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2. EIREEE BRI T

AR, MU S (LB A R BAR R AE B R 2 AR R Inih et 35
(1989) I H ARG T H R ER A (LL257 (1989) AHEF RIS Zhein & 4 & 14
KVEHE (1986) MIAAREDG T SEEHAN G IREMEEDE . Bk, WNFRIEEEEE
BRG], EHEELAHAENRbEERERFEEE X

2.1 HRLZERFIE

FRREAE ARE RN G OLRR A NE 1 . B FUE RN 510, °F3 4 50.5800,—
f Na,O KT 2.5% . KO /hF 1%, Na,0/k.0 ¥#2% 3.42, ‘B Si0, SHRMANZK
AR, LUEAsieh. R85, BRES H.0" Nifr. AA2EMAY, M3k
JBIERESHEZ RS R, ROAREZRARY H WM. £AFMEL (H1), #HE
mﬂEiMEﬁﬁkﬁﬁ%ﬁﬁﬁwﬂkMHmmo~%uﬁ,%ﬁﬁ%ﬂkm HHHBL
128 R B dh sh Kb % o

M MBEE RNy R8RS (DD SErh7E 30~35 ], AHM 1y 5 4E, X 5 K. C.
Condie (1982) %) & IR B 16 3h KBl £k A L Ry 4 e sy AR TG B AR FAHIE

F

. A
TiO; % o —
/ \ B
2} AT ELETEEE
/. '
/o /
B / v
I . VN
: l\ . ,,‘!Od
. X ?‘AV 4%
o} 1 L o i ZFe /M
i 2 3 0/Mg0
K1 4nE fBEa AV R B 2 BB 1i0.,— X FeO/ Mg O it
Fig. 1. AFM diagram of the Fig. 2. Ti0O:—Y.FeO/MpO diagram
spilite—kerotophyres. of spilite~keratophyres.

A—RERNE XKL, B—SUkILE GE
Muher, 1980)

Kmﬁﬁﬁ SR KR, H Na.O, KO &R B EHE R, &P BE4HE A
m%%%NhoﬁK@,hNEEQE%%NmQ]&OHW%Mr#uN&O%mﬁE
e, X—RERE IR NaO, K.0 B, £SINRGEIA kil
KINZ K TiO: A BBAE, FABEKIIE R TiO: FH7E 0.48~1.10% , £FeO/MgO 7£
1~2 ], TiO:»—X FeO/MgO EfREERE 4 Al HIKUEERK (B 2),

2.2 HEITHR, MihICHREHE
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TR ET LKA ST RE R KBS E RO IZ B, DPearce % Sy
—UPR LA BRI ER . £ 2 BRI AR & ERIR RS R E AR E )
ﬁ\ Lo br R, REEmRER M Ti, Zr % 7 A CEBIRE., 7€ Pearce % (1972)
M Ti. Zr. Y. Sr ik (B 3), WBEAMRE RS HESREZRAR EFAEE K,
el TR RS T REERIEZ R A, (7R 80K WAL,
x2 ABAMREANBTESE B 106

Table 2 Contents of trace elements in spilite-keratophyres

Bk
- R = HOOR P& T Zr Ba Nb Cr 5S¢ Y
1] H
v PRI 28 5 5600 | 118 673 5.08 | 12.4 | 2904 | 37,5,
g —
6 M RE N 8 5166 107 462.3 | 4.86 15.6 | 127.3 | 25.58
— —
~ 5 TR 5 3730 128.2 | 433.4 17 20,5 | 249.8
B —
1 (MR A 1 3252 89.7 | 290.6 | 16.5 47.3 | 299.6 | 13.7-
T
3 AR L 21 2632 $9.3 310.2 [ 17.3 14.5 | 1515 | 15,04
: — R —
2 R 1 2150 | 44 215 19 98 | 199 4.0
——
- 1 B 2 5 2537 | 70.1 379.2 | 25.6 | 71.2 | 113.5 | 13,4
At .

P MARYARLIYITR T

Ti/100

Ti/ 100

Ze o b 2 St/:

B 3 4HRAPEMAR TiL Zr, V. Sr E#E
Fig. 3. Ti, Zr, Y and Sr diagram of spilite-keratophyres.
CAB—FR XA LRT—BIRRZERYE OFB—AEEIMZRA WPB—EHNIBIRY
(32 Pearce %, 1973)

Pk BE A E BT R FABE B R AR L TR RAE L 3 . B AR A RNR Itk
BB, La/SmifikT 1, HEREFHKOES, RUBH A THME SRS DD S
TRERES EHAEHERBARE—BER W La/Yb % {4 3.82~10.56,
LCe/TY (B, EHATTE) EHE 1.62~3.17, Bt rHER ML ERHM LS B
SR B R K U AR AR
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% 3 ZBROFBEARITESHIEER (THE
Table 3 Characteristics of REE parameters of different rock types in various cycles

