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ABSTRACT

Mg-rich metabasalts from the Simba Sirori to Majimoto segment of the southern Musoma-Mara

greenstone belt are the most magnesian lavas reported in the Archaean Tanzania Craton. The

lavas yielded a Sm-Nd isochron age of 2768 ± 38 Ma (MSWD = 1.2) and corresponding !Nd(2.7

Ga) values in the range of + 0.66 to + 2.81. The lavas exhibit high MgO contents of up to 16 wt

%, Cr (140 – 1590 ppm), Ni (80 – 510 ppm), values which are higher than those of primitive

NMORB, but are comparable with those of Archaean komatiitic basalts and modern oceanic

plateau basalts. Their REE patterns range from the light REE – depleted (La/SmCN = 0.46) to

nearly flat (La/SmCN = 0.71 – 1.08) and light REE enriched (La/SmCN = 2.89). They also show

negative anomalies of Nb and Ti relative to adjacent elements in multi-element spidergrams. The

samples exhibit higher Th/Nb ratios (0.10 – 1.50, mean = 0.39) than those of NMORB (Th/Nb =

0.05) and tend to crustal values (Th/Nb = 0.80)

The higher MgO contents of the samples than those of primitive NMORB requires a mantle source

that can generate more magnesian lavas than the depleted mantle and a mantle plume is

considered to be a viable source. Thus, the geochemical features of the Mg-rich basalts of Simba

Sirori to Majimoto area can be explained by the fact that these rocks were generated by the

contamination of komatiitic magmas by the felsic crust. The southern MMGB Mg-rich metabasalts

provide a clue to the presence of komatiites, lavas that have not been documented in the Archaean

craton of Tanzania. Such magnesian lavas are common in other cratons of the world including

Barberton of South Africa, Belingwe of Zimbabwe, and Superior Province of Canada.

INTRODUCTION

Archaean greenstone belts, ranging in age

from 2.8 to 2.6 Ga, form the northern part of

the Tanzania Craton and occur south and

east of Lake Victoria. These greenstone belts

share many similarities with other

worldwide greenstone belts. Such

similarities include lithological association,

deformation styles, grade of metamorphism

and styles of mineralization (Condie 1997).

Describing the lithological association of

Archaean greenstone belts, Condie (1997)

showed that these belts represent volcanic-

dominated submarine supracrustal

assemblages including ultramafic and mafic

volcanic rocks, intermediate to felsic

volcanic rocks, volcanoclastic sedimentary

rocks, chert and banded iron formations

(BIF), carbonate, quartzite, arkose and

hypabyssal intrusives.

Previous studies in the Archaean greenstone

belts of Tanzania for which detailed

geochemical work has been done, indicate

that Fe-rich tholeiites associated with rare

felsic volcanic rocks, chert and BIF occur in

the Sukumaland greenstone belt (e.g. Borg

and Krogh 1999, Manya 2004), intermediate

to felsic volcanic rocks occur in the

Kilimafedha greenstone belt (Messo 2004;

Wirth et al. 2004), high magnesian andesites

and the associated intermediate to felsic
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adakitic rocks occur in the Musoma-Mara

greenstone belt (Manya et al. 2007) but

ultramafic volcanic rocks including the

komatiite-basalt association have not been

identified in any of the greenstone belts in

the Tanzania Craton (Borg and Shackleton

1997). Their absence could be attributed to

poor exposure as most of the area is covered

by tertiary cover (Barth 1990) or limited

systematic mapping done in the area. The

absence of komatiitic volcanism, considered

to have been derived from a mantle plume

(Campbell et al. 1989), provides an evidence

for non-existence of divergent tectonic

processes. Thus, most of the greenstone

belts in the Tanzania Craton have been

interpreted to have formed at convergent

margin settings (e.g. Manya 2004, Cloutier

et al. 2005, Wirth et al. 2004, Manya et al.

2007, Mtoro et al. 2009).

