Neoproterozoic evolution of the Central African
Fold Belt (CAFB) from Cameroon to Central
Afncan Republic and Chad, and correlations with
NE Brazil



Pan-African event (Kennedy, 1964) or
mobile belts surrounding older
cratons or shields are essentially
resulting from closure of several
major NP oceans (Black, 1966, 1967,
1978; Kusky et al., 2005; Kroner and
Stern, 2005; Pankhurst et al., 2008)

Antarctica

Ga: Gariep, Ng: Namaqua, Na: Natal, Lp: Limpopo, Mb: Mozambique, Us: Usagaran, Ub: Ubendian, Bb: Bengweulu, Ir: Irumide, Da: Damara, Ka: Kaoko, WC:West Congo



Pan-African formations Central Africa region belong to a fold belt
known as Central African Fold Belt (CAFB, Toteu et al., 2001, 2004);
Centrafrica Belt (Penaye et al., 1993); Panafrican North-Equatorial Fold
Belt (Nzenti et al., 1988), Oubanguides Belt (Poidevin, 1983), or Central
African Orogenic Belt (CAOB)

This fold belt north of the Congo Craton was recognized in the 1960s by
the widespread occurrence of ca. 500-60o0 Ma Rb-Sr whole rock and

mineral ages (Lasserre, 1964, 1967; Lasserre et Soba, 1976 )
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Geological sketch map of Cameroon showing major
lithotectonic units. Modified from Toteu et al. (2001)

The geological history of Cameroon consists
of an ammalgation of Precambrian terranes
that show a long and complex crustal
evolution beginning in the early Archaean
and extending to the late NP.

Four main lithotectonic units can be
distinguished:

-3- Pan-African CAFB

-4- Tertiary to Actual volcanism of CL



Three main stages of crustal evolution (U-Pb
and Sm-Nd): (a) formation of greenstone belt at
, (b) a major phase with emplacement of
charnockite and TTG b/w and (c¢) a
final stage corresponding to melting of
: : greenstone belt and TTG at deeper levels to
‘ w s form K-rich granitoids between Ga
i - tem Unit = (Nédélec et al. 1990; Toteu et al. 1994; Tchameni
et al. 2000, 2010; Shang et al. 2004)
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(Lasserre and Soba, 1967; Maurizotet al., 1986; Ledru et al. 1994;
Toteu et al. 1994; Feybesse et al., 1998; Penaye et al., 2004; Lerouge et
al., 2006; Precasem, 2018).

Geological map of The Archaean Ntem Complex showing major (Loose and Schenk;, 2018; Bouyo HOUketChang etal; 2'019) 6

lithotectonic units. Modified from Tchameni et al. (2010).



Banded gneiss




Petrology and GTB results from the eclogite of the Nyong Group (Bouyo Houketchang et al., 2019)
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Sketch geological map of Cameroon showing the distribution of various primary and secondary ages. Modified from Toteu et al. (2001).



CAFB in Cameroon is divided into three domains

1- NP Yaoundé Domain

..:::::f:. ) (Nzenti et al., 1988; Penaye et
SR al., 1993; Toteu et al., 1994, 2006; Mvondo et al.,
"""" ]l 2003, 2007; Stendal et al., 2006; Owona et al.,

2011; Li et al., 2017)
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Geological sketch map of Cameroon showing the main
domains of the CAFB. Modified from Toteu et al. (2001).
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CAFB in Cameroon is divided into three domains

2- Adamawa-Yadé Domain

Shellnutt et al.,
2020; Djerossem et al., 2021; Blades et al 2021

It is underlain by A-PP basement and
characterized by late Pan-African shear zones
and abundant Pan-African granitoids

(Bouyo Houketchang et al., 2009, 2013)
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Geological sketch map of Cameroon showing the main
domains of the CAFB. Modified from Toteu et al. (2001).



