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Abstract : The Bayanhongor area is about 500 km west of Ulaanbaatar, and is geotectonically
divided into the Baidrag, Burdgol, Bayanhongor, Zag, and Hangai Zones from south to north. K—
Ar age determination was made on white micas from two samples of pelitic schists which were
collected at the northern extremity of the Bayanhongor Zone. The white micas gave K-Ar ages of
453.9+9.1 Ma and 447.4+9.0 Ma, indicative of the age of metamorphism.

1. Introduction

Mongolia belongs to the Middle Asian-Mongolian
Mobile Belt, which is situated between the Siberian
Platform and the Sino-Korean Block. The belt is
composed of rocks with Precambrian micro-
continent affinity and Proterozoic to Phanerozoic
rocks.

The authors carried out a geological survey of the
Bayanhongor area in 1996 as part of Institute of Ge-
ology and Mineral Resources Project of JICA (Japan
International Cooperation Agency). The study area
is situated in the western part of the Mongolian
Steppes, and is about 500 km west of Ulaanbaatar
(Fig. 1).

Two samples of pelitic schists were collected at
the northern extremity of the Bayanhongor Zone for
K-Ar age determination (Fig. 2). This report details
the K-Ar ages obtained from white micas in the
pelitic schist samples from the Bayanhongor Zone,
and briefly describes the geology around the sample
localities.

2. Geologic setting

Tomurtogoo (1997) divided Mongolia into the
Northern and Southern superblocks, which are sepa-
rated by the Mid—Mongolian Tectonic Line (Fig. 1).
The Northern superblock corresponds to both the
Northern and Middle Megablocks of Tomurtogoo
(1996). The Bayanhongor area forms part of the
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Northern superblock.

The geology of Bayanhongor and the surrounding
area is represented on geologic sheet maps at a scale
of 1:500,000 (Barsbold and Dorjnamjaa, 1993 ; Bor-
zakovskii, 1990), and 1:200,000 (Bayarsaikhan, 1990 ;
Dzabotkin, 1988 ; Tumurchudur, 1990).

According to Teraoka et al (1996), the Bayanhon-
gor area is geotectonically divided into the Baidrag,
Burdgol, Bayankhongor (Bayanhongor), Dzag (Zag),
and Khangay (Hangai) Zones from south to north.
The Baidrag Zone is occupied mainly by Archean to
Early Proterozoic metamorphic rocks including
gneiss, amphibolite, and charnockite. In the Burdgol
Zone there is a widely distributed pelitic schist asso-
ciated with a psammitic schist. The Bayanhongor
Zone is characterized by ophiolitic and metamorphic
rocks. The Zag Zone is occupied by pelitic and psam-
mitic schists. The Hangai Zone is underlain by a non-
metamorphosed sedimentary sequence called the
Hangai Group, which is divided into the Erdenetsogt,
Tsetserleg, Zhargalant, and Baidrag Formations in
ascending order (Ufland and Filippova, 1967). Re-
cently, Kurimoto et al. (1997) discovered Late
Devonian (Famennian) conodonts from red cherts in
the Erdenetsogt Formation.

3. Geology of the Bayanhongor Zone

The Bayanhongor Zone is occupied mainly by an
ophiolite in the middle part and metamorphic rocks
in the northern and southern parts. The ophiolite
structurally overlies the metamorphic rocks, and is
composed of serpentine melange, cumulate gabbro
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Fig. 1 Map showing the study area.
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Fig. 2 Map showing the localities of the samples dated.
Locs. 1 and 2 correspond to those of Table 1. The map is based on 1:500,000-scale topographic map of Sheet L-
47-B published by the National Geodesic and Topographic Organization of Mongolia.
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complex, sheeted dikes, pillow breccia, and pillow
lava in ascending order. The pillow lava intercalates
carbonate rocks and includes a basalt breccia.
Ryazantsev  (1994) reported Cambrian fossils
(sponges) from the carbonate rocks. In contrast, the
metamorphic rocks of the zone consist of pelitic and
mafic schists with crystalline limestone and psam-
mitic schist.

The study area (Area 1, 2 and 3) is occupied by the
metamorphic rocks of the Bayanhongor Zone (Fig. 2).
The rocks are lithologically divided into Units A and
B. The lithology of the units is shown in Figs. 3 to 5.

The total thickness is more than 2,000 m (Fig. 6).

Unit A consists mainly of pelitic schists with a
small amount of mafic schist and crystalline lime-
stone. The pelitic schist is black to grayish black in
color, and sometimes includes quartz segregation
veins. The mafic schist and crystalline limestone are
contained in the pelitic schists as blocks which are
several meters in diameter.

Unit B consists mainly of mafic schists and crys-
talline limestone associated with pelitic and psam-
mitic schists. The original rocks of the mafic schists
were basalt lava and volcaniclastic rocks. The crys-
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Fig. 4 Route map of Unit B in Area 2, showing the locality of the dated sample.
Mapped area is shown in Fig. 2. Legend is the same as in Fig. 3.
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Fig.5 Route map of Units A and B in Area 3.
Mapped area is shown in Fig. 2. Legend is the same as in
Fig. 3.
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Fig. 6 Schematic section showing the geological se-
quence based on the route map of Fig. 5. Legend is the
same as in Fig. 3.

talline limestone still preserves a well-bedded struc-
ture. The pelitic schists often includes blocks of
chert and mafic schist, and represents a chaotic fab-
ric.

4. K-Ar age

Two samples of the pelitic schists were collected
for K-Ar dating from the Bayanhongor Zone, and
their localities are shown in Fig. 2. The pelitic schist
sample from Loc. 1 (46°45.93" N, 99°26.98" E) shows a
foliated structure, and contains quartz, albite, white
mica, chlorite, and epidote as metamorphic minerals.
Quartz-rich layers and white mica-chlorite-rich lay-
ers are interbedded with thicknesses of 1 to 2 mm.
The sample from Loc. 2 (46°19.88" N, 100° 14.50" E) is
also a pelitic schist, which has the same characteris-
tics as the sample collected from Loc. 1. The sample
from Loc. 1 was dated at 453.9%9.1 Ma, and that
from Loc. 2 at 447.4+9.0 Ma (Table 1).

In this report, the authors regard the dates ob-
tained for the samples to represent the metamorphic
rocks of the Bayanhongor Zone. As shown in Fig. 2,
the routes mapped are situated at the northern ex-
tremity of the Bayanhongor Zone. Teraoka et al.
(1996) reported K-Ar ages of 395+20 Ma and 440+22
Ma for pelitic schists in the Zag Zone (Fig. 2), with
one of these being very close to the K-Ar ages ob-
tained in this study. As the Southern Belt of the Zag
Zone is occupied mostly by pelitic schists (Teraoka
et al., 1996), it is possible that the metamorphic rocks
from the sample localities may belong to the Zag
Zone. However, the authors consider the rocks dated
belong to the Bayanhongor Zone because they are
accompanied by the mafic schists and crystalline
limestone, which are characteristic of the Bayanhon-
gor Zone. However, the boundary and relationship
between the Bayanhongor and Zag Zones must be in-
vestigated in detail.

5. Conclusion

K-Ar ages of 453.94+9.1 Ma and 447.4+9.0 Ma were
determined from white micas in two samples of
pelitic schists from the Bayanhongor Zone, west
Mongolia, indicating that regional metamorphism
took place during the Ordovician.
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