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ABSTRACT

The E-W trending Xigaze forearc basin (South Tibet) formed by northward consumption of the Neotethys oceanic
lithosphere under Eurasia. About 12 km of clastic sediment (the Xigaze Group) were deposited in the forearc basin, mainly by
turbidity currents in five submarine fans. The lower 7 km are preserved in the study area and display three fining-upward
supercycles. The Xigaze Group consists dominantly of volcaniclastic sediment with minor hemipelagic, carbonate-rich inter-
calations. A magmatic arc (Gangdese Belt), positioned on continental crust of the Lhasa Block to the north of the basin, served
as major sediment source. The majority of its detritus is andesitic, but tonalitic material appears in younger deposits of the
western Xigaze Group, pointing to increasing arc uplift in the west. Erosion of a carbonate shelf is indicated by carbonate
clasts in the Xigaze Group. Arc uplift (northern basin flank), as a result of crustal thickening, was low during the Middle
Cretaceous, but accelerated in the Late Cretaceous. The subduction complex was unable to serve as outer basin dam (southern
basin flank), suggesting its small size. Synsedimentary tectonism is recorded in distal parts of the Xigaze Group and may be
related to subduction complex growth, which resulted in evolution from a residual to a composite forearc basin.

INTRODUCTION

The Cretaceous Xigaze Group of southern Tibet
represents the infill of a forearc basin, cropping out
just south of the Transhimalayas (Fig. 1). Superb
outcrop conditions in the Xigaze area provide an
excellent opportunity to study, on a broad scale, this
forearc sequence in front (south) of a continental
magmatic arc (the Gangdese Belt). In this contribu-
tion, we present a summary of sedimentological and
petrographical results, and attempt to highlight the
forearc basin evolution, with a special reference to
basin morphology.

The study was carried out as part of a joint project
of the Geological Insitute of the University of
Tiibingen, Germany, and the Chengdu Institute of
Geology and Mineral Resources of the PR. China.
Other topics of this project concentrated on the pas-
sive margin evolution of the Neotethys (Liu, 1992;
Liu and Einsele, 1994), and on the collisional and

post-collisional structural development of southern
Tibet (Ratschbacher et al., 1992, in press).

The Xigaze forearc basin formed at the south-
ern, active continental (Andean-type) margin of Eura-
sia (e.g., Allégre et al., 1984; Girardeau et al., 1984),
when oceanic lithosphere of the Neotethys was be-
ing subducted northward during the Middle and Late
Cretaceous (Fig. 2). The subduction zone trended E-
W over a distance of about 3000 km. Continental
collision occurred during the Paleogene, forming the
Indus-Yarlung suture zone (IYSZ). Ophiolites of the
IYSZ can be traced from eastern Tibet along the en-
tire Himalayan chain to Ladakh in the west (Fig. 1).
The forearc sequence, represented in Ladakh by the
Indus Group (e.g., Garzanti and Van Haver, 1988),
forms a more or less continuous band north of the
suture, with its eastern termination about 40 km east
of Xigaze (Fig. 1).

Detailed accounts on the sedimentology of the
Xigaze Group are presented in Diirr (1993), Einsele
et al. (1994), and Diirr and Ricken (in preparation).
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Fig. 1 Geological sketch map of the Himalayan mountain chain (modified after Gansser, 1991), showing
the location of the study area (dark rectangle)
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Fig. 2 a: Reconstruction of continents and oceans for the Neotethys realm for Middle Cretaceous time
(simplified after Sengor et al., 1988). b: Schematic plate tectonic profile showing the Middle to Late

Cretaceous constellation during Neotethys subduction, magmatism on the Lhasa Block and
sedimentation into the Xigaze forearc basin.



The petrography and geochemistry of the deposits is
dealt with by Diirr (1993, submitted).

