New Advancement
of Jiangxi Geoscience
THLHFEES 4

G| LT R =B AR AR AL



2017
7L B 3 F TR

New Advancement
of Jiangxi Geoscience

IHEMRFES &




ElH 4 B (CIP) #i#E

2017 YLVG b2 AT BRI / VLVG A8 M B2 e . — e B
TLPRH AR AL, 2018.5
ISBN 978-7-5390-6350-8

[.@2- 1. O M. OX B BE—ITH—C &
IV. @P562.56-53

Hh [ A i E CIP £048 4 5(2018) %6 094287 =

=l PR B 5K X (Internet) 4k .
http://www.jxkjcbs.com
Ve 5 . ZK2018177

E 1 . B18041-101

2017 ;I F ik R I EHAEEER
SRR R
it BEEWENE 2 SH 15

1B % . 330009  HEL G : (0791)86623491 86639342 (15 H.)

EDRI  YLVE LK ED 55 A FR A W
S8 SHEEAE

FA  889mmx1194mm 1/16
Elsk  21.25

FH 514 TF

Mk 2018 4FE 5 A% 1A 2018 4F 5 A% 1 IR ENHI

£S5 ISBN 978-7-5390-6350-8
EMr 75.00 T

B 7 -03-2018-128
SRR BT

(BRI I 45 L s Ep e 2, T 1 7K ER T 48 )



(2017 71 V4 Hb 2% 7 30k )

F &£ £
B £ F: (UEKEEAF)
FEMN FERX MAUA
RER FELF HFE
(UEREBEAF)
Tamk ERS K M
XEE FEHF ISR
X=158 EZ#Hhx ATHE
®L R AFR OB 3
whe e SR
ok FH R
rn m: oL RE B
F & %

KA
A0

wroORe
e

Iﬂ\é*%

g F &. 2L
7 T HH-F rFxF OREX
M= kK B T4

3&3‘[1&5{?}:;‘%"%5—*’?
SCEFHERR A& 45 A

G 2 &,
WEE

HE R

) LR,
FEF
SRR
iR
RAE
R A

M=

F 2
ik
4
% X

) g & =

%) Bk
H 5K
AP F
SF KA
WAL



R e

CUT PG Hh2Fop R ) 2009 45 B 88 LUK, © 22 L4 B AETLPY A )
&5 4 [ HRITA R 1 b SRR o YT PG b B ik R VS SRS SO SN ATz BB
SERt RIS 1 OB A I SR , A b TR AT S T T Y T S, BE A A R R 5 4R
B T2 05 T A s ik e LA VTG 48 9 T 28 [ P b R R S5 2 0 5 A A,
A BEAMNSA TAE RS R ARG, T 247 VT 09 48 H SRk TAE & 2 AR K
o (VLPEHb A ) OOV ) K BB T AR (2 AR SS i dk , Jom il
SR RES R K FRS AR TAEE RS 0= 8 nigs
ARASH , AT PG4 b JFURE 2% 25 AR AKOF 0 $ 157, YL P4 48 b 57 2 2 4k L 2H 21 i 4 1 Wit
12017 VLG 2= B i ) —15 .

(2017 YLPG 2247 R 2 1 QUL VS b BT ) A% 2017 4F 1~4 IR R A6, ik
AR A5 RS SERI T 7 M BT K TR A S SRR IR RS
JIERA DT NE, R T TP T AE SR TAE M BB R