This paper presents the geochemistry and

Nd-isotopic composition of the selected

high-Mg basalts some of which have

komatiitic affinity from the Simba Sirori -

Majimoto segment of the southern part of

the Musoma-Mara greenstone belt. The data

is used to compare these rocks with

worldwide known komatiites and komatiitic

basalts, infer their petrogenesis and tectonic

setting models attributed to their formation.

Geological background

The Simba Sirori - Majimoto segment of the

southern part of the Musoma-Mara

greenstone belt (MMGB, Fig. 1) constitutes

an eastern extension of the belt studied by

Mtoro et al. (2009). The MMGB is among

the late Archaean greenstone belts that form

the northern part of the Archaean Tanzania

Craton. Other Archaean greenstone belts in

the northern part of the Craton are

S u k u m a l a n d ,  S h i n y a n g a - M a l i t a ,

Kilimafedha, Nzega and Iramba-Sekenke

(Borg and Shackelton 1997).

The Archaean Tanzania Craton has been

divided into two contrasting terranes: a

central region of granite, granodiorite,

granitic gneisses and migmatites associated

with metamorphic supracrustal rocks and the

second which consists of granite-greenstone

terrane in northern Tanzania and western

Kenya (Clifford 1970). The central part is

called the Dodoman belt (Wade and Oates

1938) and is considered to be older than the

northern Tanzania greenstone belts. The

granite-greenstone terrane consists of

greenstone sequence predominantly made of

mafic volcanic rocks, felsic volcanic rocks,

chert and banded iron formations (BIF),

felsic tuffs, agglomerates and graphitic

shales of the Nyanzian Supergroup. This

greenstone sequence is unconformably

overlain by coarse clastic sedimentary rocks

(conglomerates, sandstones, mudstones and

grits) of the Kavirondian Supergroup (Barth

1990). Thin horizons of volcanic horizons

occur within the rocks of the Kavirondian

Supergroup (Manya et al. 2006).

Recent studies in the Musoma-Mara

greenstone belt (MMGB, Fig. 1) have

concentrated on the geochemistry and

geochronology of volcanic rocks and their

associated granites on different segments of

the belt. Manya et al. (2006) reported ages

of 2676 – 2667 Ma for the entire volcano-

sedimentary sequence in the MMGB from

the lowermost high-Mg andesites to the

dacites of the Kavirondian Supergroup. A

syn-orogenic granitic intrusion event

dominated by TTG is dated at ~2668 Ma

whereas a younger phase of post-orogenic

event dominated by K-rich potassic granites

concluded the magmatic evolution of the

MMGB at ~2649 Ma. Such a rapid

emplacement of volcanic rocks in the

northern MMGB was interpreted by Manya

et al. (2007) in terms of a ridge subduction

model in a continental convergent margin. In

the Suguti area, Mtoro et al. (2009) reported

a zircon U-Pb age of 2755 ± 1 Ma for the

volcanic rocks in southern MMGB and

showed that both the basalts and rhyolites

were cogenetic.
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Figure 1: Geological map of the Musoma-Mara greenstone belt showing the location of the

study area indicated by a frame (Modified from Borg and Shackleton 1997).

The greenstone succession of the Buhemba -

Simba Sirori  - Majimoto segment (Fig. 2)

consists of mafic volcanic rocks at the

bottom, followed by a group of interbeded

felsic volcanic rocks and metasediments and

a formation of rhyolites and felsites

associated with intrusive porphyries at the

top (Thomas and Kennedy 1965). Although

regional metamorphism is of greenschist

facies, the mafic volcanic rocks at Buhemba-

Simba Sirori –Majimoto segment have been

metamorphosed into amphibolites facies

characterized by hornblende, actinolite,

epidote, feldspar and quartz mineral

assemblage. The greenstone succession is

intruded by syn-to post-orogenic granites as

well as gabbros and dolerites.