GEOLOGIC SETTING

To the north of the Xigaze Group, the magmatic
arc rocks of the Gangdese Belt form the northern-
most unit of the Himalayas, the Transhimalayas.
Further north, the Tibetan Plateau is formed by the
Lhasa and Qantang blocks, which are separated by
the Bangong Nujiang suture zone of Middle Jurassic
(Xu et al., 1985; Searle et al., 1987) to Early Creta-
ceous age (Allégre et al., 1984). To the south of the
Xigaze Group, ophiolites of the IYSZ are present, as
well as a Triassic-Liassic flysch unit representing
slope deposits of the northern Indian passive mar-
gin. To the south of this unit, the Tethys Himalayas
comprise Paleozoic to Early Tertiary sediments de-
posited on the northern, passive continental margin
of Greater India.

The studied region extends about 80 km to the
west and 40 km to the east of the city of Xigaze (Fig.
3). Further east, no forearc deposits are known, and
ophiolites are absent east of Lhasa. Aside from rep-
resenting remnants of the Neotethys oceanic crust,
the ophiolites in the region of our study are inter-
preted as locus of major right-lateral strike-slip fault-
ing accommodating extrusion of the Indochina Block
during the Indo-Asia collision (Peltzer and
Tapponnier, 1988), and as locus of the Gangdese
Thrust (Yin et al., 1994).

To the north, the Xigaze Group in the studied
region neighbours different units along strike (Fig.
3), always with tectonic contacts. Most frequently,
the Xigaze Group is bordered by the Eocene to
Oligocene Qiuwu Formation (e.g., Wu et al., 1977),
a series of cyclic, fluvial silt- and sandstones and
conglomerates which rests unconformbly on
batholiths of the Gangdese Belt (e.g, Einsele et al.,
1994). The Qiuwu Fm may represent a final phase
of sedimentation into the Xigaze forearc basin
(Einsele et al., 1994). In other places the Xigaze
Group is in contact with shallow water carbonate to
marl (cf. Fig. 3), representing shelf deposits and in-
cluding rudist patch reefs. The carbonates cropping

Xigaze Forearc Basin

out today are of Aptian/Albian (Cherchi and
Schroeder, 1980; Bassoullet et al., 1984) to at least
Upper Albian age (Wiedmann and Diirr, in press). A
resedimented Turrilites in a carbonate pebble from a
Xigaze Group conglomerate (Wiedmann and Durr,
in press) indicates, however, that carbonate produc-
tion on the shelf continued to at least the Cenomanian,
concurrently with sedimentation into the forearc ba-
sin. The geological position of the carbonates and
their age suggest that they were deposited on a shelf
forming the northern rim of the forearc basin. This
is corroborated by volcaniclastic intercalations in
these limestones, indicating a spatially intermediate
position between the forearc basin deposits and their
volcanic source. We do not include the shelf depos-
its into the Xigaze Group, as has been done previ-
ously (e.g., Bassoullet et al., 1984; Girardeau et al.,
1984), because these sediments are better correlat-
able in terms of facies and fossil content with car-
bonate intercalations in the Middle Cretaceous
Takena Series of the Lhasa Block (e.g., Leeder et
al., 1988).

In the west, the Xigaze Group is in contact with
batholiths of the Gangdese Belt (Fig. 3). Magmatic
arc rocks can be traced along essentially the entire
chain of the Himalayas (Fig. 1). Diorites and
granodiorites of the Gangdese Belt gave radiomet-
ric ages of between 94 Ma and 41 Ma (Maluski et
al., 1982; Schirer et al., 1984). Coulon et al. (1986)
report two volcanic phases of 60-50 Ma and 15-10
Ma, respectively. The volcaniclastic character of the
Xigaze Group shows that volcanic activity in the
magmatic arc was well in progress by Middle Creta-
ceous times. However, Cretaceous volcanics have
been completely removed by erosion.

Recently, a major southward thrust in the eastern
Transhimalayas has been proposed (Yin et al., 1994).
These authors assume that this Gangdese Thrust was
responsible for the discontinuous occurrence of the
Xigaze Group along strike. To the east of the area
investigated here, the Gangdese Thrust is supposed
to be located at the southern termination of the
Gangdese Belt, which accordingly is overthrust onto
the Xigaze Group, thus burying it. In the Xigaze area,
Yin et al. (1994) locate the Gangdese Thrust south
of the Xigaze Group, which is therefore not buried
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beneath the Gangdese Belt. However, primary pinch-
ing out of oceanic crust, which floored the Xigaze
basin, could have caused the eastern basin termina-
tion, and is held responsible for the discontinuity of
forearc deposits along the Himalayan chain to the
west (Einsele et al., 1994).

