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sample, AASA, was found to be discordant and was not included
in the calculation of the isochron. This sample is discussed
geparately.

The isochron cnlcg}nti?ns vield an age of 2.55 b.y.
0.09 and an initial Sr" T/50°® ratio of 0.7065 + 0.0016, These
results are in accordance with the hypothesis advanced by
Anhaeusser et al (1967) that the Mpageni is a postorogenic
granite, unrelated to the migmatite.

Geochemical data on the Nelspruit migmaetite are not
available but assuming an average Rb content of 36 ppm. &nd
a Sr content of 36 ppm. (as shown by X-ray fluorescence and
isotope dilution analyses from the present investigation)
the SI‘B?/Srd6 ratio in the Nelspruit material during a period
of time equal to approximately 450 m.y. would increase to
roughly 0.712 which is much higher than the initial ratio
found for the Mpageni granite. It is thevefore possible that
the Mpagqni derived from the migmatite if Sr with a low
31‘87/31"'t> ratio was introduced in the postorogenic vhase.

If it is assumed that the Sr with low Sr 7/Sr86 ratio
‘a8 supplied by differentiatioi. of the mantle and that this
ratio was close to 0.701 (the lowest terrestrial Sr 7/Sr86
recorded - Allsopp, 1965; MoElhinny, 1966) it is estimated
that more than half the Sr contained in the lpageni granite
would be of mantle origin and that therefore the Sr content
in the granite should be higher than that in the migmatite.
However, from the samples analyzed 1t seems that the average
Sr content in the granite is lower than +that in the migmatite,
contrary to the hypothesis that the Mpageni devives from
the same source as the migmatite, unless the granite was
generated by a process of partial fusion.

The above reasoning is oversimplified put it could
approxirate real conditions in a thin and more primitive
earth's orust such as the one exiating 2500 - 3000 M.y

ago.
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The apparent mineral ages:

BReAS'S Ny

A few separated mineral fractions from the lipageni samples
wexs analyzed. The apparent ages obtained are in every case
lower than the total rocx ages, probably indicating loss of
radicgenic Sr from the phases aualyzed (see table 11 end
figure 19).

This might imply a post-iipageal metamorvhic event; the
existence of & younger event was also susgested by the Nel-
spruit separated mineral agas bui the origin and the extent
of this are not known since a0 mtjor post-lipageni granite
emplacemeat has been identified in this region.

Iyvkes of various ages have been described (Visser et
al., 1956; Anhaeusser gt _8l, 1967). It is possible that one
or more of these dyke intrusions promoted redistribution
of radiogeaic Sr in the area. However, all the mineral ages
caloulated using Srd7/5r86 initial ratio of 0.706 differ
from the Mpageni age by less than 200 m.y. Eurley et al.
(1963) have s.ccested that discordant mineral ages might
in some instances be due to *he cooling history of the rock
and that probably solid diffusion of radiogenic Sr can con-
tirue for a period of time varying between a 100 and 200
millicr vears after t! > emplacement of the rock; thus it
is poesible that the discordant mineral ces obtuined for
the Mpageni granite mi/at be due to a prolonged cooling time.

Discuseion of discordant point AADA:
Samp) « AASA does not lie cn the lipageni lsochren although

its mineralogical composition is close %o that of the Mpageni.

Thie sampls was collected about & rundred feet away from the
Mpageni-migmatite contact.

From the total rock analysis [table 12)
that the deviation of this sample from the corresponding
51‘87/5786 retio of the lMpageni isochron was 18 times the
avera:: dsviation of the other sapples (table 10), and 07
statistiocal ground 1+ is permiesivle 10 pgsume that the iso-
topic compoaiticn of this sam~le 18 aignificantly differont
from that of normal lipageni granite and 10 exclude this point
from the caloulation of the lipageni jscchron.

it wans found
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The pOSitiOn of the discordant point above the i8ochron

is suggestive of the incorporation of clder material, that
19 & partially assimilated xenolith; however, the results

obtained from separated minerals of the AASA (table 17) do
2t seem to confirm this assumption.

