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The discovery of glaucophane greenschist facies rock mass in Lianyungang, northern Jiangsu

QIU Hai_jun"2, XU Zhiqin®, ZHANG Jian_xin®, YANG Jing sui’, ZHANG Ze ming? and LI Haibing®
(1. Faculty of Earth Sciences, jilin University. Changzchun 130026, China; 2. Institute of Geology,

Chinese Academy of Geological Seiences, Beijing 100037, China)

Abstract: The Sulu high_pressure ( HP) metamorphic belt lies on the southeastern margin of the Sulu ultrahigh_pressure ( UHP)
metamorphic belt in northern Jiangsu. Its outcrops consist mainly of greenschist_facies rocks of the Meso_ to Neoproterozoic Y untai
Group_complex. Nevertheless, typical blueschist was only found in the drilling cores from Yangji Town of Guanyun County in north-
ern Jiangsu. T he glaucophane greenschist facies rocks discovered in such places of Lianyungang area as Hongshizui, Dongxiliandao and
Xieqigou consist of winchite, barroisite, actinolite, albite, phengite, sphene, aragonite, etc. These garnets as a kind of low_diffuse
rigid mineral have undergone multi stage deformation and metamorphism. The evidence of the metamorphism is preserved in the com-
positional zoning of garnet. T hese minerals indicate that the outcrops in the study area are part of a HP terrane which was overprinted
by greenschist facies metamorphism at the late stage. This discovery provides important evidence for dividing geotectonic units in the
Sulu high_pressure terrane.

Key words: high_pressure metamorphic belt; glaucophane greenschist facies; winchite; barroisite; Lianyungang: northern Jiangsu
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a —glaucophane greenschist block and country rock in Xieqigou; b —actinolite schist and country rock in Dongxiliandao: ¢ —zoned amphibole in

Dongxiliandao: d —barroisite inclusions in albite porphyroblast: e —w inchite, actinolite and apatite inclusions in the garnet: f —backscattered

electron imagine of the Garnet 05
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Fig. 3 Classification of amphiboles Spess 8. 37 36. 64 29,15 28,92

B2 0. 118, WL DB . %R S AR a R/
FH A, 1993) Ff ) A B e 5 45 Sk 2Bl .
31,2 RN A

ARG A N AT B P A, TR 288t Rorih )iz o
A o BHES AT 1A T B A 8 40 BH RS A7 55 8 45 0T £ TN
e, IR AL BN 5 DN A RN (R L A AR VG O B Ml X
PF A 11 T o G T 3 328 DA A (P 2, T 0 o ML e < I B0 ¢ 0
SRR HE S i ) HESU R B A1 S s B SR A B A AL
F o AR AR B 0 S o R A A R A R s,
MPBH AT~ 3B N A1 - PHA AT R Ak (] 2e)
3.2 ZEATE

A AR T T 2Rk s RS AR A B A R, R
AANE R . A X 20k 2 B EEEE A BT A R s Sit
M 3.425~ 3,460, Velde( 1967) (#1875 A b £ 1 11z £E 1
St A L I S R R L O R, T B AT T ) R 8K, Sit A th 1
. PRk, 0T RN K R T R I IR
3.3 A#EA

R AT S AR G RS BE G B, BSORE A1 ),
BEFR A 0.1~ 0.5 mm, 55t 5% ~ 109% . b b4 K8 A7 ke i H
K, BLAR IR 14 mm . ATKEAA SR A PR WA ik
W iR AT B SCAT A AR, B A 2 5L S B it B [ O B LR
o AR AR A BE G EAT T ERE SR, B 4 4 B SO 3 T
Fe 2. [, A XS B A AR BES HEAT T RE S AT AR, SR

