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Table 20. - Chemical comgosition of Diabase Intrusive as Sills and Dykes in the Lower Griguatown Stage,

Karroo Dolerite and Ongeluk Lava with Corresponiing Niggli Values and Norms

A. Chemical Analysis C. Equivalent Norms
Sample Minus : Sample
o Si0, Al1,03 Fe,03 FeO Mg Ca0  Nap0  K,0 Hy0* H,0™ COp,  Ti0, Py05  C1 F  MnO 0=Cl,  Total . Cp Ce Kp  Ne Cal Cs Sp Fs Fo Fa Ru Q Total
F
I 45.71 11.32 3.20 9.76 12.60 8.30 1.65 2.45 2,11 0.13 1.53 0.8 0.13 0.17 0.05 0.19 0.06 100.04 I 0.3 3.9 88 9.0 9.9 4.4 - 3.4 26.4 11.7 0.6  21.6 100.0
II 46,20 16.63 0.63 9.22 15.00 5.49 0.55 3.00 1.29 0.11 1.68 0.30 0.05 0.19 0.00 0.14 0.04 100.44 II 0.1 4.2 10.5 2.9 9.6 - 10.5 0.6 253 10.7 0.2 25.4  100.0
III 49.35 11.26 3.01 9.93 6.97 9.57 3.70 2.41 1.27 0.10 1.13 0.58 0.14 0.27 0.02 0.21 0.07  99.85 III 0.3 2.9 8.7 20.2 4.3 9.9 - 3.2 146 12,0 0.4 23.5 100.0
v 54.16 14.57 0.96 8.99 6.47 7.50 2.16 2.24 2.14 0.10 - 0.61 - - - 0.18 - 100. 08 Iv - - 8.2 12.0 14.5 4.2 - 1.0 13.8 11.0 0.4 3.9 100.
v 51.04 13.83 1.20 9.08 10.23 9.88 1.84 0.84 1.35 0.08 - 0.69 - - - 0.16 - 100. 22 oy - - 3.0 10.0 16.3 6.7 - 1.3 2.4 10.8 0.5  30.0 100.0
er e . .
jverage 49.29 13.52 1.80 9.40 10.25 8.15 1.98 2.19 1.63 0.10 1.45 0.60 0.11 0.21 - 0.18 0.17 100.12 T ot 0.2 3.7 7.8 10.7 12.9 2.7 - 1.9 2.3 11.2 0.4  27.2 100.0
VI 42,75  7.03 7.03 12,60 15,32 9.01 0.83 1.01 2.40 0.30 1.70 2.14 0.35 0.21 0.05 0.28 0.07  99.96 VI 0.7 4.4 3.7 4.6 1.8 6.0 - 4.4 32,8 15.5 1.5 18.6 100.0
VII 51.15 15.09 2,435 8.05 6.96 10.60 2.07 0.88 1.04 0,25 - 1.22 0.17 - - 0.18 - 100,09 VII 0.3 E 3.2 11.4  18.0 6.8 - 2.6 14.7 9.8 0.9  32.3 100.0
VIII 54035 14038 0088 9.14 604‘0 7053 . 2031 2-12 2.19 0.14 - Oo 59 - - - 0019 - 100022 VIII - - ]07 12-8 1309 406 - 0-9 1306 ll-a 004 34-9 l -
B. Niggli Values D. Standard Katanorms
giﬁﬁﬁﬁ si al fm c alk  mg k D ti co,  h+ cl £ iﬁﬂgﬁﬁ Q Or Ab An  Cord  Wo Cs Hy Fa En Fo Mt Ru Cp  Cc Total
I 95.0 14.0 61.0 18.5 6.5 0.64 0.49 0.1 1.3 4.3 14.5 0.60 0.3 I - 14.7 15.0 16.5 - 5.9 - 13.4 - - 26,4 3.4 0.6 0.3 4.0  100.0
II ~ 94.5 20.1 63.0 12.1 5.0 0.73 0.78 0.0 0.5 4.7 9.0 0.7 II - 17.2 4.8 16.0 19.5 - - 6.4 5.6 - 254 0.6 0.2 0.1 4.2  100.0
III 114.5 15.5 49.0 23.5 12.0 0.49 0.30 0.1 1.0 3.6 10.0 1.1 0.2 III - 1l4.5 33.6 7.2 - 11.5 1.2 - 10.7 - 14.5 3.2 0.4 0.3 2.9  100.0
IV 142.0 22.5 47.5 21.0 9.0 0.53 0.41 - 1.2 - 18.5 - - IV 27 13.7 20.0 24.1 - 5.6 - 14.0 - 18.5 - 1.0 0.4 - - 100.0
v 113.5 18.0 53.0 24.0 5.0 0.64 0.23 - 1.2 - 10.0 - - v - 5.0 27.2 16.8 - 8.9 - 13.¢ - 2.6 5.1 1.3 0.5 - - 100.0
prerage 110.5 18.0 55.0 20.0 7.0 0.62 0.42 0.2 1.0 4.4 12.0 0.9 - pyersee - 13.0 17.8 21.5 - 3.6 - 13.7 - 11.6 12.6 1.9 0.4 0.2 3.7  100.0
VI 82.5 8.0 70.5 18.5 3.0 0.62 0.44 0.3 3.1 4.5 15.5 0.7 0.3 VI - 6.2 7.7 12.8 - 8.0 - 17.7 - 15.2 21.4 4.4 1.5 0.7 4.4  100.0
VII 122.0 21.0 46.0 27.0 6.0 0.54 0.22 0.3 2.2 - 8.5 - - VII 1.9 5.3 19.0  30.0 - aa - 11.3 - 19.6 - 2.6 0.9 0.3 - 100.0
VIII 142,5 22.0 47.0 21.5 9.5 0.53 0.38 - 1.2 -  19.0 - - VIIT 3.2 12.8 21.3  23.1 - 6.l - 14.2 - 18.0 - 0.9 0.4 - - 100.0
I Diabase from uppermost sill in banded ironstone, Pomfret, Vryburg District. Analysts, E.C. Haumann andi J.F. Dry,

