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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
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(a) B,P.l. Results:

)

DATE Srof

normajilzrs

May 1905 0. 70¢
Aug 19006 0.
Nov 19%0 C
Apr 19e7 0.707

(b) Means of Measure

Laboratories:

REFERENCE

B.P.1.

Manton (1967)
(unpuk, Ph.D. thesi:
McDougall & Compston

(196%)

Powell & Delong
(1966)

Moorbath & Wallker
(1965)

Moorbath & Rell
(1905)
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TABLE =

-y A 3
sr”'/sr"
measured

0.7130

0.7227
\ l)l %
143

2
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sk AND AMEND STANDARD

Srd8/srdb B,‘,"
measured
8.476 HLA
8.692 ADG
8.487 RD

8.536 HLA

from Investigations in Different

N - /] > D B2 - e voam
Sr  /Sr means DESCRIPTION OF INSTR

normalized

7078

+ 00035

0.7076
+ .0010

), 7092

WwOOLY

i+

See description ~ Chap.

12" 58° triple filament

magnetic switching - 10O
analyses.

) >
6" 90° voltage switching
mass spectrometer.

6" 90° double filament
gource - o ana.yses

y A7
5" 90" AEI MS2 single Ta
filament - 8 analyses

12" 90° E"I MS5 single Ta
filament - 11 analyses
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e peg ‘“Mu ; RbWConc.

KPLWR «
KPLWR

KPBWR o
KPBUR g

VCUR B
VCWR §

0G38AWRS
0G38AWRE

~ 0G38TWRS
~ 0G38CWRe
- 0638DuRg
- 0633DWRy
SR «
T
_ﬁli}ﬁﬁlln
B134DWRE
’ijl’ﬁiut
AATWR «
| AATHR B
 AAL3TWRy
 AAL3MNRY
“13M4R@
ARI9WRW
B I#lS!URd
 AALIGHRY

32.898
33.436

26.598
26,290

31.231
}1-850

38,535

42.351
42,240

32.550
32.901

37.448
37.251

55.799
58.157

20.073

37.025
39.892

72.672

27.713
27.913

54.827
30.895

49,281
50.119

”~

Srsgconc.
30.43%0
30.781
j}ozﬁ?
539 5}()
34,790
35.541

27.140
26.839

38.512
38.311

39.338
75.418
77.363

44,720
44,459

42,700

16.270
17.840

18.278

88.330
86.745

14,101
20,610

31.677
30.910
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NELSFRUIT IGHATITE - TABLE 3

Rb87/8r86Atol1c Srﬁ‘fS-.sAtonic

1.068
1.07+

0.789
0.768

0.887
0.885

1.405
1.419

1.087
1.090

0. 811
o. 826

0.491
0.476

1.255
1.293

0.464

2.248
2.210

3.929

0.3100
0.3180

3.842
1.479

1.537
1.602

0.754
0.751

0. 74‘2
0.737

0. 744
0.741

0.75¢
0.763

0.749
0.749

0.739
0.740

0.721
0.726

0.757
0.769

0.726

0.804
0,804

0.868

0.715
0.718

0.869
0.770

0.778
0.777
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SAMPLE

KPL
KPB
vC
0G33A
0G38¢
0G38D
NWS
B134D
B134L
AAT
AA13G
AAL3I
AAL3M
AAL9
AALSF

NELSPRUIT MIGMATITE
DIFFERENCES BETWEEN MEASURED AND CALCULATED

CALCULATED DIFFERENCE

sr97/5:8 parros

TABLE - &
MEASURED
0.7525 0. 750664
0. 7395 0.738243
0.7426 0.742811
0.7629 0. 764660
0.7492 0.751398
0.7393 0.739949
0.7226 0.725731
0.7585 0.759281
0.7260 0.724897
0. 8040 0.799821
0.7770 0.773205
0.36%30 0.871985
0.7165 0.718529
0,8690 0.86329
0.7700 0.767984

0.001836
0.001257
0,000211
0.001760
0.002198
0.000649
0.003131
0.000781
0.001103
0.004179
0.003795
0.003986
0.002029
0.00071

0.002016

1
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THE CONTACT PHASE - TABLE 5

86 Approx.ages

Cone. Rb87/8r86 8r87/5r86 Billion years
(atomic) (atomic) (in.ratio 0.705)

SAMPLE Rb87Conc . Sr

R P R NS eSS T LS A RTINS s ST Y B Sl
v - T %

AALOWRX  90.011 8.102 109.80 £.236 2.92
ARIOWRE  88.469  7.780 112,37 5.M0 2.97
AAlIWR®  71.862  8.569 8.287 1.051 2.9
AALINRB 72.5486  3.688 8.253 1.069 3.00
AAI2WR® 52,024  5.966 8.616 1.074 3.02
AAI2WRY  50.316  5.369 8.471 1.081 3.12