(mean values)

%;@ F—rEm g - & @ FE=hEm £ W K o
’g/}ﬁ AREAER | MBEEAE | AREAE | MBERAEE | ABESL | AREAEE

ZREE 90.99 83.01 108.66 75.29 80.04 179.88
ZCe/TY 1.90 2.58 3.17 2.68 1.62 2.35
La/Yb 4.13 5.50 5.41 5.77 3.82 10.56
La/Sm 1.47 1.66 2.12 1.69 1.81 3.69
Gd/Yb C .37 1.51 , 1.21 1.57 1.18 1.21

8Eu 0.96 1.00 0.94 1.03 1.41 1.04

2.3 FLRIFE ,

AEBEREE R KL, B eNd, ¥S1/*Sr iR E. BIWK i & #g eNd=
7—10, ¥Sr/®Sr=0.70437; FEKEEE " HER ABEAE N eNd=5.98, *"Sr/*Sr=0.70417,
FER Nd, Sr RURARBHE. Wb, REHABILEEBHET (S8, &Rt ks
), ETHEARATRUMBERAERRNKSEH LML, X—F AR E R BE
(1982) AR E HHHSRABEREREZL—.

£ LR, FoKBEANE M A RN A A RIS, R RRAE XN R Mk, ¥
R RT BRI, BRIt REPG T EREREEEIL G B RS AN B
.

3. WIFORUERIREE. Mo R

3.1 AR YA R
FIANd, SrAMECESEHESRREAYRARS B IZRH. AL EK BE
TIEEAREAR Nd, Sr R EWERE GR4), HAZTRABEMAR, IHEEAEE
10 U5 Xy U B
6 MR kb, TFHh5E, IS R RCERBEMBE AR Nd, Sr R B2 % (£ 5),
HHIH T=2891 Ma if & i R4 5 K FkBE AR Nd, Sr RMEELR. HEAR S,
I, =%Sr/%Sr—2.8836*Rb/Sre« (e!+42¥1078-T 1)
IL,='Na/'"Nd—0.6215+Sm/Nd- (ef*5+*1076.T —1)
e, =05+ UTI)"*~1Ix 10"
efa= [l &a+ (JRa) CHUR — 1] x 10*
L EHREGRAARE (1986) FIH eNd, SrilBEAAEEDRARNETERS
AT 2.
{ngd(M)'fM‘*‘Egd(Lc)'ch‘f'5§d(uc)'(1—fM~ch)=5§d €3]
S fute§ino fretefiwor (1— fu— fro) =%, (B)



#E3H MR, WFEKBEANE AN ST B IRE R e B S IR I 263
® 4 FAEMPWENI, SrRUEINTRR
Table 4 Nd and Sr isotopic data of Keratophyres of the Pingshui Group
.= FZ: Sm jg-s | Ndjpoe | #sm/HNd | 143Nd/44Nd Rb -5 Sryg-s | YRB/ST| ¥Sr/%sr
1044-T1Ls 1| 4.551 22,211 0.1239 0.512516
1044-T1.4 2 | 4.520 22,344 0.1223 0.512507
1044-TLs 3 | 4.083 19.882 0.1242 0.512525
1044-T'Le 4 | 4.138 20.192 0.1239 0.152517 22,398 632.16 0.10211 | 0.70417
1044-TTs | 5 | 4.682 20,374 0.1390 0.152606
B EEHEFHAFIE T=81Ma  eNd=§6
F5 FABANARLER. TH. #HERAESINI, SrEGEEX
Table 5 Nd and Sr isotopic parameters of the end members of keratophyres of the
Pingshui Group and upper crust, lower crust and mantle
& ¥ ‘J:f:‘ﬁﬁb% (ue) | E#His (O | b 8 (M CHuR 5 UR ok O#
Nd 108 ) 31 } 40 ’ 18 ) 21.00
MINd/HNd ) 0.512120 , 0.510710 ' 0.513000 , 0.512638 0.512534
Sm 107¢ \ 6.2 3.0 5.7 l 4.39
Sm/Nd \ 0.2000 0.075 0.316 170.1967(1478111/1“Nd) 0.209
St 107 ‘ 350 425 380 l { §32.16
Rb 105 110 20 9.5 | 22.308
Rb/Sr 0.314 0.047 0,025 l 0.0827(¥Rb/%%S1) 0.0354
8781 /88Sr 0.7338 0.7059 0.7036 0.7045 0.70417