XIGAZE GROUP DEEP SEA
CLASTIC FANS

The Xigaze Group in the studied region consists
of an about 7 km thick sequence of sediments; pre-
dominantly shale, silt- and sandstone, as well as mi-
nor conglomerates and hemipelagic marls (Fig. 4).
We subdivide the Xigaze Group into four formations,
based on a supercyclicity of the sequence described
below. The four formations are the Jiangquinzhe,
Tashilunpo, KaDe, and Jiding formations (Fig. 4).

The original thickness of the Xigaze Group was
probably in the order of 12 km (Diirr, 1993), of which
the upper part has been removed, probably by ero-
sion. The present tectonic structure in the study area
is that of a large synclinorium with its axis trending
E-W (Shakleton, 1981; Burg & Chen, 1984;
Ratschbacher et al., 1992). The southern limb of the
structure is largely absent for tectonic reasons (cf.
Fig. 3). Due to this structure, Xigaze Group sediments
generally young southward, i.e. the stratigraphically
lowest rocks crop out in the north. Based on strain
analyses and restored sections, Ratschbacher et al.
(1992) estimated a minimum basin paleowidth of 66
km.

In the investigated area, five single fans were
lined up in an E-W direction and appear to have been
regionally stable. The single fans were spaced be-
tween ca. 10 and 20 km apart and overlapped later-
ally in their lower fan regions. The stability of fan
locations is interpreted to result from stable sediment
point sources in the hinterland, constantly supplying
sediment to the single fans (Einsele et al., 1994). Most
probably, these point sources were small to medium-
sized rivers. Fan locations were determined by the
regional distribution of channel fills, displaying five
channel-rich corridors which widen southward (Fig.
3). However, the stratigraphically lowest Jiangginzhe
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Fm does not show this concentration of channel fills
(cf. Fig. 3). This indicates that the single fans, and
accordingly the sediment point sources, were not
established until sedimentation into the forearc ba-
sin was well in progress. Paleocurrent directions in
the sediments are generally to the south in channel
fills, and show directions from east over south to west
in interchannel deposits.

In terms of facies associations typical of deep sea
clastic fans (e.g., Nelson and Nilsen, 1984; Mutti and
Normark, 1987; Shanmugam and Moiola, 1988), the
distality of the depositional environment of the
Xigaze Group increases southward, in agreement
with southward paleoflow and fan widening. Thus,
channel-fill/overbank/interchannel facies associa-
tions for the upper and mid fan occur in the north
(with and without large feeder channels, respec-
tively), comprising the Jiangqinzhe and Tashilunpo
formations, and pass southward into sand sheet/lobe
deposits of the lower fan (KaDe Fm), and finally into
shaly deposits with distal turbidites of the basin plain
realm (Jiding Fm). It is important to note that the
formations were not defined as sequences character-
ising the fan regions, but that the identity of
supercycles and deposits of single fan regions is co-
incidental.

Biostratigraphic control in the Xigaze Group is
extremely poor due to a very low grade metamor-
phic overprint (see below) and the predominant
flysch-like rock facies, resulting in an extremely poor
preservation of microfossils and a rarity of
macrofossils, respectively. Volcaniclastic sedimen-
tation probably started at the Aptian/Albian bound-
ary, indicated by an Upper Albian ammonite
Mortoniceras from a stratigraphically intermediate
position, as well as by volcaniclastic intercalations
in Aptian/Albian shelf carbonates. A resedimented
Middle Cenomanian ammonite Turrilites shows that
the preserved sediment pile includes deposits at least
that young. According to Herm et al. (1983), deep
water sedimentation continued to at least the Late
Turonian.