MRS, WAL, TAERK, S G R h 225 o, OmAtITAE IE,

IIAAHRSES
2018 £ 5 A



VITG FARAE BT S E BL YLLK TR «vvvveereereereeeiiemiiinit e e e e 1S -5 ety |
EAALIINIEES () 22 @ Jm T 8 X AL B T U R e S R S e AR R R 28,5710
TEP9A S A DU R TR AR BB S o veeemmee e R S VFRER A N9
H Y PEE WP Z B I IT G LT o eeveeererire AL 408 B 124
HETHL T KRR & B X R B L PG oo TFom  FEMORE /33
TEPEA I A I XGRS B DR R R E R A B AR PRI ST - JEI M , = I B /39
ST T AREFAE B2 KBTF RIS oeoevemreomomececs it AR, T 2 /45
I HUBEIFE A — KRBT AR ORI oo voovveeee e SETPL B 35 AR S /51
YR EETER L B IR EBHR A TR I FT] v oo eereeemee i s e e 1 BAAR /57
PR A VT DT ILIS B4R DR SR, e TS, PRI, L 5,4 /68
SR R T A 2P <ot et et et e W /81
VT PG R I EL B R A SR R B SR IE JL R BT v vveveeeesermrmmneeseeiiniiereeeesiien e WS kA /85
B A AL TS B BT H TR AE SR T ] v evvvveememmemmemmemee e e aee e B4 1L /95
SR B 5 % 4 TR AL AL AR T TSI ovovoeeereeeeeneennn JEJG7E, JE T A A, %5 /105
2 BV BTN TRHBTTRREAE «+everevmveeereruunetenoreteeertieeee it reeeaniee s ettt e s s e e s e eensinbeeens B4 /113
P BOMRIAE 155 T76 7218 S v 5 B P —— DR L RS 5 2 4 TR o )

............................................................................................. WAL, B W, B, 5 /119
SO T PUBE AR U R 2 4 B B SR T oo R P A B, 7R /129
VLG22 BB A PR K SCHB A E B 7K TR - ov e e 25 A6 /140
FHATCE A RITRIIIE TAERIRLI -ovvveerereeeenniseenn XU B B, S it /145
B I Uy oy S L s e T 4D £ ¢ PO PP IO URPPPPPN TR 1 o, e A 150
H VBT AR P TR FITCIT ce v rvrerreereer sttt e T AH,SHERE /159
TGN AR ISR 22 A LA-ICPMS $5 47 U=Pb SEAE RHIFTRE S wovveeeeeeneeennns IR, T & /165
P HE RS X SRR SRR RE AR AL A I ERBEAMT oveveer oo o KRR, 5 175
BTG L L A M T RS S ERAE wv e vemeeerereerereen e ee et e e WOE A OMLEER, 182
DU LB R AL A T ST T TEZR v vv e eonenen s e e e e e TE AL, B 7191
VTP B X7 B B TR T T 6] - evvee e SUEE, T2, B 196
VG H 4 ELH B H T AE TR SIHT v eerereremreeenninneeeniireseiere e R B I /204

B AL B AT M TR E 55 PRI o cvvveeevmeeeomeneemeee e st e et e et e HEE 211



2

Contents
VLV ST SRR A R ZK SCHb SR S I 7K £
TR 12 B2 AR K AR PP
UL B R B R RO

......................................................... 22548 1216
.......................................... KR K TF  XPRKAR, 45 1222
........................................................................ WAL ]S /226
EH-4 iy BENTR T3 B HE 0 X B IRART AT - oeeeeeee e BRI KRR BRI , 5 /231
LA IR AR 2SRRI AP BRI - veveveeeeeeeeecneene TR R A% 239
FHTF Visual Modflow FJ 3T K HE T KT YLTRIM v evmevvmemenmnneenineieeieeenn, F R SR O 43
PURAR R PS5 M SR 2 20 I 55 DX A 28 SO e —— (VT 74 4 PRI B )ik
............................................................................................................ Froosk LB #1251
TP R PRI BREAE BRI BRAE - vveveeeeeeeeeeeeee e FINILE IR AR, 55 /267
AN & At =53 70 ST A A b et 1N L = AT U OO PPRUPPPRIN FEZAE 1276
VLT AT R B PR BR RIE AT - voveeee e, JEIJETE  hor 52, B /283
M S 2 4 TR HUERALZEARIE AT +vvvvenrrernnneeenenieneenie e, SRIFE, BXMEI AR 2 /294
P R Y — PR R A S B TR SRR 0 O BB e TN 7 302
VTG 7 1L Hl K SRR A LRI TR - v ovv e emmemmmmeeemee e M i, LBE /307
BRI U A HIAE B e R T I T FTHE «oeveeveevereeerierieeieieneen et EaT Y /314
MR T RIS «veveeveereererier oo it R, B, AN, 25 /317
AT X B WE SRR oo MKk 35 , Tk 2R 2% /323
FEREGRIE BRI o cveeer e HHESE 1326
r ] T AT 22 FEAE X IR HEBREIZZ [ LTI cv oo eeeveevmemmemmnensenneesteeiieieeit e eeeeeeeesaeenneans