£6 LF, TR, #@5FABEEFRRNND, SrEURMANR (T =891Ma)

Table 6 Nd and Sr isotoplc composition of the provenance of the Pingshui Group and

upper crust and lower crust and mantle (T =891 Ma)

UR 8 CHUR uc r Le M HAERERX
ITsr 0.70345 0.72222 0.70416 0.70268 0.70287
1T Nd 0.511488 0.511394 0.510438 0.511852 0.511794
gTsr 0 266.83 10.09 ~10.95 ~8.25
eT Nd 0 1,84 -20.53 7.11 5.98
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K-
Su=95.36% (Liig4dls)
fre=4.0% CTHFHD
Sue=0.64% (LHFEH )

ZICiRA BRI REZY, ARG kA REERYREEE G F Labig, Mgl
ML 4.64% .

3.2 HWRURIREE SHb5e)E MG 5H

R RFK ISR FCRIE S BB RHEA X, MiaAP KO &85 & kK
R, IRELREENBRRGHIRESETIMEYE, K. C. gElmikd, E—ENEEE BN, L
iy $i0.=60% MEAEL&HET, K0 SREEERBERE (S2) REE E (O
%'ﬁ%%%

Sz=89.3:K,0—14.3 (km)
C=18.2:K,0+0.45(km)

e KBS R AT K0 5 SI0, Ry {LEE, RMEtR 2 k 1B 24 Sio,=
60% Bt, K.O &&A1.25% . WbERARMYBNR, KH.S2=97.3 km, C=23.2km,
S el AR, FBRMERFIK A S F Rb, Srik AT Rk Kk B b 5% JER

(3 K. C. Héili, 1973) - /RBEMABEA ) Rb=22.398 % 107°,Sr=632.16 x 107, 7£ &
A M TR BE 22k 29 km, '

[ 4 Rb,SrikEEHSEEEERE (Condie, 1973)

Fig. 4. The relation of the Rb and Sr concentrations with ocrustal thickness

4. #Eig

SEKBEANEE MABEE R A AMLIRIE S, [RIAL R R AR % 07 A B S5 R R W

4.1 FARMBATA RBESRERIKNE, BBRICHEREHTLRFRET, hiE
T B I E R AR TR B R, R IR T E O IR P S S IR R
FER T o
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4.2 ATEKHYRHy LG BB IRAR, £0h95.3670, MR RYuke
23k 464005 AFORIRIRE RS 97.3 km; YR FELE 23.2~29km, J& i & Bk
i, RUBMDERE. ‘

4.3 TEILAWRR N L%, FRBEAA BA X3 528 B R B kg kA ks
AIE 24328 BV 28 W57 20 O 28 R B PRI, R IR A AL B i i B e R % . T AEIL 4R
W A TR D . — 0 RBRZE IR B BUE R, R HRR BRI A, EREE N
Bl ey B R R R Z —, RS REZ AR SR T R Stk RFK L& —BE I
AR, B8, THAMRER-SRERARIUHAR, BRI HINKRYBTFRREA
W BMGEE LIRS AR, JFEEERR RN ENRHE,

AT KA 115 TFAEX AR, ERCERp, RkiEH, M XERT
BN, EREMATRIERE TSR RER, fEHERER.
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1 FHBS%, 1982, WEMEVE, DEBENEE.
2) TAAEEZ, 1988, REWRHME, kPR,
1 IBEBE, 1982, KILERNPIRTE AEBRREEATHEERE,
T4 MBS, 1989, AFNBRERREXYREERY. BAVHRLE, 8%, 11,

THE FORMATION ENVIRONMENT AND MATERIAL
SOURCE OF SPILITE-KERATOPHYRES OF THE
PINGSHUI GROUP IN ZHEJIANG

Lin Qinglong

Abstract

The spilite-keratophyres of the Pingshui Group occur at the northeastern
end of the Jiangshan-Shaoxing fault. Systematic studies of the petrology,
petrogeochemistry and isotope geology show that the spilite-keratophyre
sequence of the group, composed mainly of calc-alkaline series, was derived
from the sodium-rich magma in the upper mantle.It originated in an island-
arc environment in the early Iate Proterozoic from continentdl crustal
accretion on the southeastern margin of the Yangtze paleoplate. The material
source and composition of the Pingshui Group are as follows: the upper
mantle materials account for about 95.36% and the mixed upper and lower
crustal materials about 4.64% . The sequence belongs to tiansitional continental
crust. The thickness at that time is estimated at 23.2—29 km. The depth of
the source of magma is about 97.3 km. It has been also ascertained that the
Jiangshan-Shaoxing fault was a converging plate boundary in the Late Pro-
terozoic rather than a main rift trough of the South China rift system,