The studied area lies closer to the Buhemba

gold mine and has itself long been a centre

of artisanal gold mining (Fig. 2). Gold in

Simba Sirori – Majimoto area is mainly

exploited as auriferous quartz reefs at the

contact between granite and mafic volcanic

rocks (Thomas and Kennedy 1965).
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Figure 2: Geological map of the Simba Sirori – Majimoto segment of southern Musoma-Mara

greenstone belt showing the sample locations (adopted from Thomas and Kennedy

1965)

MATERIALS AND METHODS

Twenty four volcanic samples were

collected from the outcrop exposures in the

Simba-Sirori and Majimoto segment of the

southern MMGB. Sampling was dictated by

the degree outcrop exposure and

accessibility. All 24 samples were thin-

sectioned and studied under the microscope.

Petrographic description of the samples

show that they are fine grained consisting

principally of interlocked crystals of

pyroxenes, rare olivine and plagioclase in a

very fine grained groundmass. One sample

(SS27) consists of radial skeletal pyroxenes

and olivines, a characteristic spinifex texture

(Table 1).

For geochemical analysis, the samples were

pulverized to very fine powder in an agate

mill at the Southern and Eastern Africa

Mineral Centre (SEAMIC) laboratories, Dar

es Salaam. The samples were subsequently

analyzed for major and trace elements at the

Activation Laboratories of Ontario, Canada

and the method is similar to that reported in

Manya (2011). Precision and accuracy as

deduced from replicate analyses of the BIR-

1 and W2 standards are 5-10 %. The

analytical reproducibility deduced from

replicate analyses of the samples is better

than 8% for most trace elements.

Six samples were also analysed for Sm-Nd

isotopic compositions as well as Sm and Nd

concentrations using a Triton-MC Thermal

Ionization Mass Spectrometer at the same

laboratories using the method reported in

Manya (2011). Total blanks are 0.1 - 0.2 ng
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for Sm and 0.1 - 0.5 ng for Nd and are

negligible. The accuracy of the Sm and Nd

analyses is ± 0.5% corresponding to errors in

the 
147

Sm/
144

Nd ratios of ± 0.5% (2"). The
143

Nd/
144

Nd ratios are calculated relative to the

value of 0.511860 for the La Jolla standard.

During the period of analysis the weighted

average of 10 La Jolla Nd-standard runs

yielded 0.511872 ± 15 (2") for 
143

Nd/
144

Nd,

using a 
146

Nd/
144

Nd value of 0.7219 for

normalization.

Table 1: Location and Petrographic description of the Simba Sirori - Majimoto segment Mg-

rich metabasalts

Sample Location Petrographic description

SS 12 0637055 E / 9806865 N

Fine-grained sample predominantly consisting of plagioclase

and pyroxene, minor hornblende and olivine in a very fine

groundmass. Other trace phases are opaque minerals and

epidote

SS 27 0647237 E / 9816593 N

Sample consisting of radial skeletal pyroxene and olivine

(spinifex texture) indicative of crystallization from a rapidly

cooling magma

SS 28 0647237 E / 9816593 N

Sample consisting of subhedral to anhedral pyroxene,

plagioclase and olivine. Some pyroxenes form dendritic

pattern and olivine shows slight alteration

SS 29 0647583 E / 9818518 N

Fine-grained sample consisting of subhedral to anhedral

crystals of pyroxene and plagioclase set in a fine grained

groundmass of the same composition. Chlorite occur as a

minor phase

SS 30 0648425 E / 9818463 N
Sample consisting of subhedral pyroxene, plagioclase and

minor olivine. Epidote and opaque minerals are minor phases

SS 32 0651009 E / 9819224 N

Sample consisting of euhedral to subhedral pyroxenes that are

intergrown with plagioclase. Olivine and opaque minerals

occur as minor phases.

