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Petrological and petrochemical characteristics of Early Cretaceous
volcanic rocks in northeast Jiangxi Province
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(1. Faculty of Earth Sciences and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. East China Geological Institute, Fuzhou, Jiangxi 344000, China)

Abstract: Petrological and petrochemical characteristics show that there exist such volcanic and
subvolecanic rock types as basalt, iddingsite olivine basalt, olivine basaltic trachyandesite, tra-
chybasalt, latite, trachydacite, trachyte, rhyolite, tuff and granite— porphyry in northeast
Jiangxi Province. The voleanic rocks can be subdivided into high K calc alkaline series,
shoshonite series and alkaline basalt series. The high K calc_alkaline series is rich in Si, K, and
poor in Mg, Fe, Ca, AL The shoshonite series and alkaline series are rich in K, Al, T1 and poor
in Si. It seems that shoshonite is richer in K, Ti, Si and poorer in Mg, Fe, Ca than alkaline
basalt series. T hese complicated volcanic rocks might have resulted from strike— shift and an-

gled subduction of Faralong, Izanagi and Kula plates relative to Asian continent and the NE-
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NNE trending strike— shift shearing and extension generated from the plates movement.
Key words: Early Cretaceous; volcanic rock; petrology; petrochemistry; northeast Jiangxi

Province
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3.16 Ma( XI5 2%, 1999) , Z a4 (1 OA /K [ ZE4EE ) 101. 8 Ma £3. 2 Ma( 2=
HE4E1989) 98.0 Ma JZ 91.7 Ma( FHI4%E, 1997) |, J& T 5. (13 qH . A Kl #g e b A 4R
o ] 2R Bt Ll IR G PU U I, R AERE AN [R)-T 3 84 1 i M A ikt ok L 2, AR )
TARITH TR T AR L, T B R DR R v [ AR R Rl 2 b AR AR KL 1
RIRTR PR HA e & X .

2 KA B AT AR

AL 2 L Sk Kl AT Zals DT A RO Kl MR X Ok %
a M X s Efls Mg s Mifis RECE FAE MALH BPER 5 .

(1) ZMle BT, £ TARA P RS, 227, BREECKE 40K,
WA, BURYOIR, BEARBUCHE B i 45 40; BEG DT 5%, 2 20 A AR, 2 R
ANGE [ e A7 SRR ER s FEJTUN B 5T, 2 B0 KA T S /D G, R 45 4

(2) MM s SHlfs  FERLTEH L E S R 2 bR 4, )5 17. 9~ 30 m,
AR KRR, BUEDUIR, BEEPUIRE R, BE& DK A 8 E, S8 10% ~ 15%,
m BB, (HARGUK T, W SZ i i S 3R . BEA 2 SRR, B RER R s 4,
Ut KRR BEIFAR AR K 77 . A B LRI SRR IS A B, ARk i & D R AT
ATHEBE o R E A0 /N BB A Bl B B, LR ADURHTET &5 4 . 7E 2R 2 AR T 9 %2
A AR B AOR, B R 5% M PER R A L AR S M s R
ARG, mPES S SRR KIEIRTER b eSSk R S A .

(3) WEE T F TR, WA OEEREG, BORETH, MOIERE . JamEER
AT B A, B A BRE A L ER A R, B A3 A S AN K, o e 33 A, TR R A
PRI 37 45 R I - SR B B A R, AT a0 R - SRR L AR KB



550134 oA AR X A B A B A SRR 33

P SR ERRLGE ), AT AR S FBIORE 0 ) A S BOR IR AR K T R . 1% RS0 LA BRI
FHFIE, MBRRIAR 2~ 40 mm, K/NRZY, 2 RIRBR, ShEAG — 28085 10, 6k R K
whHzlE .

(4) BEWKE AMGTIZ, BIREE(D BRL(0 JRK(, BEIK S9H G h M, HUR I .
MY BKCH BHCA, TR 15% ~ 50% ., 35 SO 2 M, FLEROR B3 45, a5k
ik,

(5) ZiE BT BNl BRI, R B K EA D ERZE . HA
SR R, B PO SRALIREA i, A RRBEIR G M . TN DRSS R, 2
FHA SR RS A A . RHA SR 26~ 69, [ FE TR Z AT MMABEN
PIANEEAR, S0 M4 R BE S~ . B O T Ak G s BHb, B R oT WL 5% Rk .
TRZXEAE BRI, I A% BRIR RN P e ik A g . R FLiE %
G~ 3 m, SALEAIA 30% ~ 50% .