The Tashilunpo, KaDe and Jiding formations
each represent one of three fining upward
supercycles. Huge conglomerate-filled channels with
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widths of up to several kilometers mark high influx
at the supercycle bases (cf. photo in Fig. 8), whereas
channel sizes, and sediment influx, strongly decrease
toward the tops. During periods of high influx, the
fans had their largest extension; with low influx, they
were much smaller and wide parts of the forearc ba-
sin were dominated by marly, hemipelagic sedimen-
tation marking supercycle tops. The Jiangqinzhe
Formation comprises pre-supercycle deposits;
interchannel sand- to siltstone as well as smaller,
mainly sandy channel fills, with no superior thin-
ning or thickening upward tendency. The large chan-
nel fill in the city of Xigaze and equivalent channel
fills along E-W strike (Fig. 3) mark the base of the
first supercycle, and the base of the Tashilunpo Fm.
Sediment influx was controlled either by eustatic sea
level fluctuations, by step-like tectonic uplift in the
hinterland, or by both processes. Arguments in fa-
vour of sea level changes are given by the sediment
composition (see below), and by the fact that the
Middle to Late Cretaceous probably was a time of
high-amplitude third order eustatic fluctuations (see
Hagq et al., 1987). Tectonic versus eustatic control on
sediment influx of the Xigaze Group is discussed in
detail by Diirr (submitted).

Xigaze Forearc Basin

SEDIMENTARY
COMPOSITION

The silicilastic deposits of the Xigaze Group are
generally made up of volcaniclastic components shed
from the Gangdese Belt. Intercalated bentonites and
tuffaceous deposits indicate that the Gangdese Belt
was active concurrently to sedimentation into the
Xigaze basin. By far the largest part of material in
the Xigaze Group is of andesitic composition, shown
by the petrography as well as chemistry of volcanic
pebbles and sandstones (Durr, 1993, submitted).
There are, however, significant variations in the sedi-
ment compositions in space and time.

Second to andesite pebbles, carbonates are most
abundant in conglomerates in the eastern section of
the study area (Fig. 5). In the west, only small
amounts of carbonate pebbles are present in older
conglomerates, but absent in younger ones. Shown
by their facies and fossil content, these carbonates
are erosive products of the shelf bordering the Xigaze
Basin to the north which was exhumed due to arc
uplift. Andesite and carbonate both feature large peb-
ble sizes of up to one meter in diameter, suggesting
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Fig. 5 Regional trends in the composition of conglomerates of the Xigaze Group, dominated by andesite.
Note eastward increasing porportions of reworked shelf carbonates, whereas plutonic components

are abundant in western regions. For further explanations, see text.



S. B. Durr et al.

that the sources of both lithologies were very near to
the basin, and therefore in essentially the same area.

Tonalitic pebbles appear at the expense of car-
bonate pebbles in the western study area, with in-
creasing amounts towards younger deposits. Despite
the calcalkaline composition of the plutonic rock,
zircon typologies suggest a collision-related genesis
of the tonalite, and are therefore against a genetic
relationship of the tonalite to the andesites. Sedimen-
tary pebbles, chert, sand-, silt-, and mudstone, are
present in minor amounts in all conglomerates and,
at least partly, represent basinal intraclasts. The va-
riety of extrabasinal lithologies present as pebbles is
thought to reflect those lithologies that were eroding
on the southern Lhasa Block, i.e. in the arc area, be-
cause the pebble lithologies present are unstable dur-
ing prolonged transport distances. Regardless of li-
thology, pebbles are generally sub- to well-rounded,
suggesting fluvial transport prior to deposition in the
Xigaze basin.

Major sandstone components are volcanic lithic
fragments, identical in texture and mineralogy to the
andesite pebbles, and plagioclase. Quartz may reach
50 vol.% in some samples. Clastic carbonate, detri-
tal mica and metamorphic lithic grains are minor
constituents. Conglomerate compositional trends are
mirrored by the sandstones: those from the east
largely lack quartz, mica, and metamorphic frag-
ments; these components are most abundant in the
west and in younger sandstones from the central
study area. Heavy mineral fractions are dominated
by authigenic Ca-alumosilicates, formed during very
low grade metamorphic conditions. The mineral as-
semblage lawsonite + pumpellyite + chlorite + titanite
points to low-temperature, high pressure metamor-
phic conditions in excess of 3 kb. Apatite is the most
frequent detrital heavy mineral, as expected from
volcaniclastic sediments. Other detrital heavy min-
erals are zircon, tourmaline, rutile and chromite.