CAFB in Cameroon is divided into three domains

3- Western Cameroonian Domain

Poli Group

........ Il Leré Group,

(Toteu et al., 2004; Penaye et al.
_ 2006; Van Schmus et al.,, 2008; Bouyo
P Houketchang et al., 2015, 2016)

The region displays contributions of PP crust
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Geological sketch map of Cameroon showing the main
domains of the CAFB. Modified from Toteu et al. (2001).
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Geochronology results (metamorphic event) from YD of the Pan-African CAFB

CAFB-YD, Owona et al., 2011

B im0 @ (©) :

data point error elipses are 20

Geo-3 \ b
gt-bt-micaschist _. Mr% 5 Mnz

e gl ot 8°

CAFB-YD,Toteu et al., J
proceeding on line GR ; 5 615+ 50 Ma

n=T7, Intercapts at

© 617 £ 16 Ma & 2077 + 19 Ma ' Y 597+ 53 Ma T
T MSWD =17 Ow200 40

PbO Hkong Ei
¥ = 00258 fotsh Qw203 nkong Bingueia - G.@z?;':

= ] = 01251
pod il Lindr) E03 4= 13 Ma

&3 Mnz in matri 591 +- 17 Ma
Maddmen 20 Mz in el 31 Mrz inmalnx

¥ = 0,0884% ¥ = DAZETH
613 +- 33 Ma N 593 +- 27 Ma
7 MRz in garnst N BMnz in gamet

n=2, concordant analyses
concondia age 625 + 11 Ma (2a) —

2 4 6 8

Ow200 Atanevoal (i) ThO2* iwi%) ThDz* iwits) ThO 2*

89-73: Gamnet-pyroxene metadiorile 2 4 & 8 W0 2 8 10
- from Ngoa Ekelle quarry (Yaoundé) 68 T8 7 TPoO oo OWT3 0o 2 TPEO Ow248 o
et%) sag v 14 ma Cwte) ooz

CAFB-YD,Penaye et al., 1993 w 22 Ming in mar 4 e e b

-

alteredirecrystalizad 17
1)

620 , .
. : (%) ThO2* (w13 ThO 2 Ow254 ovagou (%) ThO2*
8 10 12 8 10 12 o z 4 & B 10 12

| PO W2 n e | Pb
T=620110Ma (W) ,?Dmlﬁ Hznkoms e .[wmc; .
. 595 +-19 Ma oz 800 +- 11 Ma
23 Mnz S0 Mnz in mairis

1 P | I L
070 034 078 08 08 0% 0% 098 - o1 (h)

207*Pb/225U W Thoz®| _OW263 sweng (% ThO2"|
& 10 12 0 2 4 6 8 10 12




Metamorphic

overgrowths U

poor

MKB-
2cl

Inherited magmatic core

CAFB-AYD, Bouyo
Houketchang et al., 2009

Métapélite (CAM 37-2-04)
Mayo Kout (résultats TIMS)

+CAFB-AYD, Bouyo
Houketchang et al., 2009

1200

2028 +22 Ma

Métamorphisme a 594 Ma
Héritage Eburnéen

0.2 0.2

207Pb/235U

0.1

0.2

0.3

Metapelite (CAM 37-2-04)
from Mayo Kout, Buffle Noir o

0.00011  Sm-Nd results

CAFB-AYD, Bouyo
Houketchang et al., 2009

Age=600.3%53Ma

t t t
035 04s 055

I-l?Smﬂ-HNd

Orthogneiss (MK-C) from o

0401 Mayo Kout (SIMS results) L

CAFB-AYD, Bouyo
Houketchang et al., 2009

4 Intercepts at
604 + 42 & 2030 £ 26 [+27] Ma
MSWD = 3.2

0 .'IE 4 3]
207Pb.|'235'.|

206pp,238y

oot 2200, o
1800, &
030}
7 &
uw 7 *
020} z
1000/ < 4
I { 4 CAFB-AYD,Saha et al., zo19
0.10 }-600.4-
(b)
20 40 6.0 50 100
207pp/235
| Gamet gneiss (NB14-02) - rim )

0.097

=
2
53]

