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Geology of the Zimbabwe Craton
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Geology of the IMwanesi Greenstone Belt
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Lithostratigraphy
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Zircon U-Pb dating

Four granite gneisses and an intra-formational felsic volcanic rock of
the LGS were dated

Most of the zircons yielded discordant ages

Zircons have been affected by hydrothermal alteration

Trace elements were used to identify analyses from magmatic zircons
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Zircon crystallisation ages

771 5o are teiesla
I e = M

=

00 b s

e
B ok e 12T
i D B L S
- )

Ilf.,-'-.-'_"r BB Pak roosvrcinr e e [PHRY

v
* s eabimabar wons
I - b ok =1

R ] Lowwr prseacane o e LS|
— S Ve Pl - S
Swa szwme ks rhaval

Zoralt 4.1 boarcary

e
Mhou Shear Zone

\ ® Jmon - o pke learsr

]
I
. rs| i
| — 1Kiomales
1 a 3
2940
0
=
MGS Pillow basalts 2920
Angular
unconformif
'y?\ .
Phyllite 2900 |
LSS Banded iron formation (BIF)
r Ju—
Pillow and amygdaloidal basalts 2880 |
Schists and phyllites
o O & variolitic pyroclastic-breccia 2860
LGS Felsic vocanic rock M ea n age
(2871 Ma) +
Foliated mafic rock 2840 287 1 - 38 M a
Detachment Mafic intrusive rock I MSWD - 0 95
y Granite gneiss (2767-2704 Ma -
? “Tl- 2820 n=2
7 &
<~ 7 | Leucogranite gneiss
= > (3243 Ma)
Granite gneiss| |,/ "\
basement 4 ‘;. < * [~ Porphyritic leucogranite gneiss - -
L (2852 M) Inherited zircons at 3329-2982 Ma
Not to scale




Zircon crystallisation ages

: ¥ Leucogranite gneiss
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Zircon crystallisation ages

Porphyritic leucogranite gneiss
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Granite gneiss mylonite
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Summary of lithostratigraphy and zircon U-Pb dating
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Deformation

e 3 deformation events recorded
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Supracrustal rocks
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D, deformation age - 4°Ar/3°Ar geochronology
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D, deformation age - 4°Ar/3**Ar geochronology

D, - 2588-2541 Ma

Age (Ma)

3200

2400 |

1600

800

a]

2588 + 17 Ma (73% “Ar released)
MSWD = 2.2, p = 0.047
near-plateau

C — % T

Age (Ma)

BM 3-1
Mylonite (white mica)

L " L " A a

[ variolitic pyroclastic-breccia
Bl Thin-bedded schist with fold axial plavar cleavage S to FA folds
B mafic intrusive rock

¥ Mafic rock with localised foliation

200 m

0.6 0.8 1.0
fraction

[ Proto- and mylonite with SC

Granite gneiss with fold axial planar gneissosity 320
B Grey gneiss with SC

[ Leucogranite band

Granite gneiss with 51c Massive granite

3200
2400 | 2063 + 12 Ma (80% “Ar released)

A MSWD = 1.3, p = 0.23 G

: near-plateau ’

] .
F=_ =1
[ ]
1600 }
BM 3-1
Mylonite (white mica)
800 " " A " A A " 1
0.0 0.2 04 0.6 0.8 1.0

Cumulative “Ar fraction

Shear fractures




D, event

" ki

—

- 1 v, et ks
#é_c"aqj’ W e i
----- ST
=) emir
- b 11

]
LI
P Lot b2 R R A P

Flarar habrics
foarsnd  Gomisk e

e i o e
==

¥ G E
e,

5
2y, ¢ & v
L L Y4 ~ L ’4 ACAE

Mylonite, Pavement vie




Interpretation of deformation events

D, — Dextral strike-slip shearing event
(~ 2688-2617 Ma)

F, recumbent folds

. |stretching | ’ Detachments

\|lineation




Interpretation of deformation events

D, - Wrench-dominated transpression
(~ 2588-2541 Ma) D, - NE-SW shortening

NW-SE shortening

i
| Simple shear
| component




Regional significance of zircon U-Pb ages
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Samples from this study

- Samples from previous studies

Regional significance of 4°Ar/3°Ar ages
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Regional significance of D,

D, related to the emplacement

of the Great Dyke?
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Tectonic evolution of the MGB

Gravity-driven tectonics

Gravity-driven deformations
vertical motions involving sagduction of heavy greenstones
and rising of light underlying partially melted crust

Pop-down tectonics

Convergence tectonics of hot and buoyant lithosphere
horizontal longitudinal flow combined with vertical tectonics and burial
of supracrustals

D granitoids

o
[ high-T units g B greenstones
P anc unas § [[] sesments andvokcanics [Jl] ecoones

Schematic diagrams from Gapais (2018)

Modern-type tectonics

Convergence tectonics between stiff plates
crustal-scale thrusts
and exhumation of high pressure rocks along detachments

~ Y MCT HHC , ZD-STD

Evidence of horizontal crustal shortening and extension

* Shallow dipping fabrics (S; & L,) with dextral strike-slip kinematics

* Subhorizontal stretching lineation L, and sinistral kinematics in the MSZ
* Upright to inclined F; folds, steeply dipping axial planar cleavage S, and

paleostress analysis on MSZ box fold F; (NE-SW contraction)



Concluding remarks

The indicative age of the MGB is constrained at ~ 2871 Ma (Lower Bulawayan)

Three magmatic events in the granite gneisses: ~ 3243 Ma (Sebakwe Protocraton), 2852 Ma (Chingezi

Suite), and 2767-2704 Ma (Sesombi Suite)

Polyphase deformation is recognised in the MGB

1. D, - Dextral strike-slip shearing (~ 2688-2617 Ma) coeval with F, folding in Bindura Greenstone Belt
2. D, - Wrench-dominated transpression (~ 2588-2541 Ma) related to the 2.58 Ga event in the Limpopo orogeny

3. D5 - NE-SW shortening related to the second stage of the Great Dyke development

Deformation record of the MGB gives valuable insights on the construction of the Zimbabwe Craton
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Lithostratigraphy — Adjacent granite gneisses
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Lithostratigraphy — Lower Greenstone Series
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* Volcanic rocks - pillow and amygdaloidal basalts, pyroclastic-
breccia, felsic volcanic rocks
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Lithostratigraphy - Lower Sedimentary Series

e Phyllite and BIF
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Lithostratigraphy - Middle greenstone Series

* Characterised by basaltic rocks, locally pillowed

 MGS and LGS pillow basalts are lithologically similar

* Minor textural differences
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