RESULTS

Classification

The Simba Sirori – Majimoto segment

volcanic rocks are composed of basalts and

basaltic andesites and subordinate dacites

and rhyolites and are thus bimodal. Some

basalts, however, have high Mg contents (>

7 wt % and up to 16 wt %).  This and the

fact that some samples showed spinifex

texture of komatiitic affinity have drawn the

attention of the author and  emphasis will be

placed on these high-Mg basalts whose

chemical composition  appear to be different

from other volcanic rocks  so far reported

from the greenstone belts of the Tanzania

Craton. Thus, subsequent discussion is

centered on six selected high Mg- basalts

whose major and trace elements as well as

their Nd-isotopic composition are reported.

The volcanic samples were plotted on the

Jensen cation (1976) diagram (Fig. 3) and

three samples (SS12, SS27 and SS28)

plotted in the field of komatiitic basalts
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whereas the other three (SS29, SS30 and

SS32) plotted in the field of high-Fe tholeiite

basalts. Komatiite (BW 272) and komatiitic

basalt (BX108) samples from Belingwe

greenstone belt, Zimbabwe reported by

Shimizu et al. (2005) and those from the

Ball assemblage of northern Superior

Province greenstone belt, Canada (NDC87 –

01C and NDC87 – 12B) reported by

Hollings et al. (1999) were plotted for

comparison. All these plot in the field of

komatiitic basalts with the komatiities

straddling the boundary between komatiites

and komatiitic basalts (Fig. 3). These rocks

have higher TiO2 (0.62 – 1.15 wt %)

contents than those of modern bonitites

(TiO2 < 0.5 wt %, Smithies et al. 2004) and

for this reason they do not have boninitic

affinities and because of their high MgO

concentrations are hereafter referred to as

Mg- rich metabasalts.

Figure 3: The Jensen (1976) cation diagram for the Simba Sirori – Majimoto segment Mg-rich

metabasalts. Three samples are komatiitic basalts whereas the other three plot in the

Fe-rich tholeiite basalt field. Also shown on the diagram are komatiites and

komatiitic basalts from Belingwe Zimbabwe (Shimizu et al. 2005) and Ball

assemblage Canada (Hollings et al. 1999).

Major and trace elements

Whole rock compositions of the Simba

Sirori –Majimoto Mg-rich basalts are

presented in Table 2. Their SiO2 contents

range from 48.3 to 54.5 wt%, Al2O3 and

TiO2 contents are 9.89 to 13.7 wt % and 0.62

– 1.15 wt % and have Al2O3/TiO2 ratios of

11.9 – 18.6. Their Mg# (calculated as

100Mg/(Mg + Fe
2+

)) range from 52 to 72.

Their Cr and Ni contents are 140 – 1590 ppm

and 80 – 510 ppm, respectively. At the same

SiO2 value, the Simba Sirori – Majimoto
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basalts have relatively higher TiO2, Al2O3

and Zr contents than both Zimbabwean and

Canadian komatiites and komatiitic basalts.

They have, however, relatively lower MgO,

Ni and Cr contents than komatiitites but

compare well with komatiitic basalts from

Zimbabwe and Canada (Fig. 4).

Table 2: Major (wt %) and trace (ppm) element composition of the selected Simba Sirori -

