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Abstract

Cenozoic basaltic rocks sampled in Nanking area have been geochemically
analyzed. These basaltic rocks occur as lava flows and pyroclastics. Both central
eruption and fissure eruption have been found. The basaltic rocks can be divided into
tholeiite, olivine basalt and alkali basalt; with olivine pyroxenes and plagioclase as the
major phenocrysts. The early formed basalts contain more clinopyroxene than the
later one. Based on the chemical compositions of the basalts, we suggest that the
parental magma has experienced olivine and clinopyroxene fractionation during
magma evolution. Simulating calculations indicated that parental basaltic magma has
fractionated 7.57% olivine and 11.93% clinopyroxene and left 80.50% residual
magma. The (La/Yb)n ratios for the tholeiite, olivine basalt and alkali basalts are
13.6-14.6, 13.2-15.9 and 13.0-28.4 respectively. The incompatible elements are
enriched and show spidergrams similar to ocean island basalts (OIB). The parental
basaltic magma may be formed through 5% partial melting of the mantle source based
on the model of Shaw (1970).

We suggested that after the cessation of spreading of the South China Sea, the
thermal centers might have migrated through southern China to Kiangsu province
which caused the reactivation of Tan-Lu fracture zone. Based on the geochemical data
collected we suggest that the parental basaltic magma (JK-1) was derived from a
depleted mantle source and has experienced the fractionation of olivine and

clinopyroxene to form the residual magma (JJ2).

Key words: basalts, geochemistry, petrogenesis, Nanking area
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Nb #o Ba 2 B8 I2 RRA E 94 BRABTAALERNZIRHLZXERR
BIK-1> MbkE B RLBRETER T 7.57%H% 6 £ 11.93%4HH 5 2 & & o1t
VERE » PTAB I 2% -

CAOMEAFRAMENAY  THEHLLEREZ/LEMEE (Chung et al,

20




MgO(%)

30

20

10

@®IC

¢ KX
mr
AJL
Oon
O IG
[JIN
Q
i @
Y
%(
\
| . { | l
20 30 40
100 X FeO/(MgO+ Y. FeO)

B/ TEE X REEEMgOR 100 £ FeO/(MgO+ ZFeO)Fill -

4 Enat /3y B9 Brook and Nielsen (1982) -

21




KREFIK- 1RGSR B RATESR (M-1) ZHERR
wt% JK-1 M-1 OL CPX
SiO2 47.81 52.74 36.46 48.19
AbO3 12.80 15.38 0.10 2.60
2. FeO 10.48 0.18 30.32 13.24
MgO 11.74 5.1 3249 13.95
CaO 8.69 8.09 0.36 17.93
Na2O 424 3.5 0.16 0.57
K20 0.48 1.57 0.08 0.15
TiO- 1.46 1.25 0.05 1.86
MnO 0.154 0.12 0.48 0.11
HERER: OL:757%

OL : Olivine CPX : Clinopyroxene
OL » CPXZ LR HR SR AT ATT (1987)

CPX : 11.93%
AT ESE (BIM-1) : 80.50%
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= FIRXEEHR (JK-1) GRS UERATES S BB AT A
ZH LRI ECRBGTERR (M-1)

OL CPX | BukD | Coppm) | Cwm.i(ppm)

La | 00067 | 0056 | 0037 51 36.4
Ce | 00060 | 0092 | 0059 97.1 78.67

Nd | 00059 | 0230 | 0.43 45. 29

Sm | 00070 | 0445 | 0275 8.53 6.37

Eu | 00074 | 0474 | 0293 2.54 221

Yb | 00491 | 0542 | 0351 2.01 152

Lu | 04540 | 0506 | 0486 0.27 0.24

OL : Olivine CPX : Clinopyroxene
OL : CPX=0.39 : 0.61
REEFEOL & CPX 2 3 Bl BLEEN B Fujimaki et. al. (1984 )
CRFBEHRIIK- 12 fEFE
Bulk D=3 a ;xKd,
H a=1
a FREEYIEFTMEE 2t
KdRITTR BRI RE
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R= WOMETTREIERS (312~ IB3RIG2) FHHESEERITESR
(M-1) ZETREZ L