RARAE 1330



Contents

Characteristics and source discussion of clastic rocks in Shangyou County, Jiangxi Province
....................................................................................... ZHANG Fangrong, WANG Huimin(9)
Characteristics and geological significance of trace elements in granite at Dahutang tungsten copper polymetallic
ore concentration area in north Jiangxi --------------- YU Zhendong,ZHU Fei, TAN Rong,SUN Tuanjie,et al.(18)
On geological characteristics and metallogenic process of Wushishan sedimentary iron deposit in Jiangxi Province
....................................................................................... LI Yin, HU Li, XU Hongming, et al.(23)

Research and realization of ground source heat pump on—line monitoring system

.............................................................................. NIE Mengyao, YANG Jinling, LUO Xinmei(32)
On suitability division of ground source heat pump for shallow geothermal energy in anchang City and its
potentia| ASSESSIMENT s ereeeroetoerornonsuosnessssestotsssionsassossossossossossons WAN Pingqiang’CHENG Linhui(38)

On development, utilization and protection planning of Wentang geothermal field at the landscape management
zone of Mingyueshan Mountain in Jiangxi — -------coeeeeeeenees ZHOU Guobin, XIN Tianjun, HUANG Baorong(44)
Analysis on groundwater characteristics and emergency water resources development and its utilization in
JINGAEZNEN City «+evvervemmmmeniiiieiiiiieie i YANG Yongge, FU Jiangen, WANG Xi(50)
Application of well-geomagnetic measurement at Yangjiagiao-Changxi iron ore in Jiangxi Province
........................................................................ HAN Xueping,HU Fang, DONG Jiging,et al.(56)
Application of geophysical prospecting method in deep prospecting at Xiangshan orefield
............................................................................................................ YING Yanggen(67)
Philosophizing practice in prospecting breakthrough of tungsten deposit in the north of Dahutang area
.................................................................. XIANG Xinkui,ZHAN Guonian, TAN Rong,et al.(80)
Smart-ecological city construction and philosophy of Earth Science ««covoveeevreiiieieninnin. CHEN Jianguo(84)
Geological characteristics and ore prospecting indicators of Huangcun lead -zinc -silver deposit in Hengfeng
COUNLY, JIANQXT  +voveerresremnssmnsen ittt LUO Wenming, YAO Bingsheng(94)
On metallogenic characteristics and prospecting direction of kaolin deposits in Northeast Jiangxi Province
............................................................................................................... HU Jinshan(104)
On geological characteristics of polymetallic mineralization of Xianhefeng deposit in Jinxi county and its
prospecting analysis «««coeeeeeeciiiiiiiiiiiiiiiii ZHOU Xianjun,ZHOU Dinggen, DAl Huaquan,et al.(112)
On geological characteristics of Taoxiba tin deposit in Huichang county ««««ceeeveereeeiiiniinin.. TANG Shi(118)
Application of the prediction type in mineral prospect survey at 1 : 50000 scale——take Fuquanshan style magmatic
hydrothermal tungsten copper polymetallic ore as an example

..................................................................... HUANG Chuanguan, HE Bin, LU Shaojun, et al.(128)