(6) Wi Z itk MLy WTEL S, SR RRE KBAHUSYOR ., 4
Al T BEAR G5 K, JE 00 R A £ Gl W i TR K . A TR D A T L A L F RO 2 AL 2 2 R i
XA, FEAZ R Gkyrh T 2P LA DR g5 0 . EE ARG R RUE A B A
R, TR % B T AEE R M Orse. A bag, 75sAns s (AT 1 . KA An= 32 fiyrh
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(7) BT FEOL TR T AR OGN b, 2A8 W, 5T
LR JE T, AR TR LK O, AT AR e, ORI . A R
f, BEIR G50, BOR R, BE& & BB KA B A 5 A 0, SR 2 toRDRLA 38 (KA 4l
Jik, FLAEBE &K BRBLEE R

3 kilraHra AR R

3.1 ERER

AR XL P S O R A A S A B B (2R 1) A A R A B RRAE . SR
[ b b RFBEHERE (1) TAS [Bl( Le Maitre et al., 1989), 454 44 MW W4y 85 F4FAE, XA
KUCE AT A4 (B 1), A 88 AT Ll O T Ao 2 o0 WO & O %2
= i Z s s M2 s A WECs s JERPaE .
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F1 MEESALFESNEE w gl %
Table 1 Major petrochemical data of volcanic rocks
B X bk Si02 ALO; Ti02 Fe:03 FeOD Ca0 MgO K:0 Na0 P05 MnO LOI  Total
MW il Gl 59.82 16.04 1.27 5.02 1.65 2.01 0.71 4.6 3.46 0.31 0.09 3.48 98.46
ZI1 Hnl Gl 59.56 16.06 1.24 2.9 2.49 2.74 0.8 4.29 3.18 0.32 0.124 4.73 98.47
SC1 #hil MU 9% 66.67 15.44 0.52 2.52 0.34 0.73 0.31 7.48 2.78 0.099 0.122 2.02 99.03
WT1 #hl 2y 66.37 16.37 0.57 1.9 0.49 0.54 0.28 7.31 2.84 0.099 0.06 2.65 99.48
WS il MYty 7004 13.74 0.48 2.1 1.07 0.56 0.2 6.85 2.74 0.13 0.06 1.14 99.47
Ws2  #hl RO SEdey 66.92 15.56 0.51 3.81 0.38 0.42 0.12 7.38 2.62 0.074 0.044 1.9 99.74
U1 @hb HUR Sy 68.15 14.75 0.48 3.11 0.68 0.69 0.083 6.82 3.14 0.09 0.184 1.47 99.65
BJI  #nili HLESE2 % 67.06 15.42 0.55 2.86 0.81 0.58 0.14 7.48 2.5 0.1 0.185 2.16 99.85
WXI- 1 4% #lfidy 67.82 149 0.43 3.23 0.8 0.59 0.37 7.28 2.56 0.12 0.08 1.72 99.9
WX2 &% My 67.62 15.26 0.43 2.95 0.84 0.35 0.19 7.25 2.3 0.11 0.053 2.14 99.49
WXI-24% HIM#ey 69.56 14.64 0.32 2.68 0.47 0.3 0.2 7.27 2.15 0.09 0.072 1.76 99.51
SZ1 Hhl Mims  66.91 16.13 0.56 1.35 1.04 1.16 0.2 7 3.52 0.13 0.077 1 99.08
wWT2 Hhl HUMYr  65.48 15.99 0.59 3.09 0.53 1.12 0.46 7.01 3.25 0.14 0.1 2.18 99.94
XY2© U e 73.92 12,16 012 0.31 0.9 0.39 0.35 6.33 3.27 0.013 0.078 0.96 98.80
SF1 - il EEBEE 71.44 1335 0.23 1,67 0.6 1.55 0.13 6.22 1.18 0.088 0.073 2.64 99.17
112 4hb BEMYE 73.11 12019 0.19 171 0.52 1.54 0.24 563 (.57 0.052 0.064 3.56 99.43
OB8" ST EERY 67.47 11.71 0.557 2.84 1.54 4.26 1.32 3.72 3.62 0.113 0.135 2.2 99.49
JS1 o b *‘Eﬁf‘f}f}“ 50.87 16.06 1.81 4.8 4.28 6.8 4.16 2.86 3.66 0.66 0.181 2.82 98.96
GS1 kb ”ﬁﬁ’;f{ 5.5 16.8 1.94 6.16 2.78 6.88 3.92 2.82 3.56 0.72 0.14 2.88 100.1
xri gl LA 4031 is.05 151 829 333 736 6.08 117 2.68 0.2 0.124 418 99.28
YBI VL Bty 48.61 15.05 2.07 2.12 876 8 7.78 1.51 3.44 0.45 0.191 1.22 99.20
DSl T ML X ONE 47.93 15.6 1.665 5.9 3.52 7.76 4.7 2.15 4.41 0.845 0.13 6.1 100.71
Xyt Zubdr 47.59 16.73 1.362 4.27 5.71 8.52 8.33 1.39 3.55 0.536 0.179 2.38 100. 55
spi1t 4 U”giﬁm 47.29 16.35 1.372 6.62 4.2 9.03 6.53 1.29 3.49 0.26 0.194 3.05 99.68
OB1" JUHE FEREBEY 7601 12,23 0.111 0.64 0.83 0.08 0.2 5  2.73 0.016 0.073 1.47 99.48
QB3 JUE EREEBEY 76 12,15 0.092 0.42 0.57 0.1 0.47 4.75 3.08 0.018 0.05 1.16 98.86
QB4" JUE JERBES 76,011 12,97 0.105 0.29 0.68 0.16 0.36 5.45 2.8 0.023 0.048 1.19 100.19
QBS" )T {ERBES 76.75 12.94 0.103 0.08 0.5 0.1 0.2 438 3,53 0.032 0.043 1.77 100.43
OB6" JUFE MERIBEY 74.44 12,17 0.112 0.17 0.72 0.16 0.48 5.53 3.9 0.036 0.062 1.09 98.87

