the bottom ol two bores north of the Umhlatuai 

Lagoon. An outcrop is reported by Anderson it Umkwelane Hill, 

on the south bunk of the Umfolosi river, close to Lake

Isltesa. The outcrop, as described by Anderson, consists
/

of an JLmpuie limestone of a bluish-grey colour, overlain 

by an earthy-coloured calcareous sandstone. The limestone 

is very rich in macrolauna, and the sandstone, which was 

stated to be unfossillferous in the first report, was .ater 

reported to contain Kor<uiiinifera.

Farther north »or. outcrop, cccur «t th. crowing, of th. 

va1Ton track on th. thr .. trlbut.ri.. of th. Harnum Cr.«k uul 

nnoth.r one w ..t  of th. jiu.ction of th. C r ..k  .nd th.

|iw»iiieim Hivere

nr Vi W W W



More outcrops are stated by Anderson to occur along the north- 

western shore of taltc Bay., The outcrop at tha northern tri­

butary of Manuan Creek is stated to contain a conglomerate with 

rhyoJite pebbles and numerous fossils. The other outcrops in 

this area consist o» calcareous sandstones, limestones, chalk, 

chalk marls and sandy shales.

Anderson made collections from some of his localities and sent 

them for study to Etheridge and Crick. Their results are 

published in Anderson's reports.

In the first part of his report Etheridge (1904) described and 

dated the Umkwolane Hill molluscan fauna. His dating for this 

deposit is Turonian-Senonian. lie found this fauna to bear a 

greater resemblance with the Indian than with the Australian one

In the second part of iiis repcrt Etheridge (l?07 ) examined the 

fossil'/ from ths outcrop at the most southerly tributary of the 

Nanuon Creek, which he called "the Umsinene river deposit*.

His conclusion was th. . these beds and those from the Uakwelane 

Hill "are simply horizons of one and the same geological series" 

(p. 89).

Crick (1907s) studied the Cephalopoda from the middle Manuan 

Creek deposit, which he culled "the South Manuan Creek Deposit", 

and from the locality west of the Junction of the Ma'.iuan Creek 

and the Umsinene River, which he called "the north ir.d of Falus 

Buy deposit". The Manuan Creek deposit wsr dated us Cenomanian, 

possibly older. However, these fossils did not supply much 

information on account ol thair poor state of preservation. Tfcn 

Cephalopoda from the "False Bay deposit" are very well preserved 

•■'ini they were dated as Cenomanian, and correlated with similar



assemblages In Madagascar and India. The Zululand forms ware 

found to have a less marked similarity with the contemporaneous 

European forms.

In a later publication, Crick (1907b) stated again that ha 

thought the "Falaa Bay deposit” to be of Cenosanian, possibly 

Upper Albian, aga and that he doubted tho presence of sediments 

younger than Cenomanian.

Spath (192U) studied the Cephalopoda from the Umkwelane Hill 

area, the Manuan Creak dietrict. and soma Isolated ones from the 

west shore of False Day. He dated the Umkwelane Hill deposit 

us Campanian, possibly Maestrichtian. Ha made some very interes­

ting ecological observations, comparing the Umkwelane Hill fauna 

with faunas from P o n d o l a n d  (S .A .) ,  India, Egypt and Europe. Ha 

found a difference between the Pondoland and the contemporaneous 

Zululand fauna. The Pondoland fauna includes waiw water Indo- 

Pacific forms as the Lytoceratldae and Koaamatlceraa, while in 

the Umkwelane Hill fauna Atlantic colder forms like Mortoniceraa 

and Placentlceras are present. However, he reached th. conclu­

sion that the cwo faunas, when observed as a whole, belong to 

tli# same Indo-Pacific province. In Pondoland a bathyal facias 

1 . represented, while at Umkwelane Hill a neritic environment 

existed at th. time of deposition. The Atlantic for*. found in 

Egypt, Madagascar, India and Baluchistan are regarded a . proof 

of a c o m m u n ic a t io n  between these s.as and of migrations, which 

took place from the Mediterranean along th. north— .ter* aide 

of Africa to India on one side and to Zululand on th. oth.r 

e ld .. Th. Ma*vu«n Craek deposit was found to contain beds rang­

ing in age from Albian to Maaatrichtian, the Ira n ia n  not having 

baen depoaitad. Th. Manuan Cr.ek fauna .hows s t r o n g  ai-ilarxtia.