4 Contents

On metallogenic factors of Zhimushan-Cungian copper polymetallic mine in Qinzhou-Hangzhou metallogenic belt
in Jiangxi section and ore prospecting prediction ««-co-eeeeieeiinee ZHAO Yunping, LI Yixiang,LU Yulang(139)
Hydrogeological characteristics and prediction for ground -water inflow at Juyuan tungsten deposit in Chongren
County Of JIaNQXi PIOVINCE «««xxerrerreeressnieeii ittt LI Shenxiang(144)
Application of hand-type element analyzers in stream sediment survey
........................................................................... LIU Junsheng, CHEN Qi, YUAN Zhongchi(151)
The application of philosophy in prospecting W-Cu deposit in Zhuxi mine of Jiangxi
........................................................................... YAO Zaiyu, XU Feilong, LU Jianhua, et al.(158)
On order and disorder in geological processes eteeeerererieriiiiiiiiiiiiii WANG Qian, HU Baoqun(164 )
On U-Pb dating of the LA-ICPMS zircon of the Caledonian Lean pluton in Jiangxi and its geological significance
........................................................................ ZHANG Fangrong, WANG Huimin, HUA Xin(174)
Analysis on the characteristics of Holocene phytolith assemblage and Paleoenvironment in the Southeast of
POYANg LaKe ««eeeeeevrremmmiiiiii MA Chao,GU Yansheng, LIU Chungen,et al.(181)
On geological tectonic belt and ore controlling characteristics of Qibaoshan mine in West Jiangxi
........................................................................ HUANG Lei,ZHOU Hui,LUO Xicheng,et al.(190)
The characteristics of silicification alteration of Tuobeishan antimony deposit and its relationship with
MetallogeniC PrOPErties «++«-ereereereerstrn ettt WANG Guohua, LIAO Chuanmao(195)
On metallogenic characteristics of graphite deposit in Yihuang area, Jiangxi and its prospecting direction
.................................................................. WU Zhengchang, WANG Huimin,CHENG Aimei(203)
Analysis of geological characteristics and genesis of the Tongzeng copper deposit in Ritu County, Tibet
..................................................................... GAO Yuan,ZHANG Miliang,ZHANG Jianren(210)
Geological characteristics and genetic analysis of Jialu gold deposit in northeastern Jiangxi Province
............................................................................................................ DONG Yiyong(215)
On hydrogeological characteristics of Juyuan tungsten deposit in Chongren County, Jiangxi and its groundwater
INFIOW PIEAICHION «++vveverteesrnttetee et et ettt LI SHenxiang(221)
Evaluation on water inrush risk for No.12 coal seam floor of Hebian coal mine
............................................................ ZHANG Huanhuan, YE Yongfang,DENG Qiulin, et al.(225)
On characteristics and laws of karst development in Jiujiang County
....................................................................................... HUANG lJianying, HE Jingyuan(230)
Application of EH-4 and analysis on the ore -prospecting potential in the Nanyang ore district in Ruichang
COUNLY +++veereremsreerssesite et ettt HU Langming, LIU Qizhi,CHEN Houyang, et al(238)
Application of comprehensive geophysical prospecting method to underground cavity detection in urban area
..................................................................... WANG Chengnan, FAN Min, LIANG Ben, et al.(242)
Forecast of groundwater pollution in a plant by Visual Modflow
.............................................................................. WANG Ying, YAN Xiankuan, YANG Li(250)
Explore the laws of environmental geology in order to offer the service to the original ecological civilization
construction activel——Summary of Environmental geological chronicle of Jiangxi Province
...................................................................................................... YIN Bin, CHEN Li(266)



H %K 5

On geological characteristics and ore prospecting indicator of Peijialong tin copper deposit, Dean, Jiangxi
.................................................................. SUN Tuanjie’uu Nanqing’YU ZHendong’et a|(275)
On Characteristics and significance of ore prospecting of Permian hydrothermally sedimentary siliceous rocks in

YONQPING , JIANQXE v vevrnnnseeneneieet i TANG CHunhua(282)
Study on the genesis and the analysis of ore prospecting in its western periphery of Yongping copper mine,
JIANGXE  +oveeever v ZHOU Xianjun,CHEN Liquan,LUO Zhenhui(293)