o p R b s I S B i, A o ) S B M R ST s i XRF s FERA MWL~ QB8
ATRFEN], JS1~ QB6™ J JA 50k HE ]

W 2. AXSi0, &8 H 50. 87% 5 51. 5% I 4 5k 0 2 % 2 Ol 2 UM 22 5 1
K20/ NayOff 435120 0. 78 5 0. 79, 1fif Si02 % H#4 59. 56% Y5 59. 82% (11 % 4 K20/ NaxO
574 1.35 5 1,33, HMMEHIRT LR A R (Morrison, 1980) A7 — & ) 2 7 . AKX Hl
Bl & TiOy FHh 1. 24% ~ 1. 94%, o T 3 BIBORE 2 5 R (1 1. 3% ( Morrison,

1980) . A EAE LY X LeRRAE, UM, REBCE A HEKE 76 A 70% K Rb .Cs Sr .
Ba R4 G 10 &, Tt HE Y Wb Ti, Cr Co Ni 2508 JFHFE JC £ & B WA £ 5
25,1997) . A DX HIOHE 22 A (VS *0Sr) s 0. 7087, SR FRBIHE ML A RN 0. 704~

0.708 . AXAHNE 2kl A R LKA BB AU AR A LA (BRI X e s
) WAL . 25 ERTR, AP 0 e B s B ) b SR L s BEAS ) Tt S R A,
ST T S IR K Rl e 1l i &R, T nl S R8s 2 i s RAR EEAR .
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Fig. 1 TAS diagram of voleanic rocks (1) BB 2t R4 (2) PEEs Bk # ),
F—milHcAeh: Pe—wifiiziulien Uy —B206 S8 208 (3) FHEESETE RS (4) B Rl R0
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Table 2  Characteristics of major oxides

F5 L i ENES iE ik R M orrison fFHHE 22 4L 5 57 ( 1980)
AlLO; 15. 6% ~ 16.8% 14% ~ 19%