with the I'ondo land fuiuui than with the fteoe.raphlcally norcr 

l/’mkwolane Hill fauna. The '’Ammonoidea from isolated localities", 

alone the north-western ed* c of False hay, wore cated as 

Campanian*

On T<> it (iy2<.) cives a very short abstract of the w.,rk ju>r- 

fonncd in Zululand.

In a joint paper by Ronnie and l!uuf;hton ( I ','116), Jianyhton des.. 

cribed the Cretaceous ecology of northern Zulu land at th a foot 

of the Lcboinlio Mountains and as l’ar  north as the Lombn i(>ienya 

Spruit, in tho m agisterial d istricts  of liboinbo and ’.n;;vavujna.

Most of the outcrops arc, as very ofi.cn in Zululand, in river 

valley.s. Tho rich <unmoiiitic faunas wc;ro exam'-nod by iinueliton 

and iiis results are t'ivon in tlie same publi'.ution* Rennie 

examined the pelocypod fauna*

At the Myesa Spruit the Cretaceous bodn ovorlic flat rhyolites, 

the contact heintf covered l*y sand* The Cretaceous rocks con­

sist of sandy beds* pebble bods and erits, unit soft sandstones 

containing bands of calcareous crits. Four localitios wore 

found but they yielded few an I badly preserved fossils*

in the southern brunch ol the Ml'oncosi Spruit Cretaceous beds, 

were fcitnnl two milos in a straight line upstream from the drift 

of the main road. This outcrop and nnother ono, near the point 

where the two branches <'1 the .Spruit moot, were found to contuin 

nc i urine fossils* Downstream from these, «‘.nd all the way down 

to tho Ponpild Klver, (̂>0 feet of fossilil'eroua beds outcrop* 

in which 1‘) fossil localities were found, consisting of sai.1— 

stuiirs, sandy shales, sandy clays, argillaceous sandstones, i 

limestones, shaioa, etc. Tho fossil content of those Leds was

- 5 -
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high, and yielded a rich fauna of pelecypoda, cephalopods and 

rare brachiopods. Tho presence of the upper part of the Lower 

,> ,t.(un or the lower part of the Upper Aptian (martini zone) 

was ascertained at two localitios. The subnodogoroatatunn zone 

(uppermost Aptian) is not clearly recorded in any locality.

The lowermost Albiuu (nodosocostatum zone) is present and tho 

Middle Albian (mammillatus zone) is also represented, but the 

upper part of the Lower Albian was not found. No stratitfraphic 

break is evident in the Mfonposi Spruit success*-’’ tud it was 

therefore assumed that the complete succession from Upper Aptian 

to Middle Albian iu represented here.

Oik the Poneola river, between approximately one and two miles 

measured on n straight line from the junction with the Mfoneosi 

Spruit, six fossil localities were discovered, containlnc cepha- 

lopods, gasteropoda, pelecypods and echinoderms. The outcropping 

roci.s are limestones, clays, sandy clays and clayey sandstones, 

and pebble beds. The Pongola outcrops were dated by Haugliton 

«».« Middle and Upper Albion.

North of Lombaivjweuya Spruit, the slope between the plateau
I

where the Lombnnrwenya shop is situated'and the spruit itself 

is formed of Cretaceous sandy limestones, sandy clays and marls. 

Three traversos were made across this slope, and rich faunas 

of pelecypods, brachiopods, cephalopods and (jasteropods were 

recovered. The study of tho ummonitic fauna proved this deposit 

to be of the same age as the beds at Mfoneosi Spruit, and some 

indication to the presence of upper Lower Albian was found.