ppm |ETEAE (M-1) 112 113 JG2
Ba 635 646 456 591
Cr 166 189 114 244
Nb 77 65 33 55
\' 145 133 145 197
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1994; Chung, 1999; Hguyen etl.,, 1996; Ho et al., 2000a, 2000b; Hsu et al., 2000;
Juang and Chen, 1992; Zhang et al., 1996) - R & EM A S E R4 F2 %1t
ERRENMIRZIAsBBEE A LZERLEZCFH 0L HAAM
B ZAEAGEALZAFZLMA  TRBAMIREZLE  ZTHRE
HERREHILENT - L RNNFEMFLLLE (S NdFPb B %k) B
AR BBBEREEVILREREVE  HTREAZEREY AN £
A% ° Zindler and Hart (1986)#] A Sr ~ Nd #v Pb B4 £ 454 » #$b& & 4% DMM
(depleted MORB mantle) ~ HIMU (high U/Pb) - EMI (enriched mantle I) ~ EMII
(enriched mantle II)f» PREMA (PREvalent MAntle) .18 ] 4£ 3. & 3% 5k 4~ * £ 32
FPEFRFEGEZALETEBREIMRASHREIRER LG RAERRER
H EM F IR R -

BREFREAT4 AAEERNETREALERIAABAFARLIAEHY
SERFLEZTXLOIBEM » B EF Fiuehsdtt -

& Nd/*Nd # “St/Sr B (B+) FoEARERZTAKERAEZ
ICREHBANPELZTXLEMORB) LA REFBRBRZEMN - 2R
BAFIHBRIAFSCENBETERAZIZRALAFABNF L TR L2
M BRTARRERNZZAN LB TERRE FZ X IEHRAE I BEZINS
BRmAEL AT UERFLEBZAFFEBRLIAFEZRENETE TEAR
L # 8% K & (OIB)Z shibsd+t -

AXH A Shaw (1970)z#HE AKX #EARXLEN R IREZ 5B ML
B AEo0KT:

C/Co=1/D+F(1-D)

CL: Rt Ry k2t E

Co: BRI AFLE

F:fghmz2i

D: @anathdt

AXBRIGEERZHREF ARG B E (SFERFMAHA » 1987)
VB ERIRZ B BEME Ol EME(px): 4L (cpx) ¢ R&E(SP) =
62:25:10:3; £y 2 Btk B I N R R IK-1 R EA B2 R 2 K5 # A Shaw
Z AKX ESL > FERRIREBRY 5B REH A2 TLROFTHEZZTK
TR S0 EHRZIER EFHERNETRERBETATZIHRS 2R
ERZHER (REG_BEMLE) B8dh 528 oBe8 24 JK-1 Re5%
SE R A FILBEFTER Y 7578 MG F 11.93%4 % 6 B AR T JI2 #74
B -

Pearce and Cann (1971, 1973)%& 4% & #I A2 ik 430 5 RAR R Kbtk
EFF AMARKICREF LEHNEANTRARNBENZTRE BRI TH
it— £ M HH B (tectonic-magmatic discrimination diagram ) - st ¥ FI M Z £
24| A B &% %k (high field strength elements) » €3 Ti~Zr-Nb v Y £ 7T
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RN o (OL) ~ EEL (OPX) -~ BHER (CPX) fIdkdkf (SP)
M L ITR T ECRE

OL OPX CPX SP Buk D

La 0.0067 0.0023 0.056 0.01 0.011

Sm 0.0070 0.089 0.445 0.0064 0.071

Eu 0.0074 0.086 0474 0.0061 0.074

Yb 0.0491 092 0.542 0.0076 0315

Lu 0.0454 14 0.506 0.0213 0429
2t of.

OL - CPX#R##Fujimaki A( 1984 )
OPX#R#8Dunn and Sen (1994)
SPiE#ENagasawa et. al. (1980)
Bulk D=3 a xKd,