L. ib
e

B Dy v TR IRt A 2l R At 30 g 2 92 B, T ARSI 1 1
I PR 5 0L P 2

PREF A B AR W, XL A R A - R A
[0 e, LMl L AT Ak 2% o B0 E . AR A gy Bl T AR
A R s R AR A, AL BT R O A, AR A . BEAD
Grt05 (15 52 43 T AL N Almag. 37 Grsase 34 Prpi- 2 Spsas- 35,
TEREH R A (vl %) L 19 ~ 2% , 555 R G S0 i He A2
JFCE AR A R E AT L Willner et al., 2000) . AAZ S
T, I MnO 75 1k 3 37 BR AR, Bl 23 1510 10 28 4 L A7« B 28] T
R R FeO 3 ik Bk 0 AR A i 52 20 -1 WD AR 0 4 30 0 38 7
B o HUEFE G GroOS (F¥Y U R (B 26) nI 35 B A 40 8
ARG g TS 0 ke A AR A, HG e A3 A Al (R R E S T i 2R A
IR (O Brien, 1997; 5K 7 W] %5, 1999) , 4 W] A 1 A7 HL A7 5
i B A A IR 4. Spear et al, 1991) . 1F g R4 W4 07 4,
FrA A A B R B N A S (W
Uy 30) B HE AR, HA AR AR 0 A T R (O B
AR Ar A1, X 5 P K LT Lago di Cignana @& He— i J54%
JITAE R IR A B R TE B A AHBA( Reinecke, 1998) .

4 A p- T K-l

Otsuki %5 1990) & H A« = i )1 i s 2% Joit 4 (19 0F 57 4 0,
WEIE T A S AE 300~ 420 C 0.4~ 0.8 GPa £&1F F . %2
ML AR AT~ A0 A EE( Ravna, 2000) 4 5, A X A7 K

P
T



IR g i g 55

I ACIE 25 Ak DR TN 2 7 2 f e By e L 39

A1 B 3% DA 1 T 1L I A 300~ 370 CHEFE A . A X By
WA A A, [IISE, fl T 40 8 A 0 LA S A0 A Ak, R4 S A
= 5 MR TR R 2k ( TS 05 %L 2002) R AL, IR G ) R
4414 300~ 360 C 0.7~ 0.85 GPa, A& ML A I i JE A8 S5t
PR, JC 5 0035 in et 2 4 2% D5 A Y F i AR A A R -
ZoBHEL B TEE 510 350~ 410°C . 30 A 1R Ay St R [ I 3 e s
W Volkova et al, 1999) , TG X 48 55 05 1 2 M TR Bz |><,
BT A, T A B A S AT W PN A, e A S L o AT
WE DR A, HE DT S R T S A AR B bk T v A
A B A S A R W TN AT, B A L TR, e B
A7 Joit A 00 S g R S A RS VA .

S XSk B
s WG

PR TN AT 32 DN A B S A A A (R A7 AR TR D) R AR X 28
i 7 AR, e B8 AR T . 204 VE A R A S B R B
Ay K IR A B AR e 4y () AR 40, 1 B i T i s A A AR AR 4k, B
WitE I EE b T8 fl- 5 R ?) - I & s - 4
B R 34 3 i A L R . 25 VG 3 B b X R 38 A A (1) By
FENEABUE B T J5 — W B 28 0T L A0 o R, BRSOk 5
PRI A, 30 3 A TR A TG BB RS A, W) Tk He 2% 1 ATk
i IR 1) e LAIG IR ) 6 A (w422, 2001) . BETNER R SIS A
(LA IV AR D4 ) IR AR AR J@J)r.rtlt&-‘-w L2 )5 iR
WHAER = . Yo e W AL S TR M AR A+ 30

+ WA ?) WEIN AR ﬁ+1.l4’iﬁ4ﬁ'}?ﬂﬁ‘)d/f|1ﬂ4r+ W% N AT+

'ﬁl&ﬁh‘ﬂh B AR A EN A+ 2O 2 B+
A

W IR 2 R A AR R D e A T 06 S A 2 o 2 S
WA DAL AT S A i 3] P T R s R b R DA S g AR
A A, 85 P AT 5 BH R A S T8 il 3 A A . AR a2
Sy 66 30 IR AR ) 0 e A A D R b 34 b £ T, R 0 A
W S AT DA T, A ) A R A R T ALy A EL
A7 It 8 T iy b, [R)IRE, p T S £ s AR AR R
18 0, W53 I AT R B8 DN A S AL TE A R A R B S b AN
AR EAE b BRBE R O T LA R B

T R AR R A, fEAG H HIﬁiAE’TL'“?lﬂ
Fe WSk ey T v o T v B o AN R T Dl =
SERNE &% b A, IR T 28R4 U7 % . AR e s A8
W4 1 R B Ay it e dk e 4 B B 1 T A 40 IR IR G, IS 0 I 0
Jihi FE TS T 7 A A 1) 400~ 500“(:(-}'-;‘.1!%;'% 2001), ifi
JEI N ESRUES R (A T S g L S el e R R e
JEAE FH R [R) % e R . BRI, W57 PR o 8 TR B
AT AT A K [ A B 0 5 b vy He 28 JoT A b 8 R Al ik
S JE s B I T A A e .

