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Ophiolite is fragments of oceanic lithosphere formed
by obduction and its formation age is very important
for reconstructing the formation and evolution of an-
cient oceanic basin and the configuration of ancient
plate tectonics. The Yarlung Zangbo suture zone is the
eastern part of the Tethyan suture zone between the
India and Eurasian plates. Petrologic sequences of this
suture zone in different sections are of some differen-
ces!' !, and their formation ages are also different.
There are only a few precise reports about them, for
instance, Sm-Nd isochron age for the Luobusha ophio-
lite in the easthern part is 177+ 31 Ma'®', but SHRIMP
zircon U-Pb age for the Dgzhuka ophiolite is 126 +
1.5Ma "), The dating of other ophiolitic sections mostly
relies on radiolarian fossils, lacking precise and accu-
rate geochronological study, which restricts our under-
standing of Tethys tectonic evolution. For this reason,
we selected the gabbro from the Tiding ophiolite west
to Xigaze, and dated it with the SHRIMP zircon U-Pb
method. The results provide an important constraint on
the tectonic evolution of the Yarlung Zangbo suture
zone.

The Jiding ophiolite outcrops in the Yenong Village,
Tiding Town, Sa’gya County, 55 km west to Xigaze. It
belongs to the middle part of the Yarlung Zangbo suture
zone. The Jiding ophiolite massif is located on the
Trassic flysch deposites to the south, and Xigaze
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forearc basin sediments, Gangdise welded magma arc
and Tertiary molase and grit rocks to the north. And it is
composed of the peridotites, mafic-ultramafic cumu-
lates, diabase sills (dikes) (Fig. 1). The cumulative
complex in the Jiding ophiolite consists of the transi-
tion zone at the bottom, and the layered cumulation and
the massive gabbros covered it (, Especially, the Jiding
ophiolite is one of the few complete ophiolite profiles
in the Yarlung Zangbo suture zone.
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Fig. 1. Geological map of the Jiding ophiolite!!!.

1 Samples and analytical methods

Samples were collected from a massive gabbro that
is about 300 to 350 m thickness, which is graded into a
layered gabbro unit beneath it. The sampling location
was positioned by GPS with 29°07'53.0"N and
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88°23'55.2"E (Fig. 1). The optical mineralogy features
of gabbros under polarizing microscope indicate that
they suffer from stress, and possess medium-grained
gabbroic texture. The pyroxenes are altered to uralite,
while there are some fresh original crystal remained;
and the plagioclases are altered to epidote and prehnite.

The major petrographic unit of the ophiolite is ma-
fic-ultramafic rocks. in which zircon is very few, fine
and difficult to separate. In order to get sufficient, ap-
propriate-sized and well crystallized zircon, 2 km sam-
ples were manually broken into size of 1 em’, put into
stainless steel bowls with diameter of 20 centimeters,
then abraded about 3—5s in XZW100 Vibro- pulveri-
zation (1.1/0.75 KW), and then the samples powder
goes into the aperture screen with diameter 0.4 mm
repeatedly until all samples achieve the granularity, and
then heavy minerals are panned out and enriched by
aluminum pan. Non-electromagnetism minerals were
gained by Isodynamic separation techniques, and then
zircons were enriched by standard heavy liquid again.
The final concentration was handpicked under a bin-
ocular microscope, and the devices in whole procedure
are able to clean, and avoid contamination,

Zircon grains were mounted in epoxy together with
the zircon standard TEM (417 Ma), and were then pol-
ished into approximately a half, and photographed by
reflection and transmission method. Cathodolumines-
cence (CL) imaging on a Scanning Electron Micro-
scope (SEM) was carried out prior to the analyses to

aid the selection of the best target areas for the analyses.

The U-Pb dating was done by SHRIMPII ion probe
following the standard program in Beijing SHRIMP
center. The fractionations between the elements were

1. and the abun-
dance of the elements U, Th and Pb was corrected by
the zircon standard SLI13 (572 Ma, U = 238 ppmbl'\'l.
Detailed testing programs and principles refer to the

corrected by the zircon standard TE

refs. [9, 10], and the dating analyses can refer to the
refs. [11, 12]. For zircons in ophiolites are poor in U,
Th and Pb, and Th and U of zircons analyzed in this
paper are similar in abundances, and the common Pb
was corrected by “'Pb. The errors of the dating spots
were all o, and the ages of 20ph A8 were adopted.
and the confidence of the weighted average was 935
percent.

2 Results

The grain sizes of the zircons are between 50 mm
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and 200 mm. The CL imaging suggests three types of
zircon: most of zircons were well crystallized, showing
crystallized zones or bands texture (refer to 3.1, 7.1, 9.1,
11.1, 14.1 and 15.1 in Fig. 2); some zircons were ho-
mogeneous (refer to 6.1 and 10.1 in Fig. 2), suggesting
stable crystallizing conditions: and a few zircons pos-
sess crystal nucleus (refer to 5.1 in Fig. 2), which we
selected to analyze the shells that represent the
crystallizing ages.

