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GARNET mineral group

Groupe des grenats alumineux , : e A7 ©J. Scovil
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The deposits of tsavorite
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THE NEOPROTEROZOIC METAMORPHIC
MOZAMBIQUE BELT (NMMB)
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HE NEOPROTEROZOIC METAMORPHIC
MOZAMBIQUE BELT (NMMB)

The assemblage of the eastern Gondwana (Meert, 2003)

1820 - 750 Ma|
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SLAMIN = Somalie + Seychelles + Madagascar + Inde + Sri Lanka + Antarctique de I'Est
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Modified from Simonet (2000) et . 320
Bauernhofer et al. (2008)
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TYPES OF MINERALISATION

Nodules

© V. Pardieu

All the deposits excepted
Ruangwa (Tanzania)
Jambil (Pakistan)

[© V. Pardieu



TYPES OF MINERALISATION

Quartz veins

Lemshuku, Namalulu, Merelani
and Ruangwa (Tanzania)

Jambil (Pakistan)

CSG = calc-silicates with graphite;
Py = pyrite; Qtz = quartz;
Ts = tsavorite; Tz = tanzanite

© J. Feneyrol

© J. Feneyrol




TYPES OF MINERALISATION

Pebbles of tsavorite in placers

Lemshuku, Tunduru and Umba (Tanzania)

,
fecy,

"“lo‘.a,"“au,

by, Voo o ay
ey

oy Production of

e, o,

Yitgy, ¢ mv7 ey i

r, 3 my BB St

S ol ¥

ey Orgy (o6
. iy

% el 1 Ry )

N Cvay iy ey,

Prne S

O, 2




2. The deposits of
Lemshuku and Namalulu
tANZANIA
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0 THE LITHOSTRATIGRAPHIC COLUMN

Gneiss graphiteux
métasomatisé

Gneiss aalmandin
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Feneyrol et al. (2010)
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The gneisses
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The calc-silicates

CSG = graphitic calc-silicate
CSGB = breccia of CSG



The nodules N,
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The nodules N;, (Davis mine)




The nodules N, (Davis mine)
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Diopside =» Tsavorite
CaMgSi,0g & Ca; Aly(SiO,);

Tsavorite/Scapolite =
Zoisite
Cas Aly(SiO,); /Ca,AlSig0,,CO; D

Ca,Aly(SiO,);(OH)
H N ' A 500um 200um
Ap = apatite; Di = diopside;
Kin = kaolinite; Qtz = quartz;

Scp = scapolite; Ts = tsavorite;

Ttn = titanite; Zo = zoisite
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The nodules N, (Nadan mine)




The nodules N, (Nadan mine)
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THE FORMATION OF NODULES
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THE FORMATION OF NODULES
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Nodule N;j Nodule Nj
@ Début du métamorphisme prograde
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THE FORMATION OF NODULES

L Y54
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Nodule N; Nodule Ny
@ Fin du métamorphisme prograde
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THE FORMATION OF NODULES

Nodule N; Nodule Ny
(4) Métamorphisme rétrograde
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Markers of evaporites
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Age of the protoliths
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Age of metamorphism

JF120 - Mnz3

Age moyen:639+31 Ma
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10-1-1C_197-2056 26 Apr 2011
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JF136a- Mnz1

BEC 15kV
10-1-1C_197-205

t=634+22 Ma
For comparison: 650 < t < 620 Ma (Tanzania)
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Age of the mineralization

03163 ) Collaboration
@ Tsavorite With the
05155 Libre
de Bruxelles
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- 585 + 28 Ma (fission tracks on tanzanite; Naeser & Saul, 1974) @



Age of cooling
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1296 analyses on 95 crystals from 23 deposits

0,08-0,38 weigth % H,0 (OH)
Goldmanite Ca3V,(SiO,); S
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A Tanzanie
. Kenya
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6. Metallogenetic model




Environnement of sediment deposition

- detritic imput (silicoclastics)

- marine imput (carbonates and Ca-rich sediments, organic matter)

> continentalimput{evaporites) > ZONES OF INTENSE EVAPORATION

CALLED « MARINE SABKHA »
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Warren (2006)
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THE DIFFERENT TYPES OF DEPOSITS
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What to remember...

Tsavorite = V-Mn-Cr-bearing green garnet grossular
Typical gem from the
Neoproterozoic Metamorphic Mozambique Belt

(Tanzania, Kenya, Madagascar, Pakistan, East Antarctica)

Unique host-rock= graphitic gneiss and calc-silicates
associated meta-evaporites

Three types of mineralization = nodules, quartz veins, placers
Two types of control = lithological and structural

Two distincts episodes for tsavorite formation
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Gemmological applications

What to remember:

New definitions for tsavorite,
based on the trace elements contents
(V-Mn-Cr chemical typology)

Presence of OH in the tsavorite structure

Better knowledge on the coloration of tsavorites
(V3+, cr3+’ Mn2+, Fe2+_Ti4+)

A proposal for the identification of the geographic origin of
tsavorites from their contents in V, Cr, Mn and their 6120

A proposal for the identification of the
type of deposit from their 6120