References

Clll‘.ll Hllllgﬂll.

1997. Metamorphic characteristics of middle— low er pro-

terozoic Yuntai Group in northern Jiangsu[ J]. Jiangsu Geology, 21
(4):204~ 211( in Chinese with English abstract) .

Chernoff C B, Carkson W D. 1997. Disequilibrium for Ca during growth
of pelitic garnet[ J]. Journal of Metamorphic Geology, 15: 421~
438.

Fan Jintao. 1995. The petrogenesis of the spilite- keratophyre sequence
of the Haizhou Group in northern Jiangsu. Regional Geology of Chir
na, 2: 118~ 124( in Chinese with English abstract) .

Gao Jun. 2001. Rock types, mineral constituents and metamorphic

progress of high_pressure metamorphic rocks in northern Jiangxi

Province [ J]. Acta Petrologica et Mineralogica, 20(2): 134~ 145
(in Chinese with English abstract) .

Kata T, Enam M and Zhai M. 1997. Ultra_high_pressure( UHP) marble
and eclogite in the Su= Lu UHP terrane, eastern Chinal J]. Journal
of Metamorphic Geology, 15: 169~ 182.

Leake B E, et al. 1997. Nomenclature of amphiboles: report of the sub-

committee on amphiboles of the International M ineralogical Associa

tion, Commission on New Minerals and M ineral names [ J]. Ameri

can Mineralogist, 19: 1 019~ 1 037.

Liou J] G and Marnyama 5. 1987, Parageneses and Compositions of am-

phiboles from Francisean jadeite — glaucophane type facies series

metabasites at Cazadero, Calilfornia[ J]. Geology, 5: 371~ 395.

r}lﬁllki h“l, Ba”“(} S, 1990. Prl}g]'a:]ﬁ all(l rlellgril(I(". |'|1(".li|"1llr|}|'|[ﬁ||| llr
hematite bearing schists in the Sanbagawa belt in central Shikoku

8: 425~ 439.

[J]. Journal of M etamorphic Geology,
(O Brien P J. 1997. Garnet zoning and textures in overprinted eclogites,
Bohemian Massif, European Variscides: A record of their thermal
history during exhumation [J]. Lithos, 41, 119~ 133,
Qiu Haijun, Xu Zhigin, Zhang Zeming, et al. 2002. New mineral evi-
dence of high_pressure metamorphism of the subei high_pressure
belt —Aragonite in clusions in garnet from greenschist| J]. Geologi

cal Bulletin of China, 21{10): 617~ 624(in Chinese with English

abstract) .
Ravna. 2000. Distribution of Fe®*

and M g betw een 1'(1(-'M\I11'1§ garnel and

hornblende in synthetic and natural systems: an empirical calibration

of the garnel— hornblende Fe— Mg r'ﬂllh(-'rnuum*l(-'r |J| Lithos,
53:265~ 277.
Reinecke T. 1998. Prograde high_ to ultrahigh_pressure metamorphism

and exhumation of oceanic sediments at Lago di Cignana, Zermatt
- Saas Zone, western Alps[ J]. Lithos, 42: 147~ 189.
Selverstone ], Spear ' S. 1985. Metamorphic P— T Paths from pelitic
schists and greenstones from the southwest Tauern Window, East-
ern Alps [ J].
Spear F' S, Kohn M J. Florence I P,

Journal of M etamorphic Geology, 3: 439~ 465.
1991.

implications for thermo-

et al. A model for garnet
and plagioclase growth in pelitic schists:
|mr{m|elry and P- T pzll}l determinations [“, J()llrllill of Meta

8: 683~ 696.

Sun Jingxiong, Pan Mingbao, Chen Huogen, et al. 1992. Macrosopic

morphic Geology,

deformation characteristics of Donghai eclogites in PreSinian meta-
morphic complex in northern Jiangsu Province| J]. Acta Petrologica

Sinica, 8(2): 161~ 167( in Chinese with English abstract) .



40 woAaon W

v,

#

Au

Fi ?ﬂ 22 ﬁ

=
SR

Sun Jingxiong, Zong Chunhu, Cao Demin, et al. 1989. The metamor

phism of proterozoic Haizhou group, northern Jiangsu [ J]. Acta
Petorlogica et Mineralogica, 8(3):212~ 220(in Chinese with Eng-
lish abstract) .

Suo Shutian, Sang Longkang, Han Yujing. et al. 1993. The petrology

and tectonics in Dabie Precambrian metamorphic terranes, central

China| M|. WU Han: Press of China University of Geosciences,

182~ 197(in Chinese with English abstract) .