Majimoto segment Mg-rich metabasalts

*Zimbabwe *Canada
Simba Sirori Mg-rich metabasalts

Komatiite
Kom

Basalt
Komatiite Kom Basalt

SS 12 SS 27 SS 28 SS 29 SS 30 SS 32 BW272 BX 108 NDC87-01C NDC87-12B

SiO2
48.8 53.9 49.3 48.4 47.21 51.6 45.51 51.04 51.85 52.08

TiO2
0.72 0.87 0.6 1.13 0.8 0.72 0.32 0.55 0.21 0.32

Al2O3
12.2 10.6 9.62 13.4 12.3 13.4 6.48 11.27 5.55 8.76

Fe2O3
10.4 12.1 12.3 13.7 14.3 11.7 10.48 9.95 11.37 11.8

MnO
0.21 0.17 0.19 0.18 0.19 0.17 0.18 0.18 0.13 0.22

MgO
11.1 10.1 15.6 7.64 8.59 7.91 25.42 11.48 25.33 14.81

CaO
11.3 8.51 8.45 11.8 12.4 9.80 6.6 8.54 5.47 10.35

Na2O
1.25 2.61 1.13 2.04 1.34 2.00 0.83 2.84 0.12 0.67

K2O
0.82 0.01 0.02 0.12 0.51 0.40 0.1 0.023 0.00 0.94

P2O5
0.31 0.06 0.06 0.08 0.01 0.06 0.022 0.051 0.00 0.03

LOI
2.67 1.11 2.62 1.53 2.32 2.19 2.68 2.59 5.94 1.78

TOTAL 99.8 100 99.9 100 100.0 100.0 98.6 98.5 105.97 101.8

Mg#
68 62 72 52 54 57 83 70 82 71

Cs 5.2 0.7 1.1 0.6 1.7 1.3 0.11 0.17

Ba 266 33 39 49 173 36 5.8 20

Rb 88 2 6 9 56 37 1.65 0.791

Sr 197 121 76 203 231 157 33.4 108

Ni 350 170 510 150 100 80 1336 204 1079 253

Co 50 52 64 50 54 44 94 55

Zn 110 70 100 90 60 60

Cu 20 40 10 60 110 80

Cr 860 820 1590 370 140 180 2463 958 2525 1205

V 148 226 188 265 294 247 132 201

Th 4.5 0.2 0.2 0.5 0.1 0.4 0.048 0.98 0.21 0.41
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*Zimbabwe *Canada
Simba Sirori Mg-rich metabasalts

Komatiite
Kom

Basalt
Komatiite Kom Basalt

Pb 7 5 5 6 5 5 0.09 1.2

U 0.9 0.2 0.1 0.1 0.2 0.1 0.017 0.33 0.07 0.13

Nb 3 1 1 3 1 2 0.5 1.4 0.51 1.28

Ta 1 0.3 0.2 0.5 0.3 0.4 0.032 0.1 0.04 0.1

Zr 85 40 32 72 14 42 13 34 12.1 31.7

Hf 2.1 1.1 0.9 2 0.5 1.2 0.39 1 0.39 0.91

Y 18 15 13 25 14 18 7.3 13 5.32 7.03

La 43 1.9 1.8 4.7 1 2.4 0.52 3 1.58 2.21

Ce 104 5.5 5 12.5 2.9 6.5 1.7 7 3.56 5.57

Pr 13.3 0.83 0.72 1.82 0.51 0.92 0.27 0.93 0.43 0.68

Nd 51.1 5 4 8.8 3.4 5 1.67 4.45 2.05 2.92

Sm 9.6 1.6 1.4 2.8 1.4 1.7 0.63 1.33 0.66 0.84

Eu 2.4 0.59 0.6 1.25 0.6 0.68 0.24 0.5 0.23 0.32

Gd 6.5 2.2 1.8 3.6 1.9 2.2 0.83 1.7 0.82 1.09

Tb 0.8 0.4 0.3 0.7 0.4 0.4 0.17 0.32 0.14 0.17

Dy 3.6 2.6 2.1 4.2 2.4 2.8 1.1 2.1 1.01 1.24

Ho 0.6 0.5 0.5 0.9 0.5 0.6 0.25 0.47 0.2 0.26

Er 1.6 1.7 1.3 2.6 1.5 1.9 0.68 1.3 0.58 0.8

Tm 0.23 0.25 0.2 0.4 0.22 0.28 0.11 0.21 0.08 0.12

Yb 1.4 1.6 1.3 2.5 1.4 1.8 0.74 1.4 0.65 0.73

Lu 0.21 0.22 0.2 0.39 0.23 0.28 0.11 0.2 0.1 0.12

Th/Nb 1.50 0.20 0.20 0.17 0.10 0.20 0.10 0.70 0.41 0.32

La/SmCN
2.89 0.77 0.83 1.08 0.46 0.91 0.53 1.46 1.55 1.70

* Samples from Zimbabwe (Shimizu et al. 2005) and Canada (Hollings et al. 1999) are included

for comparison



Tanz. J. Sci. Vol 38 (1) 2012

79

Figure 4: Harker diagrams for the Simba Sirori – Majimoto segment Mg-rich metabasalts.

