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With apologies to Rudyard Kipling’s
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Part 1. How the Magondi Belt got
its length



The Palaeoproterozoic
Magondi Supergroup,
Zlmbabwe
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Generalised stratigraphy, lithology and environments of the Magondi Supergroup.

Group  Lithology Environment
Piriwiri  graphitic schists, wackes, Deep marine,
cherts, siltites, phyllites, distal shelf,

greywackes, agglomerates, andesitic continental slope,
to felsic lavas, tuffs and agglomerates, submarine fan
dolomites, massive sulphides, Mn beds

Lomagundi  conglomerates, arkosic arenites, Marginal marine
orthoquartzites, stromatolitic dolomites,  (peritidal) and
banded iron-formation, striped and  shallow storm-
graphitic slates, felsites, agglomerates, dominated shelf
wackes.

———————————————————————————————————————— unconformity ---------------m-m-mmmmmme oo

Deweras conglomerates, arkosic arenites, siltites, Continental
argillites, dolomites, evaporates, basaltic  alluvial fans, braided

lavas and pyroclastics streams, playa
flats, aeolian dunes,playa lakes

----------------------- unconformity -------------------- oo
Basement Com plex (Archaean granite-greenstone terrain of Zimbabwe Craton)




Alluvial fan, Archaean
braided stream basement

Playa flat, playa lake

Mafic intrusions and lavas

NORAH
MANGULA
ILVERSIDE

LY

Palaeoenvironments, Deweras Group



DEWERAS GROUP (Northern Focies)

FORMATION

CHIMSENGA

SUIWERSPRUIT

Conglomerates in the
Mangula Formation, Deweras
Group

Master et al., 2010, Precambrian Research

MANGULA

MANGULA GRANITE




Arkoses in Deweras Group with
abundant detrital magnetites on
trough-crossbed foresets (fluvial
environment).



Anhydrite-bearing dolomites, Deweras Group

Master et al., 2010, Precambrian Research



Lomagundi Group- post-rift sag basin carbonate platform
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Figure 3 The evolution of the Deweras Group.
(a) establishment of a shallow basin; (b) formation of fault-
bounded basins; (c) basal Piriwiri-Lomagundi transgression.

Leyshon and Tennick (1988)




Lower Dolomite, Mcheka Formation, Lomagundi Group




Lower Dolomite, Mcheka Formation, Lomagundi Group
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Lomagundi Group
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Copper Queen Cu-Zn-
(Pb)-(Ag) SHMS deposit,
Piriwiri Group

Deeper water facies
equivalent of Lomagundi
Group. Massive sulphides
overlain by high 5'3C
carbonates




:l Cover

Orogenic belts:
850 - 450 Ma

B 1350- 1000 Ma

2000 - 1800 Ma
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(Palaeoproterozoic
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cratons

Majaule et
al., 2001
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Fig. 2

Figure 1. Simplified map of the Precambrian tectonic framework of southern Africa, showing exposed parts of Proterozoic
orogenic belts and Archeean cratons. The Limpopo Belt includes both Archaean and Palmoproterozoic components. Location
of Fg. 2 is indicated.



Majaule et al., 2001
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Figure 2. Regional Precambirian tectanic framework of Borswans and adigcent areas (rmodifs i i

Ted prmarily from C t al.,
T84, T_hama; at _al., 1934), CKB: Choms-Kaloma Block; MB: Magondi Belt; DI Dete Infior; G Gweta: Kl .t’ubjr?se.t:n;' 3{"
Orape dismond mine; Okl: Okwa lnlier; NagB: Namagus Balt: K8 Kheis Belt; NB: Natal Belr. Location of Fig. 3 is .-haﬁ-'c;red.
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Kamona, Tembo, Sikazwe, Siegfried, Master, 1996. IGCP 363 Excursion Guidebook



Northern continuation of
I\/Iagondi Belt? (Master, 1991a,d; 1994)

Magondi Belt, NW Zimbabwe

* Deweras Group

— Arkose, pelite, carbonates,
mafic volcanics

* Lomagundi, Piriwiri Groups

— quartzite, dolostones, black
shales, graphitic schists, Cu-
Pb-Zn massive sulphides

— Greenschist —amphibolite
facies metamorphism

Sinda, Lusandwa and Mvuvye
terranes, Eastern Zambia

e Sinda, Lusandwa Groups

-quartzo-feldspathic gneisses,
schists, marbles, amphibolites

* Mvuvye Group

- quartzite, marbles, graphite
schists; Cu-Pb-Zn massive
sulphides

- Amphibolite- granulite facies
metamorphism



* The Magondi basin developed from
continental rift to passive margin (and later to
a foreland basin), and in the marine
successions there are represented both
proximal shallow water and distal deep water
facies, and in all facies there are 13C-enriched
carbonate rocks.