NELSPRUIT MIGMATITE SEPARATED MINERALS - TABLE

> G Apparent ages
SAMPLE RbBJConc. Sr%Conc. R!:e,/s:'a6 2’31'87/81'86 Billion years
(atomic) (atomic)

;*xmr« 87.376  35.131 2.458 0.800 2.77

pure
KPLKF 8 87.314  36.800 2.345 0.790 2.60
A 90% pure
' KPL Bio® 146.270  11.540 12.523 1.166 2.64
. KPBKF«k  75.000 33.997 2.180 0.769 2.48
E‘ B 90% pure .
N RPREPR  73.658  sh.om 2,244 0.780 251 g
‘ 9% pure J
i
. VG Blow 185.923  5.637  27.470 1.755 a.74 A
) i
- VCKF« 71.323  41.510 1.€38 0.773 2.87 i
‘ am Pure } .:i
VCKFB  70.827 41.270  1.696  0.776 2.99 I
Pure T
Blotite-tctal rock join KPL apparnt.age 2.55 sra"/sr“ initial ratio C.713

initial ratio 0.969. v

Blotite~totul rock join VC apparnt.age 2.68 Sr 8%/sr




SAMPLE

AALIPUE &
AAL3PUR §

- 0G38BWR &
0G38BWR @
0G38GWR &
AvOG}ﬂﬁwRS
 a3BmIRe
 0638RiRG

 AA9?
.
. Aigsp

SAMPLE

B136WR B
- B136WR X
35 Ah2UR
AN AWR o
ARbAWR B
AAGBYR o¢
 AASBYR o
AASBUR (3

PEGMATITES INTRUDING THE NELSPRUIT MIGMATITE

TARLE - 7
Rb87CunC. Sr%Conc. R‘u87/Sr86 Sr87/3r86 gffi;::ty:sa;:
(atomic)  (atomic) (in.ratio 0.705)
78.338¢ 4,709 16.447 1.365 2.831
79.039 4,708 16.588 1.367 2.815
?4.027 6. 466 11,312 1.133 2.630
72.248 6.322 11.293 1.128 2.684
76.350 4,2811 17.623 1.458 3.011
73.4C) 4.173 17.383 1.430 2.941
50,643 3,745 13. 362 1.264 2.958
50.821 3,825 13.130 1.256 2.949
THE “3ASIC BEHIND™ - DPABLE 8
Rb87Conc. SrdGConc. Rba?/SrBG Sr87/Bre6 Af t ages
(atomie) (atomic) Billion years
25,413 44,181 0.568 0.729 2.94
34.509 46,280 0.737 0.737 05 b
49,510 50.592 0.96% 0. 744 2.84
MPAGENI GRANITE WHOLE ROCK SAMFLES - TABLE 3
Rb87COnc . 8r°%cone. Rb87/8r86 51'8?/3!'66
(atomic) (atomic)
72.800 14, 244 5,016 0.887
73.8C, 14,33 5,088 0.888
48,501 20,331 2.357 0.791
a5.824 21,373 0.634 0.730
45.033 72.266 0.616 0.729
66.220 30.462 2,150 0.784
73.690 12.480 5.835 0.922
72.920 12, 360 5,830 0.918




SAMPLE

B136

AA4A

AALE
AADE

MPAGENI GRANITE - DIFFERENCES BETWEEN MEASURED
AND CALCULATED Sr°7/sr% marros

TABLE - 10

MEASURED CALCULATED DIFFERENCE

0.8875 C. 88909 0.00159

0.7910 0.791687 0.000687
0.7290 0.729089 0.000089
0.7840 0.784133 0.000133
0.9200 0.917316 0.002684
0.82578

0.8350




MPAGENI SEPARATED MINERALZ - TABLE 11

SAMPLE Rb37Conc. SraGConc. Rb87/sr86 3,87/5,86

(atomic) (atomic)

Bl3oKFa 156.450 19.473 7.940 0.580
AAGA 25.250 67.00 4 0.437 0.719
Plag &
AAGAKF o ©9.8802 81.960 0.842 0.735
AALA 205 .754 12.154 16.728 1.2665%
Bio &

.lﬂ!&l Rb87Conc. Sraéconc. Rb87/8r86 Sr87/5r86

AASABR «  74.289 22,149 3,300 0.836

© O MBMRR 73097 21950  3.295  0.8%
* - ARSAKF 2 165.536 29.090 5.624 ©.901

| S SR A 12,341 26,396 4.2 0.856
MSAPI@ 112,092 26,135 4.693  0.852
' g:.;':"u“w.s?o 13,143 5,319 0.926
‘ «g :ﬁ:""“ﬁ 87,9200  15.241 5,687 0.940

Apparent ages
Billion years

2.47
2.38

2.39
2.37

MPAGENI AASA AND SEPARATED MINERALS - TABLE 12

Apparent ages
Billion years

(atomic) (atomie) (in.ratio 0.705)

2.79
2.76
2.03
2.51
2.42
2.93

2.92
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