=
3
155

0.091

Concordia age = 582 + 4 Ma
MSWD (of concordance) = 0.87,n = 6

Probability (of concordance) = 0.57

073 075

0.77

079
207pp/235Q

0.81

083




Metapelite (CAM 77-4-04) )
from Mayo Banyo 1050 - -
(SIMS results) o .

rd
QEUF‘/

CAFB-WCD, Bouyo
Houketchang et al., 2009

Multifacets zircon

CAFB-AYD, Bouyo
- Houketchang et al., 2009

v 12 e Metapelite (CAM 77-4-04)
AccV SpotMagn  Det WD Exp ———— 100ym 7 0. from Mayo Banyo
SRR SRR AN SO L2 3R . f (SIMS results)

a

ZUEPhFEB u

1B05-13c2
MB05-13r

ol Mog f " £ | 550 570 590 610 630 650 670
' Aga (Ma)

18



N\

oggar

15°

Damagaram J/
' 1

—

I
|
Nrr TS

Western
Nigeria
1_9.

[ ] cenozoic sediments

[[] sediments of Benue trough
I: West Cameroon Donaim
(including Poli-Mayo Kebbi arc)

|:| Yaoundé-Yangana nappes

-
L

/

/

I

‘ Niger Saharﬁh Metacraton

i
I
I
I
I
I

120°

Lybia

/
/

N
2

/

Chad

Iug L___\‘.._____.;“/_I

f
%
-

5
\“Ouadai

.
A%emé ' massif

Democratic Republic
( of Congo

120°

/
:l Remobilised terrane of west
Nigeria and Central Hoggar

|:] Adamawa-Yadé Domain
ﬁ Bayomen Domain

- Congo craton

Poidevin

(1979), Poidevin and Pin (1986), Pin and Poidevin (1987),
Cornacchia and Gorgi (1986), Rolin (1992, 1995, ), Toteu
et al. (proceeding on line, GR)

Late Ebumean Meoproterozoic

Early Ebumean

Pan-African Ghayas nappes

Fatima limestones

N S R Y
B

Bimbo sandstones

‘Yangana Group
(Schistz, quarzites)

Emplacement of
Polygenic conglomerate Late MP granitoids

Banded Iron Formation

Bogoin-Boall Greenstons-Belt (2.2 Ga)

Migmatites, granitoids
Mbi type granodiorite (2.1 Ga)




Niger

Western \
Nigeria [ Eastern \

10°

Nigeria

/ ' Yao:;dé

[ ] cenozoic sediments

[[] sediments of Benue trough

I:] West Cameroon Donaim
(including Poli-Mayo Kebbi arc)

|:| Yaoundé-Yangana nappes

/
Metacraton
Chad

Y granity anom, aly

Ud
,Bangui
/ Democratic Republic
of Congo

20°
Remobilised terrane of west

/
:l Nigeria and Central Hoggar
|:] Adamawa-Yadé Domain
ﬁ Bayomen Domain
- Congo craton

(2002)

(Abdelsalam et al., 2002; Liégeois et al 2013)
Blades et al

comprises mostly a Phanerozoic cover

al., 2021; Blades et al,, 2021):

Sengor et al,

overlying a Precambrian basement outcropping in five distinct
massifs (Doumnang et al., 2006; Penaye et al., 2006; Isseini et
al., 2012; Shellnutt et al., 2020 Senghor et al., 2020; Djerossem et

Abdelsalam et al.

20



Although Nigeria is a neighboring country to Cameroon,
its geological correlation does not belong to CAFB, but

rather to the Trans-Saharan Belt

(Basement complex, Younger

granites and sedimentary basins)
Wright, 1985; Ananaba & Ajakayie, 1987 Adjibade & Wright,

1989; Caby, 1989; Ferré et al., 1996, 1998; Ferré et Caby, 2007
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The most extensive attempt to correlate Central African units with their counterparts in NE Brazil was
published by Toteu et al., 2001; Van Schmus et al., 2008, Oliviera et al., 2010, 2015 and Caxito et al., 2020
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