100 pm

115.5£2.3 Ma

128.1+3.4Ma

Fipg. 2. Representatives of CL imaging for gabbro from the Tiding
ophiolite

The U-Pb isotope analyses show that the abundances
of U, Th and Pb are low (Table 1), in the range of 14—
233, 5—273, and 1.99—42.2 ppm, respectively. Th/U
ratios are 0.29 to 1.21. Cry
types of zircon are in coincidence, suggesting that the

allizing ages of these three

magmatic events are simple. The age of spot 5.1 is
138.5+9.6 Ma and the error is relatively high because
of the lowest abundance of U (14 ppm), and the
UAPh ratio of spat 11.1 is the highest in the all
spots, so these two spots are precluded for further dis-
cussion (Fig. 3). The 20opp Ay ages of remaining 13
spots are 124.2 to 132.4 Ma. A weighted mean yields an
age of 12822 Ma (26, MSWD = (0.71), which is con-

sidered as the crystallizing age of gabbro.
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Table | Results of SHRIMP zircon U-Pb dating of gabbro from Tiding ophiolite ¥
206 238
Spot Upgg') Thiuge") TWU *“Pb*(ugg™) fas(%) *U/Pb (irlrgr) PO (irlﬂc)rr) agl:eb(/Ma[)J (lir;'(;l;
3X562-1.1 233 273 1.21 4.05 345 49.46 4.13 0.0612 3.74 128.5 1.7
3X562-2.1 99 68 0.71 1.77 10.66 48.13 4.46 0.0791 5.13 129.1 2.8
3X562-3.1 58 40 0.71 1.06 16.55 46.95 4.63 0.0973 6.09 129.1 33
3X562-4.1 150 86 0.59 2.62 3.98 49.29 4.21 0.0699 4.18 127.5 2.0
3X562-5.1 14 5 0.34 0.323 42.2 37.39 7.58 0.2060 8.04 138.5 9.6
3X562-6.1 42 12 0.29 0.809 13.17 44.83 4.78 0.1170 6.40 131.7 3.8
3X562-7.1 50 31 0.63 0.958 9.49 45.03 4.80 0.1096 6.58 1324 3.9
3X562-8.1 64 46 0.74 1.17 6.83 46.88 4.58 0.0851 6.89 1314 32
3X562-9.1 61 42 0.72 1.12 8.55 47.28 243 0.1113 4.45 124.4 3.1
3X562-10 .1 58 39 0.69 1.08 5.95 47.00 2.12 0.0910 6.43 1285 2.9
3X562-11.1 97 59 0.63 1.58 3.39 53.51 1.93 0.0741 4.11 115.5 23
3X562-12.1 76 63 0.85 1.45 5.9 46.11 2.79 0.1016 12.5 129.2 4.2
3X562-13.1 71 52 0.75 1.28 2.36 48.88 2.19 0.0738 6.26 126.4 2.8
3X562-14.1 35 19 0.55 0.653 4.44 47.33 2.49 0.0883 7.28 128.1 3.4
3X562-15.1 130 127 1.01 2.27 1.99 50.16 1.73 0.0676 6.13 1242 22

a) fa0s and Pb* indicate the common and rediogenic portions respectively; error in standard calibration is 0.38%.
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Fig. 3. Tera-Wasserburg U-Pb discordia plot (a) and age statistics (b)
for gabbro from Tiding ophiolite.

3 Discussion

SHRIMP zircon U-Pb dating for gabbro from ophio-
lite is one of the best methods to study the formation
time of ophiolites”z], and the age represents the
spreading time of the ancient oceanic crusts. The gab-
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bros in question belong to the massive gabbro unit of
the Tiding ophiolite, and are graded into the layered
gabbro unit beneath it. Thus these gabbros are the
products of the magma chamber under the spreading
axis of Tethyan crust in the studying area. And the re-
sult represents the age of the sea floor spreading of
Tethys, which suggests the presence of mature oceanic
basin in this region at about 128 Ma. The ophiolitic
mélange south to it indicates that the Tiding ophiolite
formed in a back-arc basin or an oceanic island set-
ting!"*". This age is consistent with the formation age of
126£1.5 Ma for the Dgzhuka ophiolite as dated by the
SHRIMP zircon U-Pb method for the Dgzhuka quartz
diorite!”!. Meanwhile, the radiolarian fossils suggest a
period between the late Barremian age and the late Ap-
tian age“‘”, and the Dgzhuka ophiolite probably formed
in a fore-arc basin'. It appears that the different
ophiolites in Xigaze that were produced in different
tectonic settings have the same ages of formation.
Furthermore, the age of amphibolite-facies meta-
morphic aureole at the base of the peridotite of Xigaze
ophiolite is 81 Ma, which is the time of the tectonic
emplacement of Xigaze ophiolitem. According to Or-
bitolina found in the flysch group overlying on the Xi-
gaze ophiolites, the obduction emplacement of the Xi-
gaze ophiolites may be in the Eocene ™1 1n the eastern
part of the Yarlung Zangbo suture zone, however, the
Luobusha ophiolite formed in the Middle Jurassic (177
+ 31Ma®) and emplaced in the Early Cretaceous!'®,
which belongs to the SSZ-typem]. For the Yungbwa
ophiolite south of La’ang Co, Ngari, the Sm-Nd
isochron age of basalts is 147 + 25 Ma, the “Ar/*Ar
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age of magnesiohornblende in tholeiitic diabase dike is
152 + 33 Ma, the two ages are both interpreted as the
formation time of the Yungbwa ophiolite"®, which
formed in a initial marginal basin®’ It is shown by the
chronological evidence mentioned above and geologi-
cal structure that the ophiolite in the Yarlung Zangbo
suture zone has the feature of discontinuity, the rocks
suites and tectonic settings are different from each other,
and the formation and emplacement ages in the differ-
ent sections are also different. The formation ages of
ophiolite in the eastern and western parts are earlier,
while the medium is later. This suggests that the struc-
ture pattern of the east Tethys ocean may be a tectonic
configuration in the continent-island and oceanic basin,
controlled under the same tectonic region, just like the
trench-arc-basin systems in west Pacific.
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