
G
o

P
J
a

b

c

d

e

f

g

h

A
R
R
A
A

K
M
L
G
M
G

1

p

3

0
h

Precambrian Research 233 (2013) 259– 281

Contents lists available at SciVerse ScienceDirect

Precambrian  Research

jou rn al h om epa ge: www.elsev ier .com/ locate /precamres

eology  of  the  Monapo  Klippe,  NE  Mozambique  and  its  significance  for  assembly
f  central  Gondwana

.H.  Maceya, J.A.  Millerb,∗,  C.D.  Rowec,1,  G.H.  Granthamd,  P.  Siegfriede, R.A.  Armstrongf,
. Kempg, J.  Bacalauh

Western Cape Unit, Council for Geoscience, PO Box 572, Bellville 7530, South Africa
Department of Earth Sciences, Stellenbosch University, Private Bag X1, Matieland 7602, South Africa
Department of Geological Sciences, University of Cape Town, Private Bag X3, Rondebosch 7701, South Africa
Central Regions Unit, Council for Geoscience, Private Bag X112, Pretoria 0001, South Africa
GeoAfrica Prospecting Services cc, PO Box 24218, Windhoek, Namibia
Research School of Earth Sciences, Australian National University, Canberra, Australia
Department of Geography and Environmental Studies, Stellenbosch University, Private Bag X1, Matieland 7602, South Africa
National Directorate for Geology, Nampula Regional Office, Mozambique

a  r  t  i  c  l e  i n  f  o

rticle history:
eceived 2 June 2012
eceived in revised form 5 February 2013
ccepted 19 March 2013
vailable online xxx

eywords:
onapo Klippe

ithostratigraphy
eochronology
ozambique
ondwana assembly

a  b  s  t  r  a  c  t

The  Monapo  Klippe  in north-east  Mozambique  is  an  ovoid-shaped  outcrop  measuring  approximately
35  × 40  km and  is clearly  visible  on satellite  and  geophysical  images.  Based  on recent  field  mapping,  geo-
chemical  studies  and new  geochronological  data,  we  present  a revision  of  the  lithostratigraphy  of  the
klippe  and offer  a model  for its  origin  and  emplacement  in  the  framework  of  regional  tectonics.  There  are
three  main  groups  of  rocks  within  the klippe:  (1)  the Metachéria  Metamorphic  Complex;  (2)  the  Mazera-
pane  Intrusive  Suite;  and  (3)  the  Ramiane  Intrusive  Suite.  The  Metachéria  Metamorphic  Complex  consists
of  a mélange  of  granulite  gneiss,  including  mafic,  felsic,  pelitic  and  carbonate  rocks,  characterised  by a
strong  penetrative  shear  fabric.  The  largely  undeformed  Mazerapane  and  Ramiane  Suites  have  intruded
into  the  Metachéria  Metamorphic  Complex.  The  Mazerapane  Suite  consists  of  foid-bearing  ultramafic
and  mafic  gneisses  and  intrudes  into  the western  half  of the  complex,  whereas  the  Ramiane  Suite is dom-
inated  by  alkaline  granitic  rocks,  contains  no  foid-bearing  units  and  intrudes  into  the eastern  half  of  the
complex.  In  addition  to these  three  main  units,  there  are  a number  of  minor  but  structurally  important
units,  the  main  ones  of  which  include  amphibolite-facies  tonalitic  gneisses  and  the Evate  calcite  carbon-
atite.  Underlying  all of these  units  is  a narrow,  high  strain  mylonite  zone.  Undeformed  pegmatite  bodies
and dykes  cross-cut  all rock  types  of the  Monapo  Klippe  including  the  marginal  mylonite.  Near  identical
dates  for the  intrusion  of the  Ramiane  Suite  at 637  ±  5 Ma  and  metamorphism  of  the Metachéria  Complex
at  634 ±  8 Ma indicates  a major  episode  of  granulite-facies  metamorphism  and  crust  generation  at  this
time.  The  ∼635  Ma age  for  the granulite-facies  metamorphism  is comparable  to  granulite-facies  events

identified  in  other  parts  of  the  East  African  Orogen  in  Tanzania,  Madagascar  and  other  parts  of north-
ern  Mozambique  to the  north  of  the  Lúrio  Belt.  The  absence  of  granulite-facies  rocks  in  the  underlying
Nampula  Block  is consistent  with  structural  arguments  that  the Monapo  Klippe  is  the  remnant  of  an
allochthonous  thrust  sheet.  In this  context,  the  Monapo  Complex  is  very  similar  to  other  granulite-facies
“klippe”  in  East Africa,  Antarctica  and  Sri  Lanka,  lending  support  to the idea  of a  Pan-African  mega-nappe
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formerly  existing  across  g

. Introduction
The diverse terranes amalgamated during the Meso to Neo-
roterozoic to form present day northern Mozambique preserve
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a record of the kinematics of Gondwana construction as well as an
opportunity to observe deeper crustal levels of a large orogenic belt.
The crust in northern Mozambique is cut into two  similar but dif-
ferent tectonic blocks by the ENE-trending, NW-dipping Lúrio Belt.
This belt is made up of highly strained Neoproterozoic mafic gran-
ulites of the Ocua Complex and is thought to mark a major crustal

boundary (Fig. 1; Viola et al., 2008; Bingen et al., 2009; Macey
et al., 2010). To the south of the Lúrio Belt, the Nampula Block (the
Nampula Complex of Jacobs et al., 2008) forms a large contiguous
crustal block which consists of 1150–1070 Ma  orthogneisses and

dx.doi.org/10.1016/j.precamres.2013.03.012
http://www.sciencedirect.com/science/journal/03019268
http://www.elsevier.com/locate/precamres
mailto:jmiller@sun.ac.za
dx.doi.org/10.1016/j.precamres.2013.03.012