The lateral differences in sediment composition
indicate that in the east uplift of the arc was com-
paratively slow. The constant erosion of shelf car-
bonates points to a low rate of exhumation of the
arc. In the west, exhumation was slightly stronger,
resulting in removal of the carbonates and enabling
the erosional level to affect deeper, plutonic rock.
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This, at least partially, accounts for higher quartz
contents in the sandstones. Elsewhere (Diirr, submit-
ted) it is argued that a smaller part of the sediment
derived from a distant exhuming orogen where
ophiolitic and metamorphic lithologies were erod-
ing. This source delivered chromite as well as the
metamorphic components rutile, mica and metamor-
phic lithic fragments, respectively, to the Xigaze
Group.

The homogenous sediment composition through-
out time in the eastern section of the study area sup-
plies an important argument against a tectonic con-
trol on sediment influx. Tectonic pulses, causing arc
dissection, should accordingly generate changes in
sediment composition towards higher quartz and
feldspar contents, reflecting lithologies from deeper
crustal levels. No compositional trends in time are
present in the eastern section, but supercycles are well
developed along the entire length of the study area.

BASIN EVOLUTION AND
MORPHOLOGY

The forearc basin was most probably floored by
oceanic crust; this was a prerequisite for sufficient
space to accomodate a several km thick sediment
sequence in a rather short time (e.g., Einsele, 1992).
Additonally, an oceanic floor is suggested by water
depths in the basin of probably more than 2000 m
(Einsele et al., 1994). The oceanic crust had probably
been trapped between a ragged continental margin to
the north and a comparatively smooth subduction zone
to the south (cf. Dickinson and Seely, 1979), thus es-
caping subduction (Fig. 6). This position classifies the
Xigaze basin in its early evolutionary stage as a re-
sidual forearc basin after Dickinson and Seely (1979).
As is shown in the following, the basin evolved into a
composite basin, floored partly by the growing sub-
duction complex. Fig.7 shows a tentative evolution of
the basin geometry.

THE NORTHERN BASIN FLANK:
THE THICKENING MAGMATIC ARC

As is argued above, thickening of the Gangdese
Belt was low when the preserved sediments of the
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Fig. 6 Plan view of a theoretical continental margin arc-trench system. The subduction zone is smoothly
arcuate, whereas the continental margin is ragged. A residual forearc basin forms where oceanic and/
or transitional crust is trapped between protrusions of the continent.

Xigaze Group was deposited. Pluton emplacement,
as a major process of arc crustal thickening, was in
progress by Cenomanian time, shown by U-Pb sys-
tematics from zircons which deliver concordant ages
of up to 94 Ma for Gangdese Belt diorites about 70
km ENE of Xigaze (Schirer et al., 1984). Uplift ac-
celerated in the Late Cretaceous, because until the
Eocene the arc experienced several km of exhuma-
tion, which is shown by the onlap of molasse-type
sediments of the Qiuwu Formation of this age onto
Gangdese Belt plutons (Einsele et al., 1994).

SOUTHERN BASIN FLANK: THE
GROWING SUBDUCTION COMPLEX

With continuous subduction of the Neotethys
lithosphere, a subduction complex formed at the
southern termination of the Xigaze basin and expe-
rienced constant growth. The growth of the complex
is shown by the onlap of distal volcaniclastic
sediments of the Xigaze Group on radiolarites, them-
selves topping ophiolites obducted into the subduc-
tion complex. The radiolarites are dated as Upper
Albian by radiolarians (Marcoux et al., 1982), giv-
ing the maximum age for the volcaniclastics on top.
At this time, the deposition of the Xigaze Group was
already well in progress, shown by the ammonite
Mortoniceras of the same age, but recovered from a
stratigraphically intermediate position in the Xigaze
Group (Fig. 4). However, growth of the subduction
complex was not strong enough to generate a mor-
phological ridge at the southern forearc termination
(Fig. 7), at least not for the time span recorded by
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the preserved sediments. Such a ridge would have
been oriented approximately parallel to the subduc-
tion zone (east-west), and would have caused a de-
flection of current directions parallel to the basin-
axis (east-west). Xigaze Group paleoflows in chan-
nels do not show a deflection from their generally
southward direction, suggesting that the growth of
the sedimentary wedge of the Xigaze Group kept
pace with subduction complex upbuilt.