K20+ Nay0 6.38% ~ 8.06% > 5%

Fe; 03/ FeO 1.12- 3 > 0.5

K20/ Nax0 0.49~ 1.35 > 0.6
Ti0, 1.24% ~ 1.94% 1.3%

(2) Btk %A RS

A DA 2 R A0t Z s B2 A MK, Si0, RN 47.29% ~ 49.31% , LL
W2 HL A R ALOs B, 4 15.05% ~ 16.73%; Ti02 A 1. 362% ~ 2. 07% , A%
BIOMS 22 o A8 s A5 M 3. 85% ~ 4. 95% , K20/ NaxO fH 4 0. 37~ 0. 44, Behii 24
TR Fe 03/ FeO i 0 0. 24~ 2. 49, LU B %2 KL 4 R BEAK; MgO 7% &0 6. 08% ~
8.33% , MM R A R 0. 71% ~ 4. 7% i; CaO 50 7. 36% ~ 9. 03% , BN 2 Al =
A0 2.01%~ 7.76% f; Cr Co Ni = AR LI 22 Mls RIEAG; 81 U Nb Ti Hf 558
Pt %; B K Ba (Cs 5K 726 A0 %; LREE 4 115. 46 x 107 %~ 231. 77 x 1076,
Lay/ Yby Jy 8. 43~ 20. 02, A 265 70 B4 291. 5% 107 °~ 367.7x 10™°, Lay/ Yby N
23~ 25.9( B4, 1997), ¥ W% A & LA 2 5 R 7T REE, UL LREE; (¥Sr/%8r);
40.7063~ 0. 7086, B <ML E RBRAL . A EFFAE W] BUFE e 2 sl R 5] AT 51
TN kLA R A

Pl 3 A Lt LA ) oG R A o A L . B R T DL Y AR [ v 3
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Fig. 3 The major elements versus silica diagram

(P BIERE 1)

(3) s Bt R 5
APy e B RS B R 41 Si0, BN 65. 48% ~ 76. 15% , W5 Fw, K 6. 25% ~
10. 52% K20/ NayO {4 1. 03~ 9. 96, “T‘i’i] 2. 64; ALO; ALK, 11, 71% ~ 16.37%;
Ti0, F AR, N 0.09% ~ 0.59% , 1~ 0. 34% ; Fe;03/ FeO {H 7E ML 45 22 75 (ML) it
Mg, 1L 3~ 10, V34 4. 26, 1 7EAE B BE RS0 TTEUIR, S 0. 16~ 0. 77, 1
0. 53 BAF Si0, F M N, MgO Nay0O (CaO Ak FARFEAAE(E 3), ALO; FeOr Ti0;
K20 2R, A0 g5 F R, KoO0 F R, X R W A0 & 02 T2 H K0 1
BARFTG I . AR R E R A E Si K, 7 Mg Fe (Ca Al IX 8645 55 v (8 4w 58 A
G ALK WS P R B S I e 258 - MBUE A& — 3 ErPhARSE, 1989; T427T, 1986) .
ERAUR I L Ay b o B AR T 1R A 06 5 5 T34 3. 69% ~ 4. 44% , K,0 F iP5
M 1.69% ~ 3. 67% ( SCFEMR, 1995) « AP K Ll 6k, 4580 A KO 5 e aha 458 oy, 1R A H] AR
T JE (T A P SRR K Ll oh ik 7% ~ 10% AT & BT 5% ~ 7% (1 KL0 7 B, 32



550134 oA AR X A B A B A SRR 37

AR DX L e U X A B i, U K0 Bl B fh i
4 g

WF ST DA T 2R g K i vp A AR s e IR G 8 2, b X8 B I 2R ) iebi A & - -kl
Fs R AR VG AT . AR, SORTI R A W L g h AR AR/ E R — A .
] 255 g DRIl KL A AT DK I K L 2 A ) T S i