S0il Research Institute. New analysis.

II Diabase from Hanging-wall marker-sill in Westerberg Mine, Westerberg, Prieska District. Analysts, E.C. Haumann and J.F. Dry,
Soil Research Institute. New analysis.

I1I Diabase from Foot-wall marker-sill in Westerberg Mine, Westerberg, Prieska District. Analysts, E.C. Haumann and J.F. Dry,
Soil Research Institute, New analysis.

IV Diabase, Ouplaas 304, Postmasburg District. (J.N.J. Visser, 1964, p. 101).
v Diabase, Taaibosch Puts 499, Postmasburg District. (J.N.J. Visser, 1964, p. 101),

VI "Dolerite" from dyke intersected by bore-hole W2, Westerberg, Prieska District. Analysts, E.C. Haumann and J.F. Dry,
Soil Research Institute. New analysis. -

ViI Average of seven analyses of Karroo dolerite. (J.N.J. Visser, 1964, p. 85-87).
VIII Andesite, Ongeluk lava, Goede Hoop 547, Postmasburg District. (J.N.J. Visser, 1964, p. 133).
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Table ; .

Related Rocks from the Northern Cape Asbestos Field

—

Chémical Analysis Niggli Values
Minus
Sample : - . - Total Total Sample
num%er 510, A1,03 Fe203 FeO MgOo Cal Na20 K,0 H20+ H20 C02 Ti0, P205 C1 F S MnO O?fl, oxides Fe number si al fm c alk mg k P ti coo h+ cls
I - 44,20 0.14 3.00 33.82 2.83 2,22 0.93 0.47 3.42 0.05 7.80 0.18 0.18 0.07 C.00 0.05 .18 0.04 99,50 28.39 I 114.5 C.5 90.5 6.0 3.0 0.12 0.25 0.2 0.3 27.5 29.5 0.3 0.2
IT 39.63 0.19 6.51 32.49 2.80 2.81 1.83 0.45 .3.19 0.04 8.82 0.18 0.28 0.15 0.00 0.00 0. 36 0.03 99,70 29.80 II 94.0 0.5 87.5 7.0 5.0 0.11 0.14 0.3 0.3 29.0 25.5 0.7 -
I1I 37.66 0.00 15.97 28.10 3.10 3.48 0.70 0.52 3.07 0.02 5.67 0.20 0.23 0.16 0.00 0.00 0.79 0.04 99.63 33.01 III 83.0 C.0 90.0 8.0 2.0 0.11 0.33 0.3 0.3 17.0 22.5 0.6 -
IV 43,07 8.08 14.31 20.20 2.45 2.43 0,63 1.22 0.66 0.00 6.10 0.18 0.35 0.15 0.00 0.00 0.40 0.03 100,20 25.71 IV 107.0 12.0 78.0 6.5 3.5 0.12 0.56 0.4 0.3 20.5 5.5 0.6 -
v 43.54 1.32 21.93 19.66 2.36 2.29 0.97 1.08 0.71 0,02 5.35 0.18 0.27 0.15 0.00 0.00 0.13 0,03 99,93 30.62 \ 105.90 2.0 88.0 6.0 4.0 0.10 0.42 0.3 0.3 17.5 5.5 0.6 -
VI 43.30 5.93 23.78 17.24 2.10 1.24 2.15 0.51 0.76 0.00 2.22 0.18 0.18 0.16 0.00 0.00 0.06 0.04 99,77 30.03 VI 101.5 8.0 83.0 3.0 6.0 0.09 0.14 0.2 0.3 7.0 6.0 0.6 -
