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Geological Sitting

The Touareg shield results of the amalgamation, during

the Pan-African orogenesis (900–550 Ma) , of a succession

of juvenile Pan-African domains alternating with Archaean

and/or Eburnean terrains, more or less reactivated.

This structure was formed when the whole shield was caught

between two large converging continents, the West African

Craton and the Saharan metacraton.

This event corresponds to the amalgamation of Central

Gondwana by collision of micro-continents and accretion of

island arcs.

. Tirek is composed of a basement considered Paleoproterozoic to

Neoproterozoic, composed of migmatitic gneiss, sillimanite bearing

quartzites, metapelites and marbles. Remote sensing study using Landsat

7 ETM+ and fieldtrip works allowed to produce a geological map (1:200

000) of the study area.

The deformation is ductile with large scale drag folds

and the metamorphism reaches the amphibolites

facies to middle pressure granulites facies. Reactional

textures , conventional and automatic (construction of

pseudosection with Thermocalc (Powell and Holland,

1998) thermobarometry suggest a clockwise P–T path

characterized by prograde evolution at low pressures

(550–750°C at 5–6 kbar),. This was followed by

cooling and decompression (500°C at 3-4 kbar).
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Lithology, deformation
and P-T path 

(A) and (B) Migmatitic 

orthogneiss. 

(C)  C /S  in migmatitic 

orthogneiss

The central part of Tirek terrane  is made up  by 

various sub-meridian compartments  separated by 

mylonitic shear-zone. From West to East:

- The East ouzzalian mega shear zone. It takes  

various lithologies of both two terranes;

- a compartment of approximately 2 km broad, 

made of  basic and ultrabasic rocks. They are 

intrusive in orthogneiss and the paraderived 

formations of the central compartment, or in  

lenses forms in the later plutonic formations 

(granites, diorites and granodiorites). 

- a central migmatitic orthogneiss compartment 

surmonted by very deformed quarzites, often 

aluminous, and metapelites; in this unit, we 

observe and laccoliths of sub-alkaline orthogneiss 

(aphyric layered rhyolites, porphyries and 

hypovolcanic A-type granites sheets).

- the eastern compartment is occupied by a large 

low deformed dioritic and granodioritic batholite.

All these compartments is recut by small no 

deformed granitoid.

(A) Quartzites

(B) Staurolite 

bearing-schists. 

(C) Close up of  B 

showing large 

garnet and 

sillimanite 

(A) Poecilitic garnet with staurolite, ilmenite and tourmaline

inclusions underlined S1 schistosity. Garnet is surrounded by

biotite_sillimanite-quartz association underlined S2 schistosity.

Note cordierite + spinel between S2 phases. (B) Quartz,

sillimanite and biotite take place of resorbed garnet (C) Biotite-

sillimanite-magnétite-rutile in matrice.

(A)Spinel bearing-

pyroxenite lens within 

migmatitic orthogneiss

(B) Intrusive gabbros 

within migmatitic 

orthogneiss and 

metasediments

(C) Doleritic dykes

Staurolite bearing-schists P-T path.

(A) F1 foliation pole planes.
(B) L1 elongated lineation.

Stereographic projection  of  
Pan-African deformation on 
migmatitic orthogneiss and 

staurolite bearing-schists
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An orthogneiss migmatitic, Bam 213 which 

gives a concordant age to 1965 ± 18 My, 

interpreted as being that of  the oldest unit.

The sample Bam 226A presents a whole series 
of  ages indicating its sedimentary origin and a 
variety of  sources. The concordant ages vary 

from 2052 ± 14 My to 2710 ± 13 My. The ages 
around 2050 and 2175 My are most frequent. 
These ages are known in Western Hoggar and 
even for some in central Hoggar. For example, 
the ages around 1950,2050,2500 and 2700 My 

are common in In Ouzzal terrane.

An alkaline orthogneiss in sills in the 
métapélites (sample has 343) gives an age to 

1810 ± 38 My. This age is similar to datings of  
the same type of  material in other Western 

areas of  the Tuareg Shield, having given 1755 
My and 1837 My respectively in Adrar of  Iforas 

and the terrane of  Tassendjanet (Caby and 
Andreaopoulos-Renaud, 1983).

This migmatitic granodiorite outcut orthogneiss and 
metapelites. On 24 analyzes, one analysis 

corresponding to an inherited zircon, gives an age of  
1800 ± 25 My (age of  alkaline pink orthogneisses), 
20 analyzes make a concordia at 663 ± 4 My with a 

high  intercept at 1987 ± 26 My (age of  
orthogneisses). Some zircons rim give ages between 
645 and 627 My. We interpreted the age of  663 My 
as being that of  the protolithe and the ages between 

645 and 627 My those of  the metamorphism, the 
migmatisation and the East-Ouzzalian Schear zone.

For the first time, the terrane of Tirek is the subject of a multi-field study leading to a

geological map to the 1/200.000. Various lithologies are described in details. The garnet-

bearing paraderived formations allowed the reconstitution of clockwise P-T path thanks

to classical and automatic thermobarometry. This metamorphism corresponds in the

passing of amphibolitic conditions (500 and 600°C) to low granulite facies (700 - 750°C

and 4 to 6 kbar). This is followed by a light decrease in pressure, 680-700°C and 3-4

kbar, then a return towards the low temperatures (450-550°C), accompanied by a

rehydration.

U-Pb datings on monozircon by method ICP-MS, put in connections with petrographic

and thermobarometric study, make it possible to reconstitute the history of the area.

Thus, on a substratum orthogneissic dated at 1965 My settle paraderived formations, in

context of rifting according to Caby (2003), marked by the alkaline orthogneisses dated

at 1810 My. The area remained stable, until the Panafrican during which granites were

set up at approximately 665 My, which within the Tuareg shield corresponds to a

convergence period and syn-subduction or slowly post-collisional granitic intrusions. In

this last case, the granites which are set up are the product of fusion of the lower crust

(Liégeois and al., 1998). It is probably the case of the protolith of migmatitic

granodiorite dated here. In this same migmatitic granodiorite, concordant zircons giving

ages between 645 and 627 My correspond probably to metamorphism and

migmatisation observed in this area. These ages are in adequacy with age of gabbroic

pluton of Tirek (647 My, Marignac and Al, 1996).
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