H Y a,=1

a RIEYIFRIFT S E oL

KdRITREEYIRIA B R B
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FOUREAFFHLEHBAEAXMRERSEAAVE BB LE &K
TARHAN KL S RAATHEOBBR BT A4 o 4 2ND-Z1/4-Y 2 338438 |
HE (B+) ¥ AREAZIZTRE 2539 EERRAITZ R 2 (WPA-WPT) &Yy
FEP ELRAHENZAT S RAEHE LR BN LR EEZIRRAI KL
G AEY BEBATHNEHRFIHNANERNE FH 22451 (Chung,
1999; Griffin et al., 1992, 1998; Lin, 1995; Menzies et al., 1993; Okay and Sengor,
1992; Yin and Nie, 1993) 344815 € B AT R A R SR Y R FRBE P > AN IE
BEFRMIRKLEHEESENARRSNGRERER - A T4 (Basu
et al., 1991; Chung, 1999; Griffin et al., 1992, 1998; Ma, 1987; Xu et al., 1996, 1997;
Zhangetal.,1995) B~ EBEF R —EHIRRE bR LR §RE R
PR TR XL EE8 24 LEREABALT R TER FHBS
FEHIBH EARBAZAEEE R ZRELBEBEESILERAK
RTREEBGZRE -

w3t EARREF

FHECHEAEARNETR  LRFTFTH&H:

1. AAREBRAIZRETHISATIZRE BT SR TXE £
SFLIUBBEE - MMLAMREAHEERE  THEAZZRAENSGERS
ZHBoRE  EAMURZIZTRE4E L EHMRERD

2. ABEZREEXE  MIEFHLAUER SIO2 M2 & #M1%MmA A Brooks and
Nielsen (1982)f7s2 L8y & & LR A FEF » FET X T B2 KA KLEL
P THRERUBME RAREL AHEHERSILER -

3. BEBRERSILHHELRTFo ARXEAXIZRAEBZLRARKILEBR
o R T.57%%ME F0 11.93%8HE 5 2 4 B b/ER » Mm%k 80.50% 2 47
2%

4. FEZZRELBABRLIAFEAALAEAREIATEEABUAELEZ K2
(OIB)Z 3bAb 45 M o

5. ¥R EGEFLREE SRR POTREALELBES » BRI
BRAEERN BB FERATRALEANEHETIRTEH > LI HbE LI
SR BRILKEERNZIERZRE -

6. B Shaw (1970)z 3t E AR » H45 B E M b&IRE X 5%2 3 55 B &
ZREFEE -

7. 72 2Nb-Zr/4-Y £ BB H BT AREZIZRXEHNBEARARNTZTR
EeyEd -

8. AENZRALAREEBREE  NMEBMETIRYE > LI ELY 5%
ZNIERE EARBERCKL) w2 RERE T 7.57%HMEE v 11.93%
FHELZERILER B AT 8050%2 474 2 %(J2) -
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2Nb

WPA:Within-piate aliali b.
WP T:Within-plate tholeiite
VAB:Voicanic arc basait
P-MORB:Plume MORB
N-MORB:Normal MORB
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29




B~ &K

5 &: 1 P>

THRIERERB (1970)1/20 ¥ (HHE) BRETAERS -

AEHBE R (1974)120 & (B LE) BERMEHERSE -

WK A/ (1977)1/20 & (& XHe) BRBTHAERSL -

THHE (1988) EhEMARTALZI L ERUKILLEAL AL LR AS
BERRAE LR £580F -

BB FEHE-BAAK (1980) A RXELSHARRFIL-ERET B34
11-24 g -

BB E (1982) YRALANBHER A -EFTAF - £ 1268551248 -

FEZ (1980) HHXE R - HFPR > £ 2604 34> 22347 -

BREN - FAE -HBAR - Z4E (1990) & 6 & - MAEARXLERBRK
MERBBARMFER -  TELGERSRAHHNLRXE  HwE LR
124-131 § -

BRAEZ (1982) AR T T dBEMART AL MRS - PEAMHARKLEF
REFKILE (BEHER) > ME KR > 171209 B »

KHE - REX ~ 04 (1990) KBS EEARRTEERRELBE - b 4
BRAE 0 212 R -

SR - BRIE N (1992) BREAESPHEHLETRLHHKALRE - TRFHARXK
L ERPRMFICE (BEMEH) WE IR > % 246268 B -

WER - MAA (1987) TEARFMARZALRAFRABLEE - #2 UM
£ 490 § -

A (1990) £ S BMERE-CE—SENEABRELH K LERREHHE
AR - THRHMEAZHRAE £ 163 R -

Bl (1992) PEAMARKLEZFREIRERCE - EHRAE - £ 4277 -
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