2. Carbon isotope anomalies and
use of high 613C carbonate rocks in
chemostratigraphic correlation



Precambrian Research, 2 (1975) 2 (1975) 1—69
& Elsevier Scientific Publishing Company, Amsterdam — Printed in The Netherlands

PRECAMBRIAN SEDIMENTARY CARBONATES: CARBON AND OXYGEN
ISOTOPE GEOCHEMISTRY AND IMPLICATIONS FOR THE TERRESTRIAL
OXYGEN BUDGET*

MANFRED SCHIDLOWSKI, RUDOLF EICHMANN and CHRISTIAN E. JUNGE
Max-Planck-Institut fur Chemie, Mainz (G.F.R.)
(Received March 20, 1974; accepted July 1, 1974)
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Fig.11. Carbon isotope composition of substantially unaltered sedimentary carbonates as a
function of geologic time. Mean 5 '*C values of carbonate groups investigated are indicated
by circles, the vertical bars representing the standard deviation; horizontal arrows show
possible geological time range. Numbers refer to Tables [IA—XVI listing the values yielded
by individual samples of each group or locality. (Values for Phanerozoic carbonates (< 0.57
10°y) according to Craig, 1953; Degens and Epstein, 1962; Keith and Weber, 1964.)

Schidlowski, Eichmann & Junge, 1975
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Fig.11. Carbon isotope composition of substantially unaltered sedimentary carbonates as a
function of geologic time. Mean & '*C values of carbonate groups investigated are indicated
by circles, the vertical bars representing the standard deviation; horizontal arrows show
possible geological time range. Numbers refer to Tables [IA—XVI listing the values yielded
by individual samples of each group or locality. (Values for Phanerozoic carbonates (< 0.57
10%y) according to Craig, 1953; Degens and Epstein, 1962; Keith and Weber, 1964.)

Schidlowski, Eichmann & Junge, 1975



B
® 5$ C+50-+T75%e
h L35 B0,
S 200~ + 2 5%
@ -25-00%e
0 = =25%0

Fig. 2. Outcrops of Lomagundi sediments (hatched, Loma-
gundi belt) or rocks of assumed Lomagundi association
(crosshatched, Urungwe klippe) with regional distribution
pattern of 3'*C wvalues vielded by the intercalated car-
bonates. Major circle near northern tip of Lomagundi belt
shows average for Shamrocke Mine area (R. H. Thole, per-
sonal communication, 1974). For situation of the area cf.
key map in upper left corner.

Schidlowski,
Eichmann &
Junge, 1976



In a reconnaissance isotopic study of global Precambrian carbonates, by
Schidlowski et al. (1975), the carbonate rocks of the
Lomagundi Group were found to be the most
Isotopically anomalous regional carbonate province in
the world, being very enriched in 13C, with an average 013C value
of +8.2%0 VPDB.

Subsequent work in the Magondi Basin has shown that high 8'13C
carbonates are also present in the continental rocks of the
underlying Deweras Group.

This isotopic anomaly has now been recognized
globally in carbonate rocks deposited in the time
span 2.24-2.06 Ga.

It is known as the Lomagundi Carbon Isotope
Excursion



Schidlowski et al. 1975

a Bafras and FOLUNQer Cowver

Sijanira Group

- Basic igneous rochs

m Circymerglonic
metgmorphic bells

m Umkondns Group
D Basemen: gram!es
GSehist bells

Fig.3. Geological sketch map of Rhodesia showing the localities (encircled numbers) within
the ancient ‘schist belts’ (dotted areas) from where the carbonate samples listed in Table Il
have been collected. Other sampling localities refer to carbonates from the Lomagundi and
Umkondo Groups (see Table IV) and from the circumcratonie belts (Table VI).