AP e B B R A AE 1T 1g0 B B da) i NI e B2 By il X BL B i i
YR (R B R E KL DX, JEE LA AE 1 T— 1go PR ( P 4b) A =389 g Aty 12 5
KL IR A PR i B BRI KL X, 7R AR XK g R TG R i R3S LR s, T
Ji -3 1L As IR 958 B el IR A (R P B AR K s . FE Ti- Ze— Y MIEERETHI I L, A
DX AEAR G BT A TR AR Z S X E A, 1997), REIAX KLt kol a T g Ad
T B G (BIEAR S, 1999) B 4% H ) T Al F e A 1 dok 30 ke g i B SE o

FEE(CE A TS b iR M N AN I EPNE L G| 2T AT A e 111 S M S E N SN 1
RSP AR B R AR iR B 455 He i o A 320t v AR ARk o P R B 2 B R A 28 -
FRYEK L LS W Sn Be \Nb «Ta «Cu Mo Au U Z5E5" 77 T2 B B0 I 30 B 4 e i
PRI S5 KR A IR (52 BR4%, 1999) o ol AV 7F FLOR AL |1 Tzanagi Kula ARCHLE AR p ik 72 rh o
W T, W - PR NA KA 5 S JAE F RN ORI B R Bk AR T EOR
TURR( 8152 B 45 1999) o K EREN FE AL I Uf DA AEAE, (HE I B AN Z 4R 0 Ny i ik 2
e, DR VEBUR T T SOOI - B RTIE A H BV LR . B b 5] ik
FOIE 99KV H, B S R A 3 L rp e S PR A SRR AR Kl 2 21 2 b A it % 1K
NIRRT (52 258, 1999) . K B R Faralong Jzanagi 1l Kula HzE
AEDAS M K 32 8y 1) B 3 JEE AN S B RIS — o) AR, RS 1L vs Bl I 381 ( 140~ 80
M a) &Iy A 15 RO R b, 76 KBk 7245 T NE— NNE i) P8 85 U1 - i 9K ( g 25 ot
%, 1998) . ARG bR IE - Kol iy RIS AT ¢, T T e b A= AR e B s 1) 7 5k i
e 3k P Ask Y P A FR BT

25 r

1.5
2 F + ’:— + c
I5F B + l
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0.5
0s F A
0 1 1 1 1 ) 0
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lgo lg( o< 100)
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Fig. 4 lgT- lg0 diagram
A =L B kg B iy R SRR K kg C —AB M BIR A 0 B kR BRE gy
a 4% Rittmann, 1970: b #§ Loffler, 1979
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BHOE 22 R 22 HH R R 33 07 B 2 B A b 1 b K 2 B o B 2 ML R 5 1
K% Bl K ki 3 25 10 Kk L B AT G, X RRIONE e LA RS SR hr g 2 s R VS i s
R e BESBE S R VIR, 7 A B R, AL TR i s o RS
BYORE 2 KL 28 93 1 Rl 100 5 9 I BSK Js o8 8 1 358 By, ik R I 4t 428ty Ja T il
R R AE KRR o [E T A R Ui A 50 )7 W7 28 35 B A0 () BEORE 22 B E R (A A%,
1991) . A FRTRIONE 2 b 2 R R T+ B 2R R il sl KBl i 2k L i iy A6 PE 2, OF 5 3008
—k, SR SRPGESNAT I - AT BRI - KL 5 A, S 5 K

F2I0IN N Ph( & BE) + En(UK#E A1) W LUAE K Fo(BEMIMEA) + L(HE K AL M
A, 7EHOE SRR R M T, 55 G s R A R A I BORS 2 I RS JEE 350 20 s il (2% ~ 3% ) W]
7R A IO 22 KL 2, A AR AT RO R B 3 o s ik ] 7 AR v s o 2R (T2 e,
1986) . - 25 A R IONS 22 KL AR T Wb 2 L 43X FE I 461 QD FE 35 km 2645 P40
WAL, 75 1 GPa AR, KilA & K i) f 2 B 4 i, @ frfEa A i iE $
IR AL R 5 2K (A, 1991) o MRRIESETSE T T F i 2 uls b R A [ 4,
N ILEE SR EZ) N 48 km( MR IE, 2001) . A X BT AL A7 B H & T T8 NI 2 fiL 5 4 K
%At .