Indirect evidence for subduction complex growth
is supplied by the geometry of some channel fills. In
the south, a number of these display lateral accre-
tion of their sediments (Fig. 8). The laterally accreted
strata always dip to the east at a steeper angle than
under-and overlying deposits, thus pointing to an
eastward shift of the channel axis. We did not ob-
serve a reverse, western sense of channel shift. We
interpret these structures as the result of basin floor
surface uplift (sensu England and Molnar, 1990), in a
region west of the present location of KaDe village.

Synsedimentary exhumation of the basin floor
to the west is recorded in an outcrop just north of
KaDe village (Fig.9). There, a clast-supported,
intraformational monomictic conglomerate is ex-
posed, with carbonate concretions as pebbles. These
concretions probably stem from a shaly, concretion-
rich sequence exposed to the southwest of the con-
glomerate. Pebble imbrications point to southeast-
ward paleoflow, suggesting that the source rock ex-
perienced exhumation in a region to the west.

These observations are taken as evidence for
synsedimentary tectonic movements with a vertical
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Fig. 7 a: Profile showing Xigaze forearc basin morphology during the initial, residual basin stage. The
basin is relatively deep and narrow; neither the continental arc nor the subduction complex are yet
uplifted significantly. b: Theoretical composite basin stage. The basin has shallowed and widened; the
crust beneath the arc has thickened and the subduction complex has grown upwards and outwards.
Note that this is a tentative reconstruction; it may be possible that Xigaze basin shallowing by growth
of both basin flanks was preempted by continental collision, terminating the basin history.
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Fig. 8 Detail of large channel fill near the village KaDe. Section in photo at top is indicated by
hatched rectangle. The deposits show three major phases of channel incision. Debrites deposited during
the first incision phase and coarse sands of the second phase show lateral accretion, indicating E-ward
migration of the channel axis.
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Fig. 9 Sketch map (plan view) of an imbricated carbonate concretion conglomerate, 1 km N of KaDe.
Paleoflow was from the NW and pebbles were probably derived from a shale-concretion sequence
stratigraphically below. The strike is NW-SE, and not E-W as generally in the study area, due to
complicated folding in this region. The photo at top shows the center detail sketch.
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component affecting distal, western parts of the
Xigaze basin. Due to the lack of equivalent struc-
tures in more proximal sediments in the north, we
propose that tectonism was caused by subduction
complex growth, resulting in uplift of the southern
basin flank.

The inference that the subduction complex did
not serve as an outer basin dam indicates that part of
the sediment delivered into the basin was able to
bypass the subduction complex to be deposited in
the subduction trench. This is further corroborated
by voluminous channel fill deposits found in the most
distal exposed section of the Xigaze Group, near the
village KaDe (cf. Fig. 3). This channel fill is incised
into marly basin plain deposits and consists of thick
conglomerate and sandstone packages (Fig. 8). It
formed when sediment influx rapidly increased,
marking the base of the second sediment supercycle
(cf. Fig. 4). The presence of even very coarse-grained
deposits in the most distal region of the basin shows
that during periods of high sediment influx consid-
erable volumes of sediment may have been depos-
ited in the deep sea trench. A similar situation has
been proposed for the Early Tertiary forearc region
of the Sunda Trench (Moore et al., 1982). Here most
of the sediment is assumed to have bypassed the
forearc basin due to a small-sized subduction com-
plex.

