THE PETROLOGY OF THE ELErPHANT'S HEAD DIKE

AND

THE NEW AMALFI SHEET.

by

ARIE POLDERVAART, M.Sc.

University of Cape Town.
1942,

[

L2 2 L 2 2 2 1 Z 1



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.
























































































































magma stoped down a block of sediment from the upper

contact of the sill. The dolerite in the wedge above

the stoped block is fine-grained and contains 12% meso=-

stasis instead of micropegmatite, It shows no vario=-

1itic structures but possesses the essentials for the

formation

of such structures, i.e. great elongation‘of

both plagioclase and pyroxene. Obvjiously the dolerite

was formed by quick coolinge.

following
(1)

(11)

(111)

(iv)

(v)

Turning back to the iMount Fred exposure, the
sequence of events was visualised:i-

intrusion of the first tholeiite magmaj}
complete solidification of the tholeiite,
intrusion of the olivine-dolerite magnmaj
_partial preservation of a mantle of tholeiite
rock to protect the sediment, |
érystallisation of the olivine-dolerite mugma,
commencing with the sepuration of olivine,
Gravitational “settling of clivine and accumu=
lation towards the bottom of the magmé chamber .
development of cracks in the tholeiite mantle,
due to differential expansion on heating. Wid-
ening of these cracks., Stoping of a strip of.
tholeiite mantle from the floor of the magma
chamber, Newly established contact between
differentiated second magma and cold sediment,
hitherto protected by the tholeiite mantle,
freezing of the differentiated magma in the
gap thus vroduced; formation of the variolitic

plerites (diagram 2a-c).

The above picture reasonably explains the

occurrence of the variolitic piecrite at Mount Fred, aud

also takes in accpunt the field relations of the exposure.

It has, however, two direct inferencesi-

(a) the/..n



DIAGRAM 3.

Modal Compositions of the Picrites.































































































































































DIAGRAM 8.

Course of Crystallisetion of the Clinopyroxenes .

O—8—@ 8 Optically determined clinopyroxenes.
-~ — = = — —— = Hess Pyroxene Course of Crystallisation.

O— -O0— -0— ‘O Normative Pyroxene,
O—O0—O0—0 MNormative "Diopside”.


















DIAGRAM 9.

Mechanism of Differentistion

in the Dike,
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A mgjor undulation in the Dike, showing the direction of tiow end the
settling of olivine crystals by gravity, enhanced by magma-fiow.
The tiow front in the lower halt of a—b, betore and efter settling

of the olivine crystals.

The fgneous rocks in the lower helt of a—b.

/: plerite with poikilitic plagiociese .

M. plerite with lath-shaped plagiociese .
1. olivine.dolerite with lath-sheped plagiocise.
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50, 51 53. Granophyres from summit of kopje,
' 2 miles N, of New Amelfi post office.
81, | Granophyre along main road from Matatiele
to Zwartbergj; overlying lpecinon No. 18;'

The sedimentary core of a xenolith, the fine=
-grained granophyric transitional zone, and the normal
granophyre nearby were chemically analysed by Mr., F.
Herdsman, 7The results are tabulated here, together

with their norms and modes.

The analyses show clearly that the process of
converting the sandstone was a highly selective oné.
The irregular variation of the oxides in the three analyses
precludes the possibility of the granophyre having been
formed by simple admixtures of‘sandstone and either the
original olivine-dolerite magma, or differentiated portions
of that magma, Othei evidence, collected in the fleld
and the laboratory, is also against this hyﬁothesil; It
has been shown that -
(1) the granophyric rocks occur in a well=-defined
zone in the upper parts of the New Amalfi sheet,
(2) the granophyre band shows sharp boundaries
against the dolerites, both above and below thé
zone.v
(3) the sandstone xenoliths within the zone, and
also the transitional modifications surrounding
the xenoliths, show cleare-cut margins, without

any sign of gradatione.
The /ono
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in the resulting reaction-rocks. ©Such pellets are
converted to aggregates of calc-siliqate uinerals, such
as eplidote, clinozoisite, idocrase, prehnite; tremolite.
and sphene, whéreas some calcite generally remains.
Marginally diopside and green, probably sodic, pyroxene
are recognised. It is noteworthy that the minerals of
the calcareous kernels are always perfectly fresh, evan
if the surrounding rock is intensely sltered,

The wmixed rock, collected at Elephant's Head,
shows veins and drawn-out patches of metamorphosed
#olteno sandstone, contained in & somewhat modified,

tholeiitic base. The base consists mainly of clino-

‘pyroxene, which builds euhedral, . equidimensional crystals

in sizes up to 1 m.m. diameter. The mineral is pale brown
in coiour and shows optical properties, identical with
those of the normal tholeiitic pyroxene,. The remainder
consists of cloudy,‘tabular plagioclase, coarsely developed
mesostasis and skeletal iron ore. The latter is normally
0.2 meme in diameter, but one mass measured I mem. dig=~-
meter. Bounding tlie sandstone, many prismatic pyroxenes .
ocecur. These are generally arrangéd pervendicular on

the boundéry and show dusty margins, which may be slightly
emoayed. Similar pyroxenes also occur within the veins,
at points where some mingling between igneous and sedi-
mentary materiml has taken place, The pyroxene is pale

in colour and has § & 1.721.

33. Reaction-product of Molteno sandstone,
roof of dike, W. of road, Calamity H{ll, |

77« Reaction-product of Molteno sandstone, | ‘
| 8. wall of diks, Elerhsnt's Head Peai,
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MAP OF THE NEW AMALFI SHEET.

LEGEND. SCALE . | inch = |-68 miles.

""" Soi of the Cedarville Flats.

Upper Besutort or Burghersdorp Beds.

(I Middle Besurtort Beds.

Doterites with smel! olivines .

Metasometic Granophyres.

9 lron=rich Dolerites.

Ofivine=Dolerites.
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