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Record of Motion Along the Red River Fault Zone in Provenence
Studies, Northern Vietnam
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Provenance studies and, clast analysis in particular, are a valu- area for basins related to strike-slip faulting. In this paper we
able source of information on timing of uplift and denudation in present first results of clasts analysis from sedimentary basins ad-
source area. These studies may also document motion of a source joining the Red River Fault Zone (RRFZ) in Northern Vietnam.



GeolLines 20
126 }7
2006

Quaternary

Conglomerates, sandstones, mudstones,
claystones (Palaeogene/Neogene)

Sedimentary rocks and vulcanites
(Upper Paleozoic-Mezosoic)

Metashales, marbles, sandstones,
limestones (Lower Palaeozoic)

Day Nui Con Voi gneisses (Tertiary)

Ailao Shan gneisses (Tertiary)
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B Fig.1. A. Location of studied region in SE Asia (rectangular). B. Geological sketch map of NW Vietnam showing location of the

Paleogene/Neogene basins along the RRFZ.

The Red River Fault Zone (RRFZ) is a large strike-slip zone
that separates Indochina and South China microplates. In the
northern Vietnam (Fig. 1), the NW-SE trending RRFZ compris-
es two main faults: Red River Fault and Chay River Fault sepa-
rated by up to about 25 km wide metamorphic Day Nui Con
Voi massif (DNCV). The Red River Fault bounds the DNCV to
the SW whereas Chay River Fault to the NE. Origin and uplift
of this massif, formed by amphibolite facies paragneisses with
minor contributions of mica schists, marbles and amphibolites,
were related to left lateral movement along the RRFZ (Leloup
et al., 2001 and references therein). However, dating of motion

and estimation of amount of shifting along the RRFZ as well as
time of exhumation are subjects of debate.

In the northern Vietnam, gneisses with bodies of amfibolite
and metasedimentary rocks adjoin the RRFZ to the SW. Meta-
sedimentary rocks dominate to the NE of the RRFZ. Close to
the northern part of the RRFZ granitoid massifs are also present.

A few small sedimentary basins occur along the discussed
faults. Their origin was probably connected to the tectonic ac-
tivity of the RRFZ. (Leloup et al., 2001, Wysocka, Swierczew-
ska 2002). The basins are filled with clastic Paleogene/Neogene
strata representing fluvial and lacustrine depositional environ-




ments. The strata are characterised by numerous local facies
changes.

Our studies were focused on two basins associated with the
Chay River Fault and three basins associated with the Red River
fault. The composition of the clast assemblages shows strong
variability both in particular basins and between the basins. In
all studied basins, the local source areas located outside of the
DNCYV are clearly marked. Clasts derived from the DNCV are
recognized only in a few sites. The occurrence of these clasts
in the basins associated with the Chay River fault show distinct
differentiation. The clasts of the DNCV gneisses are observed in

two exposures of deformed conglomerates in the Bao Yen Basin.

The gneiss clasts were not observed in the second basin.

Along the Red River fault, in the Lao Cai Basin, only single
clasts of gneisses were observed. The vast majority of the clasts
are formed of granitoid clasts derived from Ailao Shan massif.
It is not clear if the gneisess are derived from the DNCV. Fur-
ther SE, in the Yen Bai Basin, the clasts of gneisses occur in un-
deformed conglomerates what suggest post-motion age of the
conglomerates. In the Co Tiet Basin, clasts of DNCV gneisses
occur in deformed, probably Miocene, strata. Like as the gneiss
clasts, detrital garnets are common only in some samples of
heavy minerals separated from Paleogen/Neogene sandstones
of studied basins. Composition of these detrital garnets points to
differentiation of metamorphic source area: from amphibolite to
greenschists facies.
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Presented results show that only for small portion of the fill
of the basins, the high metamorphic DNCV was a source area.
Poor dating of the sediments filling basins (palyonological data
only) does not allow to precise stratigraphic position of strata
containing clasts derived from the DNCV. Basing on degree of
deformation of sampled strata it seams that the relationship be-
tween sedimentation of gneisses-bearing strata and deformation
related to RRFZ activity is different for particular basins. Only
in vicinity of Bao Yen and Cot Tiet basins uplift and exhuma-
tion of the DNCV was coeval or pre-dated deformation record-
ed in the sedimentary rocks. For these basins the offset along
the RRFZ up to 200 km cannot be excluded.

References

LELOUP P.H., ARNAUD N., LACASSIN R., KIENAST J-R.,
HARRISON T.M., PHAN TRONG T.T., REPLUMAZ A. and
TAPPONNIER P., 2001. New constraints on the structure,
thermochronology, and timing of the Ailao Shan-red River
shear zone, SE Asian. Journal of Geophysical Researches,
106: 6683-6732.

WYSOCKA A. and SWIERCZEWSKA A., 2003. Alluvial depo-
sits from the strike-slip fault Lo River Basin (Oligocene/Mio-
cene), Red River Fault Zone, north-western Vietnam. Jour-
nal of Asian Earth Sciences, 21: 1097-1112.