Ihe chloriticed biotite apparent age, caleculated using
0.706 as initial ratio, i9 approximately 2.95 b.y. But the
K-telspar and plagioclase apparent ages are both low a%
2.03 and 2.45 b.y. respectively and es the biowite (Lenphere
et al., 1963; Moorbath, 1963; Hart, 1964) usually loses
radicgenic Sr more readily than the felapars, the signifi-
cance of this finding is unclear. Possibly the anomaly in
the sanple was generated by & very localised phenmcmenon
(dvke emplacement or hydroinermal activity?) aftes emplace-
ment of the Jranite.

»ore detailed work on a larger numbe: of samples com-
bined with dotailed mapping of the area coulc peesibly
explain this discordance.

SUMMARY AND CONCLUSIONS

Absolute ages of 2.55 + 0,09 b.y. and 2,99 + 0.07 b.y.
were obtained for the lipageni granite and the Nelspruit mig-
matite respectively uting the Rb-Sr total rock method. A
few separated minersl apparent ages were caloulated and
found to be discordant. For the Nelspruit migmetli™e & Dle-
liminary investigation of the "contact phase", "hasic behinds"
and two pegmatites was carried out. The ancmelous sample AADA
of a rock phase in the lpageni granite was stud.ed in detall.

Prom the above work it was found that the Nelspruit
migmatite, although a chemically heterogenoous rock, conteins
isotopically homogeneous strontium over a distance of at
least 15 miles, ard it 1e proposed that this ims a result of
deep burial of the original rocks under uniiorm conditions.
The initial Srol/Srb® ratio of 0.7052 & 0,001 of the migma=
tite indicates that the strontium in the eerth crust was
elready differentiated from that conteined in the mantle
billion years ago.
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AaND AMEND STANDARD

TABLE - 2

(a) B.P.I. Results:

DATE sr°7 /s sro7 /5,80
normalized measured
May 1905 0.7087 0.7130
Aug 1900 0.709 0.7227
Nov lSob 0.7086 0.7134
Apr 1967 0.707 0.7143

{(b) Means ¢f Measurements from Investigations in Different

Laboratories:

i )” JU NoeCrDT DN I\ ~ I OMDITME M
REFERENCE 3r ’/Sr means DESCRIPTION OF INSTRUMENT

.‘.‘u‘d’a/Sr"“30 BY
measured
8.476 dLA
3.692 ALG
8.487 RD
8.536 HLA

normalized

B.P:1. 0.70852
Manton (1967) 0.708. )

(unpub, Ph.D. thesis)

McDougall & Compston 0.7082

(1965)

Powell & Uelong 0.7078

( 1966) + 000 45
Moorbath & Walker 0.7076

(1965) 9 by Q010

Moorbath & Bell 0.7092

(1965) + .0009

o

See description - Chap.III

2B 0 k'
12" 68 triple fiiament

magnetic switching - 10
analyses.

. 0 : R
6" 90" voltage switching
mags spectrometer.

o" 900 double filament
source - 8 ana.yses

6" 90° ABI MS2 single Ta
filament - 8 analyses

12" )UO EEY MSS5 single Ta
filament - 11 analyses




(a) B.P.I.

DATE

May
Aug
Nov

npr

(b)

REFERENCE

B. P.

19056

1900

19&b

1967

Means of Measure. [dnts

EICIT] AND AMEND STANDARD

Results:

iir >r

normaliz”d
0.70L7
0.7003

0.708b

0.7075

Laboratoriest]

I.

Manton (1967)
(unpub.

Ph.L. thesis)

McDougall & CompBton
((I05)

Powell & Delong

Moor bath & Wa. 1k&r
(IR)

Moorbath & Bell
(D

TABLE - 2

Sr87/Sr86
measured

0.71Jo
0.7227
0.7134

0.7143

Sr88/5r86 BY
measured
8.476 HLA
8.692 ADG
8.437 RD
8.536 HLA

1ltbra Investigations in Different

Sr”/Sr'3o0 means
normalized

0.70852
0.70335
0.7082
0.7078
¢ .00035
0.7076
¢ 0010
0.7092
¢ . 0009

DESCRIPTION OF INSTRUMENTS

See description - Chap.Ill

12”7 68° triple filament
magnetic switching - 10
analyses.

b” 90° voltage switching
naoo spectrometer.

b" 90° double filament
source — 3 analyses

o” 90° AEI MS2 single Ta
filament - <Q analyses

12”7 90° ENT MSE]single Ta
filament - 11 analyses
