Symbols for Zimbabwean and Canadian komatiites and komatiitic basalts as in Fig. 3.

The samples display three kinds of Rare

Earth Elements (REE) patterns (Fig. 5a).

The first shows a light REE depleted

signature (shown by sample SS 30 with

La/SmCN = 0.46) which is shared by the

Belingwe komatiite (La/SmCN = 0.53) which

is slightly lower than the NMORB value

(La/SmCN = 0.61, Sun and McDonough

1989), CN referring to chondrite normalized

value. The second pattern (shown by

samples SS 27, SS 28, SS29, SS32) display

nearly flat REE patterns (La/SmCN = 0.71 –

1.08) which is similar to the tholeiitic basalts

of southern MMGB to the east of the study

area reported by Mtoro et al. (2009). The

third is displayed by sample SS 12 which

show a light REE enriched pattern with

La/SmCN = 2.89.

On primitive mantle-normalized diagrams,

apart from all samples showing strong

negative anomalies of Nb and minor

negative Ti anomalies, samples SS 12 and

SS 30 also has negative anomalies of Zr and

Hf (Fig. 5b)
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Figure 5: (a) Chondrite –normalized diagram (b) Primitive mantle-normalized diagram for the

Simba Sirori – Majimoto segment Mg-rich metabasalts. Normalizing values from

Sun and McDonough (1989).
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Sm – Nd isotopic composition

The Sm – Nd isotopic data is presented in

Table 3. Uncertainties quoted in Table 3 are at

2" All six samples define a positively

correlated trend in 
147

Sm/
144

Nd – 
143

Nd/
144

Nd

space (Fig. 6), which corresponds to an

isochron age of 2777 ± 160 Ma (2", MSWD

= 4.9) (isochron calculated using the Isoplot

program of Ludwig 2003). Ignoring sample

SS 29, which is responsible for greater scatter

in the regression, results in a statistically

indistinguishable but more precise age of 2768

± 38 Ma (MSWD = 1.2). Calculated initial eNd

values assuming an igneous crystallizationa

age similar to the isochron age range from

+0.66 to +2.81 (Table 3). The 2768 ± 38 Ma

age of the Mg-basalts is within error of the

2755 ± 1 Ma reported for the cogenetic

tholeiitic basalts and calc-alkaline rhyolites of

the Suguti area (Mtoro et al. 2009) to the west

of the area in the same belt. Thus, the 2768 ±

38 Ma age of the Mg-rich metabasalts of the

Simba Sirori – Majimoto segment is

interpreted as their emplacement age that is

unaffected by crustal material.

Table 3: Sm - Nd isotopic data for the Simba Sirori - Majimoto segment Mg-rich metabasalts

Sample Sm (ppm) Nd (ppm)
147

Sm/
144

Nd
143

Nd/
144

Nd !Nd (2.76 Ga)

SS 12 10.2 59.8 0.1031 0.511040 ± 3 2.21

SS-27 1.63 4.76 0.2069 0.512920 ± 4 1.88

SS-28 1.28 3.94 0.1963 0.512733 ± 4 2.01

SS-29 2.74 8.87 0.1866 0.512488 ± 4 0.66

SS-30 1.27 3.25 0.2361 0.513501 ± 3 2.81

SS-32 1.65 5.05 0.1974 0.512750 ± 3 1.94

Figure 6: Sm-Nd isochron for the Simba Sirori – Majimoto segment Mg-rich metabasalts
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DISCUSSION

The selected Mg-rich metabasalts from

Simba Sirori – Majimoto area have MgO

contents of up to 16 wt % at a SiO2 value of

49 wt % and Mg # = 52 – 72. These values

are much higher than those of the primitive

NMORB (MgO = ~8 wt % and Mg # = 55 at

a SiO2 value of 50 wt%, Sun and

McDonough 1989) and are essentially

similar to those of the modern ocean plateau

basalts (Kerr 2003) and Archaean komatiitic

basalts (Shimizu et al. 2005, Hollings et al.

