
Multiple events in oceanic upper mantle:
Ru-Os-Ir alloys in Tibetan ophiolites

R.D. SHI
1, X.C. ZHI

1, S.Y. O’REILLY
2, W.L. GRIFFIN

2,
N.J. PEARSON

2, W.J. BAI
3, Q.S. FANG

3, O. ALARD
2,

M. ZHANG
2

1CAS Key Laboratory of Crust-Mantle Materials and Environ-
ments, School of Earth and Space Sciences, University of
Science and Technology of China, Hefei 230026, China

2GEMOC ARC National Key Centre, Department of Earth and
Planetary Sciences, Macquarie University, Sydney, NSW 2109,
Australia

3Institute of Geology, CAGS, 26 Baiwanzhuang Road, Beijing,
100037, China

Ru-Os-Ir alloys from podiform chromitites in the Luobusa and
Dongqiao ophiolites (see figure) were analysed for PGEs and
187Os/188Os (in situ). Most grains are osmiridium or iridosmine
(<5% Ru; IMA nomenclature). 187Re/188Os is 60.001; individual
grains are isotopically homogeneous (187Os/188Os within 0.1%). In
the Luobusa ophiolite, 187Os/188Os ratios range from
0.12620 ± 4(1r) to 0.12672 ± 6(1r); the average for all grains
(n = 145) is 0.12645 ± 2(1r). Re-depleted model ages (TRD)
(Enstatite Chondritic Reservoir) range from 197-270 Ma, consis-
tent with the opening of the Neo-Tethyan Ocean. In contrast,
187Os/188Os in alloys from the Dongqiao ophiolitic chromitite
form two groups, mirroring whole-rock Os data for the chromi-
tites. Group I has 187Os/188Os 0.12616 ± 5-0.12664 ± 3 (1r) and
TRD from 208 to 276 Ma. Group II 187Os/188Os ranges from
0.12003 ± 5(1r) to 0.12194 ± 3(1r) and the TRD ranges from
871 to 1139 Ma. We suggest: (1) the ophiolitic podiform chromi-
tites originated as mantle-melting residues in the Permian to early
Triassic time; (2) the Yarlung-Zangbo and Bangong-Nujiang
Neo-Tethyan Oceans opened nearly simultaneously; (3) the
187Os/188Os of the Mesozoic upper mantle ranges from
0.12639 ± 4(1r) to 0.12645 ± 2(1r); (4) the Dongqiao ophiolite
contains older material, perhaps relict Rodianian subcontinental
lithospheric mantle.
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Characterization and modeling of land
subsidence in Su-Xi-Chang area, China
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Suzhou, Wuxi and Changzhou area (Su-Xi-Chang), located
together at the lower reaches of the Yangtze River in the southern
Jiangsu Province, is one of the typical regions in China which suf-
fers from severe land subsidence. By the end of last century, the
accumulative subsidence was over 1 m in Su-Xi-Chang, and the
maximum was more than 2 m.

According to the historical records of multi-level compression
monitoring and groundwater level observation, the consolidation
of the soft mud layers, especially the 2nd aquitard which is close
to the 2nd confined aquifer (main pumped aquifer), contributes
most to the ground subsidence and the 2nd, 3rd confined aquifers
contributed more than 30% of total subsidence. Meanwhile, dif-
ferent sandy layers deform diversely under different stress condi-
tions. Some have the elastic feature. While the sandy layers,
located in the centre of the groundwater level depression cone
exhibited obvious viscous mechanical behaviour which caused
the common lag phenomenon. The results of the laboratory con-
solidation tests, to model the effective stress changes due to
groundwater level fluctuation, also showed that the compression
of the aquifer by loading/unloading cycles was time-dependent.
Considering the compressibility of confined aquifers and rheolog-
ical property, the 3-D groundwater model and 1-D subsidence
model based on visco-elastic-plastic constitutive relationship were
built. The models are coupled by the varying parameters. The sim-
ulation period is from 1996 to 2004. The parameters of multi-lay-
ers system were estimated after the calibration. The calibrated
model outputs fit well with the observed data. So the model can
be applied to predict groundwater level and land subsidence in
future pumping scenarios.
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