TR IS FE

® >+10.0%
€ +75 - +100%e

o
B SI-J}J_ ©+50-+75%0
ﬂﬂ - B a25 _+50%e
&

O 200~ +25%0

©-25-00%e

O «-25%e

Fig. 2. Outcrops of Lomagundi sediments (hatched, Loma-
gundi belt) or rocks of assumed Lomagundi association
(crosshatched, Urungwe klippe) with regional distribution
pattern of §'*C values vielded by the intercalated car-
bonates. Major circle near northern tip of Lomagundi belt
shows average for Shamrocke Mine area (R. H. Thole, per-
sonal communication, 1974). For situation of the area cf.

key map in upper left corner.
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TABLE I, CARBON ISOTOPE COMPOSITIONS OF CARBOMATE AND SEDIMENTARY ORGANIC MATTER

Steatigraphic wmit* 3oy m Ao m Age Source  Refercnce
(%o, PO %, PIME) (Gl of dataf  toage?
Lo Wittenoom'Carawine Delomite A3z 15 103 275+£02 17 2603 20007 22,25 82,24, 10
2. Malmani/Campbellrand Subgroup 07208 IB6 Flex72 64 255 £ 0.01 22,26 210
3. MiSylvia and Mi McRae formations 12039 29 5320+605 7 154 £ 007 22 8524
4. Maderkoski Formation -1.7 1 253 £ 005 1z 12
5, Brockmen Iron Formation H6£17 51 24T 2007 22 24
f.  Asheshewwels and Kocgas subgroups 2064 4 2.43 £ 003 12 24
7. labira Group L9xld @ S Ao I ] 2a2s0412 R 1
8. Seidorecha Formation S2TeDE 3 2423 20007 12 12
gy R il il —
1 Bericile Schist Formation, Kuusamao 1+l 2 225 2 005 12 12
11. Sompujiry Fornation 7312 3 225 £ 4 128 12
12, Misi dolomie 126204 5 223 007 12 12
13, Pretoria Group 0E=06 3 232+34 03 2.22+002 22 28
14, Hotarel Formotion -lg=2.1 3 222 0002 22 28
15, Lower Viistola Formation o=07 3 20103 = 0l 12 12
16, Piracicaba Group 2182355 15 210 = 004 el 14,1
17. Jouttiaapa Formation fdz16 10 209 £ 007 12 12
18, Lomagunmdi Group 4227 79 230e03 2 207 =16 2 21
19, Francevi|lian Serigs 41+16 4 3T7=7T7 40 207 =005 7 4
M, Upper Pelonen Formation 2014 2 2062 =002 12 12
T BCICOCT A0y THaslapORd Erouns N B B S SR W R 5]
2% Earaheedy Group 0712 B 23165 22 198 £ 003 2 20
23, Bvecolennian group nE+1.1 52 192 = 003 12 12
24. Cosonadion Supergroup 0616 33 205x60 19 18ls002 22,27 27 Karhu & Holland
28, Grear Slave Supergroup HE£11 6 2T3£8T 4 150 & 003 22 3
26, Amizk Group -ZR4 28 40 189 + (.01 2z 21 1 996
27, Koolpin Formation -30E + 0.3 2 1.885 D02 22 16, 18
28 Caryihyilan Slate -186+ 1.5 3 L.88 £ 0002 2 ]
2%, Epartan Group 20806 3 186 + (02 12 15
30, Upper Wyloo Group 02x1.2 32 251239 13 1885 = M2 22,27 %
31 Whitewater Group 35250 5 175 =1l 22 13
32 Urguhart Shale 242+201 0 33 L6533 =T 22 t7, 18
33, McAnhur Group -L1=08 120 -207+28 44 1640 = 0007 22,27 17, 18
34. Paradise Creek Formation SESx03 4 Lo = Ty 22 17, 18
35, Changcheng grosp LA a2+ 22 )
MNote: Isotope data represcil average B values +£1 standard deviation, PDB-Peedee belemnite smandard,
*Numbers refer to Figure 1 and to the exi, v

tReferences: 1-Babinski ed al., 1995, 2-Barton etal., 1994, 3-Bowring et al., 1984, 4-Bros et al., 1992, 5-Chandler and Parrish,
1989, 6-Corfu and Andrews, 1986, 7-Cauthier-Lafaye and Weber, 1989, 8-Hassler, 1993, 9-Izhn and Cavellier, 1994, 10-Jaha
and Simonscn, 1995, T1-Jahn et al., 199940, 12-Karhu, 1993, 13-Krogh et al., 1984, 14-Machado e al., 1992, 15-Machado e al,,
1993, 16-Meedham et al., 1988, 17-Page eval., 1994, 18-Fage, 1988, 19-Pidgeon and Horwitz, 1991, 20-Russell et al., 1994, 2]-
Stern et al., 1993, 22-Sirauss ed al., 1992, 23-Treloar, 19688, 24-Trendall et al., 1990, 25-Veirer et al,, 1990, 26-Veizer et al.,
19020, XT-Vewer et al,, 1992k, 28-Walraven el ol., 1990, 2%-Welin, 1957,