VII 36.00 0.17 23.48 23.04 2.60 2.76 1.57 1.31 0.80 0.00 7.50 0.19 0.37 0.06 0.00 0.00 0.33 0.01 100.17 34.33 VII 7.5 0.5 88.0 6.5 5.0 0.09 0,35 0.3 0.3 22.0 5.5 0.2 -
VIII 45.95 2.21 20.67 13.08 4.50 4.11 0.46 0.16 0.60 0.00 7.45 0.05 0.14 0.19 0.00 0.00 0.14 0.04 99.67 24.63 VIII 116.0 3.5 84.0 11.0 1.5 0.20 0.19 0.0 0.1 25.5 5.0 0.8 -
IX 37.18 0.70 28.88 16.61 3.30 3.3 1.19 Q.19 0.50 0.00 7.14 0.09 0.23 0,18 0.00 0.00 0.26 0.04 99,76 33.11 IX 81.0 1.0 88. 8.0 3.0 0.12 ©0.09 0.2 0.1 21.0 3.5 0.7 -
X 44.50 2.18 21.15 18.46 4.50 1.10 0.37 0.09 0.74 0.05 6.13 0.09 0.14 0.09 0.00 0.00 0.08 0.02 99.65 29.14 X 108.5 3.0 93.0 3.0 1.0 0.28 0.14 0.2 0.2 20.5 6.0 0.4 -
XI 35.20 0.27 19,21 24.52 3.47 2.93 1.41 0.05 0.39 0.50 11.44 0.12 0.32 0.17 0.00 0.05 0.43 0.06 100.42 32.50 XI 7€.0 ¢c.5 . 89.5 7.0 3.0 0.13 0.02 0.3 0.2 34.5 3.0 0.6 -
X111 47.95 1.01 1.45 17.58 3.00 8.00 0.74 0.12 0.38 0.02 19.33 0.04 0.09 0.23 0.00 0.00 0.26 0.05 100,15 14.68 XI1 157.5 2.0 67.5 28.0 2.5 0.22 0.09 0.1 0.1 87.0 4.0 1.3 -
XIII 55.06 2.93 1.90 16.80 3.78 3.85 0.16 0.32 0.80 0.05 13.85 0.14 0.18 0.17 0.00 0.05 0.32 0.06 100,40 14.39 XIII 199.5 6.0 T7.5 15.0 1.5 0.26 C.57 0.3 0.4 69. 9.5 1.0 0.
X1V 16.30 2.80 3.53 1.75 3.46 36.87 0.20 1.87 0.64 0.02 30.63 0.09 0.09 0.23 0.00 1.00 0.66 0.55 39.59 3.83 . XIV 31.0 3.0 19.0 75.5 2.5 0.52 0.86 0.1 0.1 80.0 4.0 0.7 3.6
Average
%¥§r?g§1 40.71 2.32 21.04 20.10 3.15 2.63 1.05 0.57 0.91 0.07 6.56 0.12 0.25 0.15 0.00 0.00 0.29 0.03 39.89 30.34 IIT -gXI 94.5 3.0 87.0 6.5 3.5 0.13 0.25 0.2 0.2 21.5 7.0 0.6
Analysts: E.C. Haumann and J.F. Dry
Soil Research Institute
I Siliceous ani ferruginous minnesotaite-slate between 100 and 240 feet above Inner Reef, Bore-hole,WZ, Westerberg.
IT Siliceous and ferruginous minnesotaite slate between 120 and 280 feet above Inner Reef, Bore-hole W2, Westerberg.
III Banied ironstone between 30 and 180 feet below Visser Reef, Bore-hole W2, Westerberg (Upjer Banded Ironstone Beds).
IV Banded ironstone between 1400 and 1740 feet below lowermost asbestos reef in Westerberg Asbestos Zone, Bore-hole W2, Westerberg.
v Banded ironstone between 1800 and 2020 feet below lowermost asbestos reef in Westerberg Asbestos Zone, Bore-hole W2, Westerberg.
VI Bandied ironstone between 2090 and 2190 feet below lowermost asbestos reef in Westerberg Asbestos Zone, Bore-hole W2, Westerberg.