BASIN SHALLOWING AND
TERMINATION OF FOREARC
SEDIMENTATION

In many cases, the sedimentary sequences of
forearc basins exhibit shallowing upward tendencies
(Dickinson and Seely, 1979; Einsele, 1992).
Turbiditic and related deep-marine sediments give
way to deltaic or shallow marine deposits, if sedi-
mentation prevails long enough. Shallowing upward
is thought to reflect the filling of an initially deep
basin, as well as growth and uplift of the subduction
complex. As a result, basin shallowing is often ac-
companied by basin widening, as sediment onlaps
onto accreted material of the subduction complex
(Fig. 7). With low sediment influx and slow growth
of the subduction complex, a forearc basin will tend

Xigaze Forearc Basin

to retain a deep and narrow morphology for a longer
period.

In the Xigaze Group, no shallowing upward ten-
dencies in the deeper water deposits are visible in
our study area. Shallow marine sediments of the
forearc region are, however, exposed ca. 400 km west
of Xigaze (Wan et al., 1982; Wan, 1987). These
sediments yielded Paleocene to early Eocene
foraminiferal and bivalve assemblages. The terres-
trial Paleocene/Eocene Qiuwu sediments also indi-
cate significant shallowing in the forearc region. New
paleomagnetic (Klootwijk et al., 1991; Patzelt et al.,
1994) and paleontological results (Jaeger et al., 1989)
suggest that the onset of continental collision may
have been as early as the Cretaceous/Tertiary bound-
ary, with complete closure for the eastern part of the
Neotethys in the Late Paleocene/Early Eocene, ter-
minating the forearc basin history. Following these
results, the shallow marine and terrestrial forearc
sediments were deposited syn- to postcollisionally,
and therefore shallowing may have been caused by
contraction tectonics, rather than by filling of the
basin. It remains unclear whether the Xigaze Basin
experienced a shallowing phase prior to the onset of
collision, as depicted in Figure 7, because the obser-
vations and available data are inconclusive. The lack
of shallowing-upward tendencies suggests that ba-
sin filling was slow. On the other hand, average sedi-
mentation rates of around 45 cm/1000 a for the com-
pacted pile (Durr, 1993) are comparable to other
forearc sequences as e.g. the Great Valley forearc
sequence (Ingersoll, 1978), for which shallowing by
basin infill and growth of the subduction complex
has been proposed (Dickinson and Seely, 1979). We
tenatively assume that the Xigaze basin followed a
comparable evolutionary path with shallowing prior
to collision, as depicted in Figure 7.

CONCLUSIONS

The deposits of the Xigaze Group display com-
plex sedimentary and provenance patterns, resulting
from the interactions of processes most of which,
but not all, are related to Neotethys subduction un-
der Eurasia.
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The largest part of the sediment was derived from
the basin-near, active Gangdese Belt, including an
adjacent carbonate shelf. Magmatic arc activity was
responsible for a constant supply of detritus. Uplift
and dissection following arc crustal thickening was
yet of a small magnitude. The beginning of arc dis-
section is recorded by a change in sediment compo-
sition in the western part of the study area, where
tonalitic detritus appeared at the expense of shelf
carbonate. Eustacy as external factor appears to have
modified the amount of sediment influx into the ba-
sin. As a result, three fining-upward supercyles
formed. The first drastic increase in influx at the base
of the first supercycle additionally established five
regionally stable sediment point sources (probably
the mouths of smaller rivers), which were responsi-
ble for the location of five deep sea clastic fans in
the Xigaze Basin. These fans were the major loci of
sediment deposition.

The basin morphology and evolution was con-
trolled by subduction-related processes. The south-
ern basin flank was formed by the slowly growing
subduction complex, the northern flank by the thick-
ening Gangdese Belt. Synsedimentary tectonic
movements in the basin may have been caused by
subduction complex growth, but substantial thick-
ening and uplift of the Gangdese Belt did not occur
until the Late Cretaceous. However, no sedimentary
record of this time is preserved in the Xigaze Group.

The marine phase of the forearc basin was termi-
nated by the Early Tertiary. It is unclear whether
shallowing was related to a sediment supply exceed-
ing the accommodation space, or to first contractional
tectonics following the onset of continental collision
of Greater India with Eurasia. Based on compari-
sons with the evolution of other forearc basins, we
prefer the first solution.
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