You Zhendong, et al. 2000.

China:

Earth Science ——Journal of China U-

557~ 563( in Chinese with Eng-

Suo Shutian, Zhong Zengqiu, Relic UHP

structure in Dabie— Sulu region, structural expression and
geodynamie significance| J] .
niversity of Geosciences, 25(6):
lish abstract) .

VirginiaB S, et al. 1997. High_pressure( ~ 2000 MPa) kyanite_ and

glaucophane_bearing pelitic schist and eclogite from Cordillera de la

Costa Belt, 38(1): 65~ 83,

Volkova N I, Geochemical discrimination of

Journal of Petrology,
1999,

Venezuelal J].
Budanov V I.
metabasall rocks of the Fan_Karalegin transitional blueschist/ green-
seamount voleanism and

schist belt, South Tianshan, Tajikistan:

Lithos, 47:201~ 216.

accretionary lectonics [ J1.

Wang Qingchen. 2001. Dewelopment of studying ultrahigh pressure

metamaorphic rocks from China during the past 15 years [J|. Acta
Geoscientia Sinica, 22( 1) 11~ 16( in Chinese with English abr
stract) .

Willner A P, Herve F and Massonne H J. 2000, Mineral chemistry and

pressure— lemperature evolution of two t:mltl'{uéling ||igh pressure—

low temperature belts in the Chonos Archipeligo, Southern Chile

[ J]. Journal of Petrology, 41(3): 309~ 330.
Ye Huiwen. 1990. Metamorphism of the Glaucophane_schists in China
[ J]. Acta Petrologica et Mineralogica, 6(2): 103~ 111({in Chinese

with English abstract) .
Yu Jinhai, Wang Ciyin, Lin Liming. 2001. The nature of HP metamor-
phic zone and its relationship with the UHP metamorphic zone in
Acta Gelogica Sinica, 75(1): 82~ 90

(in Chinese with English abstract) .

northern Jiangsu, China[J].

Zhang Ruyuan, Cong Bolin, Liu Zhongguang. 1993. Su- Lu ultrahigh_

pressure metamorphic terrane and explanation of its origin [ J]. Ac
ta Petrologica Sinica, 9(3): 211~ 225 (in Chinese with English alr
stract) .

Zhang Zeming, Yang Yong, Zhang Jiangxin. 1999. Chemical zoning in
eclogites garnet and its dynamics in the west Altyn [ J]. Chinese

44( 16): 1769~ 1773 (in Chinese) .

Science Bulletin,

Bt P 3252 3Rk
B . 1997, dbep— W oo A8z & B4 HIRRAEL D).
JiE, 21(4):204~ 211,

B, 1995, b ifE A0 5 A0 BE AR O AL ]
2: 118~ 124,

VLR

b [ b e i,

W . 2001, AL A T I A Y AR A e
[1]. S ai, 2002): 134~ 145,

IMA- CNMMN fi A7 Gk % 0y 23 ( ESLAE) . 2001, N A7 i 44
L) ST eE AR, 2001): 84~ 100,
Gl iU, VFARSE, SRPEW], 2 2002, 5 ke AR ARG b AR
AT AT BRI D) . HeRGE A2, 21010): 617~ 624.
hEEHE, WO WokHL S 1000 MR ACHY R PSR Ay e
W V0 B W AR TR AL D). AT, 8(2): 161~ 167.

e, SEIE AR, WORER, A% 1989, Kb G H i B AR T 4 D
[J). A ek, 8(3):212~ 220.

SR, ARBRME, BRABTE. . 1993, R i A AR T R

SR A A ML B o R A R, 183~ 197.
FATH, BRIEER, WEIEAS, A% 2000, B - 9500 DNk 4 T b i
PILEN DR S 0] HERFRE, 25(06) 1 557~ 563.
AL 1990, HPEEE A S AR AR RAE L)) . A Al
6: (2) 103~ 111.

Ty, R, ARELOI. 2001, H b AR
AR AT DGR J] . MR, 75(1) < 82~ 90.

TRAGGE, MATMR, XLGG. 1993, 55w T AR b A 2 I 1 TR A
[J]. i A54R, 9(3): 211~ 225.

SRR, b 55, SRERET. 1999, IR 400 B R
Iy S eah heE e 3 ).

LLTA
7,

PR G A Dk e s

TR A I
FleFiiiie, 440 16) - 1 769~ 1773,