VII Banded ironstone between 2240 and 2350 feet below lowermost asbestos reef in Westerberg Asbestos Zone, Bore-hole ¥2, Westerberg.
VIII Banded ironstone between 325 and 435 feet above Dolomite, Bore-hole DM 12A, Warrendale Mine.

IX Banied ironstone between 180 and 300 feet above Dolomite, Bore-hole DM 12A, Warrendale Mine,

Banded irons=tone between 70 and 320 feet above Dolomite, Bore-hole DW 19A, Pomfret.

XI Banded ironstone between 325 and 650 feet above Dolomite, Bore-hole DW 19A, Pomfret.

XIT Banded chert (jasper) intercalated in banded ironstone between 20 and 155 feet above Dolomite, Bore-hole DM 12A, Warrendale Mine,
XIII Banied chert (jasper) intercalited in banded ironstone between 10 and 380 feet above Dolomite, Bore-hole DW 1SA, Pomfret.

XTIV Dolomitic limestone intercalated with banded ironstone at 25 feet above Dolomite, Bore-hole DM 12A, Warrendale iMine.
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-163~
several hundred feet of massive riebeckite accompanied
by stilpnomelane and siliceous material. If selective
weathering of continental rocks near the basin of deposi-
tion was the primary factor in the contribution of mate-
rial for deposition then atmespheric conditions must have
changed considerably to cause the leaching of such small
amounts of iron compounds compared with silica for the
formation of these amphibolitic rocks. Conditions con—
trolling the precipitation of iron hydrosols and silica
in the basin of deposition must alsc have changed remarka-
bly to prevent the alternating precipitation of these
elements as is found in the banded ironstone. Not only
that, but assuming that 1ittle ionic migration took
place during the low-grade metamorphism of the rocks,
then almost thé'exact quantities of iron oxide, silica,
alumina, magnesia and soda must have been preécipitated
simultaneocusly to cause the formation of the thick suc-
cession of strata in which riebeckite is by far the meost
important constituent. The question naturally arises
whether the parent-material for the formation of the seams
of massive riebeckite did not originate from a source
capable of supplying identical material at regular inter-
vals, such as volcanic ash from active volcanoes or from
fissure-eruptions. When material of this kind is carried
to the basin of deposition, either by wind or by rivers,
it will be precipitated under the influence of gravity
only and cause the formation of layers which have more
or less the same chemical constituents evenly distributed
through them. Subsequent me tamorphism could then cause the
formation of layers which have the same mineralogical
composition.

Sodium which represents an essential element in
the chemical composition of the riebeckite is largely
restricted to seams of massive riebeckite and crocidolite.
If the parent-materisl for the formation of these minerals
is also mainly of sedimentary origin, as scmeinvestigators
believe why should sodium, which is highly soluble, be
associated only with those elements necessary for the
formation of riebeckite, The present writer is of the
opinion that none or very few of the elements which con-
stitute the riebeckite was precipitated chemically, but
that all material was derived from extraneous sources
of volcanic activity, most probably in the form of
volcanic ash which settled on the floor of deposition
under the influence of gravity.

Another phenomenon which is contradictory to the
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GEOLOGICAL MAP SHOWING THE DISTRIBUTION OF THE
LOWER GRIQUATOWN STAGE IN THE CAPE PROVINCE
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