1999). NMORBs are interpreted to be

derived by adiabatic decompression melting

of the upwelling upper mantle that is mainly

consisting of olivines (Klein 2003). The

mantle source of the Simba Sirori

–Majimoto rocks, therefore, should be

different from that which NMORB is

derived and would require a source which

could produce more magnesian magmas

than the melting of the upper mantle.

Although the MgO contents of the Simba

Sirori – Majimoto metabasalts are lower

than those of known komatiities (MgO = 30

wt %), they are comparable with komatiitic

basalts which, when occur together with

komatiites, are often interpreted to have

formed by fractional crystallization of the

parental komatiite coupled with assimilation

of the crustal material (Hollings et al. 1999,

Shimizu et al. 2005). Both the oceanic

plateaus basalts and komatiites are

considered to be derived from the

decompression melting of upwelling hotter

mantle known as mantle plumes (Kerr 2003)

that start in the lower mantle.

The rocks share some geochemical

characteristics with the Suguti tholeiitic

basalts reported by Mtoro et al. (2009).

These features include nearly flat REE

patterns (Fig. 5a), negative anomalies of Nb

and Ti (Fig. 5b). The later is a diagnostic

feature of magmas produced at convergent

margins and /or magmas affected by crustal

contamination and Mtoro et al. (2009)

interpreted the Suguti rocks as having

formed at convergent margin with minimal

crustal assimilation. Comparing the epsilon

Nd value of rocks (!Nd = +0.66 to +2.81 at

2.7 Ga) and the corresponding mantle value

at the same time assuming a linear evolution

of the mantle (!Nd = 2.2 at 2.7 Ga, Depaolo

1981) corroborate the earlier inference by

Mtoro et al. (2009) that little crustal

assimilation (indicated by lower eNd values

of up to +0.66) played part in the

magmagenes i s  o f  these  rocks .

Contamination of the parental magmas by

the felsic crust is further constrained by

higher Th/Nb ratios (0.10 – 1.50, mean =

0.39) of the samples than those of NMORB

(Th/Nb = 0.05, Sun and McDonough, 1989)

but tending to upper crustal Th/Nb ratios of

0.8 (Rudnick and Gao 2003).

The foregoing discussion suggests that the

2.7 Ga Mg-rich basalts of the Simba Sirori

area in southern MMGB can be interpreted

as being derived by the contamination of the

komatiitic magmas by the felsic crust. Such

a process was considered to be responsible

for the generation of the 2.7 Ga siliceous

high magnesium basalt (SHMB), which

have SiO2 = 51 to 55 wt % and MgO = 10 -

16 wt % of Kambalda, Australia (Sun et al.

1989, Lesher and Arndt 1995). It should be

noted that the inference for the involvement

of the komatiitic magmas is from a

geochemical point of view but komatiites

have not been reported to occur in the Simba

Sirori – Majimoto area, nor in all of the

greenstone belts of Tanzania. Furthermore,

the Simba Sirori – Majimoto Mg-rich

metabasalts are the most magnesian basalts

to be reported from the Tanzania Craton and

although their MgO contents are lower than

those of komatiites, they provide a clue to

the presence of komatiites in the Archaean

craton of Tanzania. Such magnesian lavas

are common in other cratons of the world

including Barberton of South Africa,

Belingwe of Zimbabwe, Superior Province

of Canada (Windley, 1995). 
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