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Ultrahigh Pressure Metamorphic Traces Hidden in Zircons
from Amphibolites of Sulu Terrane Eastern China
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Abstract Using the Laser Raman spectroscopy cathodoluminescence method and electron microprobe analysis the authors recognized
coesite inclusions together with garnet omphacite phengite magnesite rutile and apatite inclusions in zircons from all amphibolite
samples in pre-pilot drillhole CCSD-PP1 and CCSD-PP2 as well as in outcrops of Sulu terrane. The mineral inclusion assemblage pre-
served in zircons is similar to that in the matrix of eclogites formed during the UHP metamorphism. These data indicate that amphi-
bolites might have been formed by the retrogression of UHP eclogites in the uplifting of Sulu terrane. The research is of great signifi-
cance in probing into the genetic mechanism of amphibolites and the fluid-rock interaction during the tectonic uplift of Sulu terrane.
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Fig.1 Tectonic sketch map of the Donghai area in Sulu terrane and sample location
1- 2- 3 4 5 7. & 9- Agn-
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GEBPgn- Am- OGn- Ec-

1-eclogite 2-peridotite 3-cenozoic basin 4-drillhole 5-coesite-bearing amphibolite 6-foliation 7-lineation 8-thrust 9-dextral strike-slip

Agn-aegirine-bearing gneiss BKPgn-biotite two-feldspar gneiss PyBKPgn-pyrite-bearing biotite two-feldspar gneiss KPgn-two-feldspar gneiss

EBPgn-epidote biotite plagioclase gneiss GEBPgn-garnet epidote biotite plagioclase gneiss Am-amphibolite OGn-granitic gneiss Ec-eclogite
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Fig.2 Photomicrographs all plane polarized light of mineral assemblage and texture of amphibolite

a- Amp + Pl + Qtz P2-14 221 m b- Ep+Bt+
Amp + Pl C120 290 m c- Ilm+ Ttn+ Bt + Ep+ Amp + Pl
NSI d- T+ Ep+ Amp+ Pl P2-50 958 m

Amp- Pl- Qtz- Ep- Bt- IIm- Ttn-

a-quartz-bearing amphibolite with mineral assemblage of Amp+ Pl+ Qtz P2-14 221 m depth  b-biotite epidote amphibolite with mineral assemblage

of Ep+Bt+Amp+Pl C120 290 m depth  c-ilmenite and titanite-bearing biotite epidote amphibolite with mineral assemblage of Ilm+ Ttn+ Bt + Ep

+Amp+ Pl NS1  d-titanite-bearing epidote amphibolite with mineral assemblage of Ttn+ Ep+ Amp+ Pl P2-50 958 m depth  Amp-amphibole
Pl-plagioclase Qtz-quartz Ep-epidote Bt-biotite Ilm-ilmenite Ttn-titanite



412 2003
514.5 mm 2~ Omp + Phe + Rt + Ap 3-e CCSD-
20 s 0.5 1.5 pm PP2

JSM-5310  Oxford-miniCL P2-50 958 m
JEOL JXA 8800 Coe+ Grt+ Omp + Rt Coe + Omp +
15 kV 12 nA Rt 3-f
Mas
Kretz 1983 3-g
Mas + Coe
C M
3 Coe 3-h
23
5
3 CCSD-PP2 MgO  29.99% ~32.47% FeO
P2-14 221 17.47% ~19.38% Xvg Xymg=Mg Mg+
m C Fe?* 0.74~0.77 Xp, Xp.=Fe Mg+Fe"
M R 3- 0.23~0.26
a c
3-b C 4
3 e Coe + Raman
Grt + Omp + Rt 23
3b M 1~10 pm
Raman 4-a
525 em ! 272 em !
3-a R 470 cm ™!
Qtz 3-a
3b R P2-14 3-a
- 2~4
pm 466 cm ! 214 em ™!
C M 4-b
Coe+ Grt + Omp + Rt Coe 3
- 2~10 pm
R 908 cm™ ! 4c 683 cem ! 4d
Qtz
NS1
2~5pum 262cm ' 703 em !
CCSD-PP1 4-e P2-50
C120 290 m -
Coe + 3~6 pm 1093 em ™!
Grt+Omp 3-d 318 em ! 4-f
NS1 S
Coe
Coe + Grt + CCSD - PP1  CCSD — PP2



5 413

Fig.3 Photomicrographs all plane polarized light of mineral inclusions in zircons
and cathodoluminescence CL  images of host zircons from amphibolites

a- CCSD-PP2 P2-14 221 m b-a C M
R c- a C + + + d-
CCSD-PP1 C120 290 m + + e
NS1 + + + + + -
CCSD-PP2 P2-50 958 m 20 + + o-
CCSD-PP2 P2-50 958 m 35 + h- g
CMR Coe- Qtz- Grt- Omp- Rt- Phe-
Ap- Mas-

a-mineral inclusions preserved in zircon from P2-14 sample pre-pilot drillhole CCSD-PP2 221 m depth  b-CL image of the same zircon as in Fig. 3a

showing core C  mantle M and rim R relationships c-zircon sample P2-14  pre-pilot drillhole CCSD-PP2 221 m depth containing inclusions of

Coe + Grt+ Omp + Rt in the core of the same zircon as in Fig. 3a d-zircon sample C120 pre-pilot drillhole CCSD-PP1 290 m depth containing in-

clusions of Coe+ Grt+ Omp e-zircon sample NS1  Niushan Donghai county containing inclusions of Coe + Grt + Omp + Phe + Rt + Ap {-the 20th zir-

con in zircon sample P2-50 pre-pilot drillhole CCSD-PP2 958 m depth containing inclusions of Coe + Omp + Rt g-the 35th zircon of zircon sample

P2-50 containing inclusions of Coe + Mas h-CL image of the same zircon as in Fig. 3f showing core C mantle M and rim R relationships
Coe-coesite Grt-garnet O-Ompomphacite Rt-rutile Phe-phengite Ap-apatite Mas-magnisite
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Fig.4 Representative Raman spectra of
inclusion minerals in zircons from amphibolites
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a-coesite Raman spectrum of zircon sample P2-14  pre-pilot drillhole
CCSD-PP2 221 m depth  b-quartz Raman spectrum of zircon sample
P2-14 pre-pilot drillhole CCSD-PP2 221 m depth
spectrum of zircon sample C120 pre-pilot drillhole CCSD-PP1 290 m
depth  d-omphacite Raman spectrum of zircon sample C120 pre-pilot
drillhole CCSD-PP1 290 m depth
Niushan Donghai county
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e-phengite Raman spectrum of zir-
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trum of the 35th zircon in zircon sample P2-50 pre-pilot drillhole
CCSD-PP2 958 m depth  these spectra also contain host zircon peaks
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