SXRE AT CAAGES b 2 1] S AR DX kL T R AE 3 . 32y TR A b B B S 9 5k A
FHIR 5, SL S AR DOl 17— AN b s 1) 4o K (e o 00 1 ol B PR A I A 5 . FE X AN I
PEVE R E IR R, 1R Mo A B A 1 W R R A MR B ( B3 AR, 2000) (1) A 3R
g Y b 2 T AN DX B B L Rk L R 1 6 s BEA R A RO R
TR 2% ~ 3%) LRI I B A T A S K ( Meen, 1987, 1990) A1 i AT L
WS (RS0 20 B T e PR i 1 2 i 2R AR T 5E il 57, 5 b 5290 o A () 4 VR e A
FH, 78 J8 525 T (R 5 At Je PR i A58, P ST A3 e it b T AR IX TR BN 22 K 5 R
gt Z A R .

Bft: SUE S RS P R TS, BRI T RS, RS R
e .

Reference

Ai Guigen. 1995. The characteristics of metamorphosed basement of Xiangshan and its neighbouring area and its relation to ura-
nium mineralization| D] . Fuzhou city: East China Geological Institute, 20~ 50( in Chinese) .

Hu Shouxi, Sun Jinggui. 1999. On several important geological problems in Jiangsu province[ J]. Geology of Jiangsu, 23(4):
193~ 196( in Chinese) .

Le Maitre B W, Dudek A, Keller ], et al. 1989. A classification of igneous rocks and glossary of terms[ M]. Blackwell, Ox-
ford.

Li Kunying, Shen Jialin, Wang Xiaoping. 1989. The isotopic geochronology of M esozoic volcanics in Zhejiang, Fujian and
Jiangxi Provinces[ J]. Bulletin of the Nanjing Institute of Geology and Mineral Resources, Chinese Academy of Geological
Sciences ( supplement 5): 87~ 132(in Chinese) .

Loffler H K. 1980. The revising of Rittmann * series index” for rock in which the content of Si0; is less than 43%[ J]. Geology
- Geochemistry, (10): 48~ 50 (in Chinese).



550134 oA AR X A B A B A SRR 39

MacDonald G A. 1968. Composition and origin of Haw aiian lavas| A]. Coats R R, Hay R L and Anderson C A. Studies in vok
canology: a memoir in honour of Howel Williams| C]. Geol. Soc. Amer. Mem., 116: 477~ 522,

Meen J K. 1987. Formation of shoshonites from calealine basalt magma: geochemical and experimental constraints from the type
locality[ J]. Contrib. Mineral. Petrol., 97: 333~ 351.

Meen J K. 1990. Elevation of potassium content of basaltic magma by fractionalerystallization: the effect of pressure[ J]. Con-
trib. Mineral. Petrol. , 104: 309~ 331.

Morrison G W. 1980. Characteristics and tectonic setting of the shoshonite rock association[ J]. Lithos, 13: 97~ 108.

Peccerillo R and Taylor S R. 1976. Geochemistry of Eocene calc_alkaline voleanic rocks from the Kastamonu area, northern
Turkey[]]. Contrib. Mineral. Petrol., 58: 63~ 81.

Rickwood P C. 1989, Boundary lines within petrologic diagrams w hich use oxides of major and minor elements| J]. Lithos, 22:
247~ 263.

Rittmann A. 1970. Note to contribution by V. Gottini on the * Serial character of the voleanic rocks of Pantelleria”[ J]. Bull.
Voleanol. , 33: 979~ 981.

Tao Kuiyuan, Mao Jianren, Yang Zhuliang. er al. 1998. Mesozoic petro_tectonic associations and records of the geodynamic
processes in southeast Chinal J]. Earth Science Frontiers, 5(4): 183~ 191 (in Chinese with English abstract) .

Wang Zhongjie, Xie Jiaying, Yin Jiaheng, et al. 1989. Volcanic cycles, structures, rock series and magma evolution for the
Zhejiang— Fujian— Jiangxi Mesozoic voleanic terrane| J]. Bulletin of the Nanjing Institute of Geology and Mineral Re
sources, Chinese Academy of Geological Sciences (supplement 6): 110~ 180 (in Chinese) .