At Mysinyere Pan few outcrop, yielded ammonite, and pelecypod.. 

An area between the Po.itfola and th. Mku.e r iv .r . wa. na«.d
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Mokatini. Here the outcrops are very rare, the area being 

covered by sands. Limestones and hard sandstones yie.lded 

a lew pelecypods.

Rennie analysed the pelcicypod faunas from the above-mentioned 

outcrops and deduced their range as being Neocomian-Cenomaniaii. 

Many of the faunas h»vo been recognized elsewhere, in Central 

and South America, i tfJia  and in the Cape P ince (Uitenhage 

series ) as mainly Neocomian, but they are found in Zululund 

associated with Albian ammonites, and in India they have been 

proved by Spath (1933 ) and Cox (1935 ) to extend farther upwards 

than the Neocomian. At Lombangwenya Spruit the pelecypod fauna 

is very similar to the Uitenhage fauna, which is Neocomian in 

age. A few specimens, which were attributed to higher horizons, 

are poorly preserved und their identification is not positive.

The Myesa Spruit fauna is very similar to the Lombangwenya Spruit 

fauna except that it does not contain any element which mxgiit be 

attributed to a higher horizon.

The faunas recovered from the Mfongosi Spruit and from the Pon- 

golo River appear to be Neocomian to Albian or even Cenoaanian 

ir  age. Here the Senonian is absent. On pelecypod evidence 

alone it is not possible to state whether the succession is 

complete. The few fossils recovered from Mokatini seem to 

point to a Cenomanian age for these outcrops.

Smitter (l937u ) described a foruminiferal fauna from Sandy 

Point, St. Lucia Bay. He observed the mixing of planktonic 

forms, which by themselves indicate very -J*p with bentho-

nic forms, which, if  thev are the exclusive components of a 
fauna, usually indicate  shallow water. He therefore concluded 

that there was m ixinr of faunas from two different environments,



with horizontal displacement of planktonic forms and that the 

sediments were probably deposited in an open and shallow body 

of water^. The fauna is dated as Upper Campanian.

Smitter (1957b) described an evolutionary lineage which he 

found to take place within the genus Cpistomlna. from E. cara- 

colla to E. pondeneis and finally to E. zululandensis. through 

progressive increases of height of the ventral side and of 

ornamentation. According to Smitter, these evolutionary changes 

took place during the Campanlan-Maeetrichtian-Montian. Epistomina 

is not present in the Maestrichtian or in the Campanian in Bore­

hole A, but is abundant in the Coniaoian, as has been proved by 

studies subsequent to this thesis, and at deaper level in the 

borehole.

Van lioepen (192?) studied the outcrops at the Umsinene River 

"where it has an sasterly course". His work concerns mainly 

Ammonites and Pelecypods collected from seven miles of outcrop 

on the banks of the Usyinene and in its dry affluents. He found 

that the bede represent *n unbroken sequence from the Aptian to 

the Senonian included. This formation he eubdivlded into seven 

zones, most of which bear local names*

The Kdabana Bede occur a little more than one and a half miles 

after the great eastward bend of the Umsinene and are foim d  of

1  On the continental shelf there la mixing of planktonic and 

benthonlc forma (Upshaw and Stetvll* 19^2 1 Loeblich and Tappan, 

19 64 ). It  is not therefore neceesary postulate hori*'. tal 

transportation of organisms.

- 8 -
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sandstones and coarse conglomerates. Van Hoepen attributed this 

zone to the Lower-Middle Aptian. The Umsin.n. Beds outcrop about 

one hundred yards downstreem from the Ndabana Bede, the interval 

being formed of soft bede which are not vielble. The Umainene 

Beds consist of eandy clays or clayey sands alternating in their 

lower part with banks of bluo limestone and higher up with marls. 