§Two new analyses (680 = 7.2, 6.11%) from the same location have been included,




Figure 1. Variation in iso-
topic composition of car-
bon in sedimentary car-
bonates and organic
matter during Paleopro-
terozoic time. Sources of
isotopic and age data are
given in Table 1. Mean
0a1*C values of carbonates
from Fennoscandian
Shield from Karhu (1993)
are indicated by open cir-
cles; data for all other car-
bonate units listed in
Table 1 are indicated by
closed circles. Vertical
bars represent =1 stan-
dard deviation of #13C val-
ues, and horizontal bars
indicate uncertainty in
age of each stratigraphic
unit. Arrowsa combine
dated formations that are
either preceded or fol-
lowed by major 673C shift.
BIF denotes field for iron
and manganese forma-
tions. Note that uncertain-
ties given for ages do not
necessarily cover uncer-
tainties in entire depaosi-
tional periods of sample
groups. PDB—Peedee
belemnite.
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Fig. 10, Schematc representation ol Paleoproterozoice secular carbon isotope vanatons alter Karhu and Holland (1996) with
additional information from Bekker et al. (2001a) shown by dashed line. Black triangles and question marks between them represent
three Paleoproterozoic glacial events in North America and their age uncertainties. Studied units are arranged along the horizontal axis
according to their geochronologic, lithostratigraphic, and chemostratigraphic age constraints (see text lor discussion).

Bekker et al. 2003
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Fig. 4. Plot of 6'°Cearp values in %o VPDB vs. age (in Ma) for Paleoproterozoic sedimentary
carbonates (after Bekker and Holland, 2012) showing data age range for Ruwenzori
carbonates. Relevant redox indicators for the oxidation state of the atmosphere-ocean
system and four blue vertical lines marking Paleoproterozoic glacial events are also
shown (modified from Bekker and Holland, 2012). The dashed secular carbon isotope
curve between 2.5 and 2.22 Ga emphasizes the uncertainty in this part of the curve, and
the dashed bar for marine sulfate evaporites after c. 2.07 06 Ga indicates that sulfate
evaporites again became scarce in the Paleoproterozoic and Mesoproterozoic records

after that time.
Master , Bekker & Karhu, 2013, Chemical Geology
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3. How the Magondi Belt lost its
length
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Table 1: Carbon and oxygen isotope geochemistry of marbles from the Mvuvye and Sinda

Mvuvye Gp  8°C %V-PDB  &'°0 %.V-PDB

V-2 0.30 - 8.80
MV-3 -0.28 -10.533
MV-5 0.47 - 9.27
Sinda Gp

CD-1 -1.30 -12.50
CD-3 -1.30 -12.70

CD-4 1.21 -12.31




Rifting on the southern margin of the Congo Craton, c. 765-730 Ma
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Figure 1. Tectanbe provinces of central and southern Afrlca. Abbrevi : B8 = Bangweldi
block: CC—Congo craton; CFB—Cape fold belt; CK—Choma-Kaloms block; DB—Damars
belr; KB— Kibaran beit: Kve—Kanpyaal craton; LA—Luafillan Are; LIB —Limpope beir; Mal —
Magondl beli: MB—Mozamblque belt; Nab—MNatal belt; NB—Namagqua beli: Ri—Reohoboth
Inlier; TC—=Tanzonla crafon; UB=Ubcndian belt; UsE—Usogaran belt; Z8=Zambezl belt;
ZC—Zimbabwe craton

De Waele et al., 2003, Geology

Johnson et al. (2007). Journal of
Geology, 115, 355-374.



Zambezi Belt- a suture zone during Gondwana amalgamation
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Figure 5. Cartoon showing the tectonic evolution and assembly history of the southern African cratons at a
570 Ma and b) 530 Ma. Abbreviations as previous excepl: Az—Azania; EH-Ellsworth-Haag; Fl-Falklanc
Islands; G—Grunehogna; LB—Lurio Belt; L-V-Lurnio-Vijayan Peninsula; M-C SZ-Mwembeshi-Chimalirc
Shear Zone; SF-Sao Fransisco; SIB—Southern Irumide Belt; WCB—West Congo Belt.

Johnson et al., 2007.



Conclusions

e Carbon isotope analyses of marbles from the
Petauke and Nyimba districts of Eastern Zambia
(Sinda, Lusandwa and Mvuvye Groups) do not
show the enrichments in 613C which are
characteristic of the Magondi Supergroup
carbonate rocks.

* The Magondi Belt did not extend further north
than the Zambeazi valley escarpment- it is
separated from Eastern Zambia (“Southern
lrumide Belt”) by a Neoproterozoic (“Pan-African”
suture
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