Wang Dezi. Zhou Jincheng, Qiu Jiansheng. 1991. Present situation of the study on shoshonite series[ J]. Journal of Nanjing
University ( Earth sciences), (4): 321~ 329 {in Chinese with Englisth abstract) .

Wang Yong, Yu Dagan, Wu Jianhua. 1997. Trace element geochemistry characteristics of M esozoic basaltic rocks in northeast
Jiangxi[ J]. Journal of East China Geological Institute. 20(4): 328~ 335 (in Chinese) .

Wang Yong, Yu Dagan. 2000. Study on the trace element characteristies and the genesis of intermediate_acidic voleanic_intrusive
complexes in early Cretaceous in northeast Jiangxil J]. Geology of Jiangxi, 14(4): 251~ 255 (in Chinese) .

Xing Guangfu, Yang Zhuliang, Xue Huaimin, et al. 1999. The study progress and orientation of M esozoic voleanic rock belts in
southeast continent, ChinalJ]. Geology of Jiangsu, 23(4): 221~ 224 (in Chinese) .

Ye Fawang. 2001. The characteristics of chronology, petrology, geochemistry of basic rock and its relation to basin evolution in
Guangfeng county, Jiangxi Province[ D|. Fuzhou city: East China Geological Institute, 25~ 67 {in Chinese with English
abstract) .

Yu Dagan, Wang Yong. 1999. Source of the late M esozoic magmatic rock system and its relation to uranium mineralization in
Qianshan— Guangfeng area, Jiangxi Province] J]. Geological Review, 45(Sup.): 768~ 778 (in Chinese with English ab-
stract) .

Yu Xueyuan, Bai Zhenghua. 1981. Latitic series in Lujiang— Zongyang region| J]. Geochimica, (1): 57~ 65 (in Chinese).

Yu Xueyuan. 1986. Characteristics and origin of M esozoic volcanic rocks in southeastern Chinal J]. Acta Petrologica Sinica, 2

(1): 15~ 25 (in Chinese with English abstract) .

b 325 3Tk

SCRERL. 1995, A1l B 40 K AR R L IR R AR B AL R I OG R L D). BRI SRR MR A BE, 20~ 50.

HHAE R, FhEE . 1999 ¥ TT IR 9 LA T Ml A i) M) ] ?‘.’I‘.JH&J.M, 23(4): 193~ 196

A, SRR, /N 1989, AT [ i AR AR B AT Sl S R AR AR AR D)L P TR 2 B e ot M R IE 5
T, 497 (5): 87~ 132

Loffler H K. 1980. 7% Si0 {I8T 43% (040 A1 (W HURF &2 RAMREC A2 5] Mol b ER {627, 1980, (10): 48~ 50.

Ma4Eoc, B, WO, . 1998 hE AR AEACS AL G RS G Dy BRI E R D], AR TSR, 5(4): 183
~ 191.

FAEE, G, DRy, 1991, MO flsr ROGHEFCBLIRG I]. w2 sk R %) . (4) 0 321~ 329,

( F¥:55 48 TI) (1o be continued on p. 48)



48 " o4 W ¥ & 21 3

( E¥EE 39 ) (Continued from p. 39)

Uy, Ak, R 1997, AP AEAC L B B 0 S ER AL AR AR D). B AL T BRI, 20(4) 0 328~
335.

Foom, Aok AR R R R - BENA AR 0 % M ERAE SRR IR B IR [ D). FEVE MR T, 2000, 14
(4): 251~ 255.

s, WESE, TP, S5 1989 # [ A A Ol D JOl g [l ol ks s A R A B 0] . o IR T R B
SCHB R AR TR, BT (6): 110~ 180.

TG, BBLEL, BRI, 55 1999, P E A KRG Al B ST E RE R [ ] VLR, 23(4): 221~ 224,

WEAZIE. 2001, YLPE) R AR SRS A JB R R R AL G R [ D). M SRR AERE, 25~ 67.

AikEE, E B 1999, Shih- s b A4 SR AU B S T AR DG R 0] MUTE R, 45(14T) . 768~ 778.

FAETG. 1986, PIE A E T A AR R E RO D). AR, 20 1) 15~ 25,

TG0, HIEME. 1981, MBI HUA R D). HERIES:, (1): 57~ 65.