This zon? preeents a notable change in its upper part, which is 

found upstream of a small dry tributary of the Umainene and con­

sists of calcareous sandstone. Its fauna presents great simi­

larities with the overlying Skoenberg Beds. The Umsinene zone is 

correlated with the Upper Aptian-Albian. The Skoenberg Beds out­

crop about a mile farther east, near the confluence of the Munyuana 

(Manuon Creek of Anderson?) and the (’.ssinene on tho western side 

of Skoenberg Hill. They consist of soft, whitish and yellow lime­

stones and have been compared to the Cenomanian. The change from 

the Skoenberg fauna to the Munyuana fauna occurs suddenly on the 

same Skoenberg Hill, and on its eastern flank the Munyuana Beds 

outcrop, lithologically undifferentiated from the Skoenberg.

These beds are <!ated us Turonian because they follow the Cenomanian, 

because they are followed by Lower Senonian beds and because their 

fauna, although not identical, is considered sufficiently similar 

to known Turonian faunas to allow a correlation. About a mile 

below the Munyuana confluence a low bush limestone bank occurs.

This outcrop forms the Peroniceras Bed. which are of Lower Senonian 

age. Tho Itweba Beds which occur farther down, are formed of soft 

limestone., and w.re correlated with th. Middi. S.nonian although 

zon. fo a .il . w .r . not found.

The Umzamba Bed. are of Uppor Senonian eg*. Th.y are colt.la«. 

with th. Ih u a b i  Beds of Pondoliuid. Th.y coneiet «f 1 . . . .  .t e n .,  

fu n d  . »  .  hill Oh the „ « r t h .. .t  ef F . I . .  B.y , *»«



and three alias south of the Uasinene.

Othsr papers on Zululand by Van Hospsn treat Anaonite taxonoay. 

In thaaa lnt*r wortta ha did not lnalat on the preaence of the 

Turonlan In Zululand*
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Techniques.

TO. C r .t .c .o u . rook, of lulular-d bor .h .1 . ** • b .c o .. hard.r with 

d.pth. VhiX. tl.. d l . . « r .« .t i o n  of rock fro. r .l .t lv .ly  rt-llo. 

d .pth. c.n b . . . . U y  acco.pli.h .d  by boiling it In 

.pproxii.at.Xy .n  hour. th. d.op-lyin. InduraMd . .d l « .n t .  r^julr. 

.o r .  forcible .othod. of d l .a **r .«a tl .n . *  -thod of .a e r a t in g  

hard rock .labor.tod by I. M. klrchn.r (1958) —  u.ad. Thla 

.hod Involve, th. u . .  of 01.ub.r-. S .lt  .nd i .  be.ed on th. fact 

that 01.ub.r- . f i t  expand. «h .n  it c ry .ta llla ... K lrchn .r '. 

..thod  h ..  been .o d ifl .d  . .  th. initial r ..u l t .  w r .  u n ..t ,.f .c t »r y  

Ih . technique need to prepare lululand Cretaceou. rock, i..-

( ! )  50 s r . .  o f  c o r .  . r .  b ro k .n  in to  p i . c . e  o f  .b o u t  o n . 

inch diaaeter.

( i l )  T h . e a a p le  i e  v e t t e d .  P » t in to  a  t - f r i - . - e r a t o r  and l e f t  

overnight*

( i l l )  The . a - p l .  I -  t h .n  t « n . f . r « d  in t o  an . " »  a t  a p p r o x i-
m a to ly  1 2 0 °  c e n t lK r .d e  and l e f t  o * e m l« h t .

( l v )  A  h ot M tu r a te d  . . l u t i o n  o f  O l « b . r « .  » * i t  “  •>ou” d 

over the eaaple. 

(W  T h . — p l .  1.  p u t hack i n t .  t h .  r . f r l « . r . t . r  and l . f t

overnight.

T h i .  . o d l f l . d  t .o h n lq u .  h . .  p r o v .d  - o r .  . . t l . f . c t o n -  t h „  - y

o t h . r  . .  f a r  need on th „  * .X » la n d  - . t e r l . 1 .  a i*->*«*>  «  “
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