The analysis of the copper polymetallic ore geochemical feature in Dayuan of Xingguo city
.............................................................................. ZHANG Fangyin,ZHAO Pengkun, LI Qi(301)
Determination of the content of niobium and tantalum in ore with Closed acid soluble-inductively coupled plasma
EMISSION SPECIIOMELIY -+ veerrereereuntneieititiitie it DAI Xuding, XIAO Ning(306)
Remote sensing-based prospecting prediction in Lingshan area of Jiangxi
................................................................................................ CHEN Yan,FAN Xiujun(313)
Discussion on the construction method of cored cored drill in complex rock strata
............................................................................................. ZHANG Fangyin, WEN Yi(316)
Discussion on the estimation of the mixing proportion of geothermal water
..................................................................... YE Hailong, FAN Binghong, BAI Ximin,et al.(322)
Analysis of water conductivity of F3 fault in Dongcun mining area, Xinyu
.................................................................................... YE Yongfang,ZHANG Huanhuan(325)
Discussion on characteristics and origin of hot spring in Nanfeng County ---------vevveenee XIE CHenguang(329)
The Enlightenment of Chinese Ancient Philosophy Theory to the Modern Geo-science
............................................................................................................... WU Junhua(334)



5K I 5 VLV _EARAE SR A S IR T i -1

L B3 AR B A FHE LR X iE

k5w, EEH
(VLPE4E Mo A 5E e, YLV RS 2 330030)

BTN LIRS TR AR . A SOUZAE RIS AT 1R A1 Ekfe s bk
Feo GERRW]AERGIEIB A T B L m] 73 AR AL b o AE R BB e, KRR L B W 9 . AE RGPS A 9 Rb.Sr
Ba.Cs.Zr Hf \Nb.Ta U JLER & i M TR &5 EIUE Ay, HAEREE &5 EIUa AR RAT SR — S i
T EEOMR . MR F R SR AL B BRI R IR T e A O XA ke )

SEIR L BT URIX 5 TP AR

165 TR 8 7 2 A6 54 T PR AE T KR 2 I
[ “IAE DT ILZ o % 5 Bh45 (1960 )48 L B Ik
R T VLI A AR A i A, T4 T 46
16 M RIS 2 2 & R T R o MR AR A
BB I AW A A, EAA RS2 B /D s T
VEZ WS, Jo)5 A HUs TAE# X LRI T4R4R
S A A HERAAE TR F Bk Ak 2= A O T AT
(hn s YLV Mo T8 77 Jey 4 A &, 1985 ; i, 1989;
Mao J R et al.,2008; 5K J55€5%,2010; Jile =4,
2014), EXIAEAF AR I E =
WD, AURA TR rh—h Z KA 4 A 1 [ 24 8
Pr—H A A T e AR D i AN SR AR
B B S S R A T VEAN A T AR 9T , T4 B AL K e B
5 PRI ER AL 2R T H 355 T AL i i
JE 5 R R

1 HRE

AR TP A B PE 2 3km, H A —

UAR AR A AR — AR ARIBEK A i
FLAH R X058 B A A 2 A (K A R 101 25 4
X B8 AR LU IR M BEAR ), R B AL
100km?( &l 1), B AR S/ IR R BB 2
WHIETE o A A B 7 e R AN FE s 2 2, ik
T L ) B 7R A 3052, 30°~45° 45, [l
ANty BT B A AR B S R R, SR
2000m, —ff§ >4 1000~1500m., FHAIE R /3 %
LA S A, R R B v 48 AR Ib B bl
20 F GRS A 55 , a5 v e 42 b2 S 3T
TR, L6 AE 115 A2 Ak 1 e 48 20 b2 T AT ]
P AR TG, AENGHIE BUSE2Y 10m 6 < 65 E 2
HRHB5 A A R OB BEIR 2B 5 B A B i 5L A
WER R, RS e A 2 A SRR
BN EGERAOC R

BEK Ak BT TIALT okm?, SRS bk AR
FIRPR TR SA RS SR . AR RA
St oINS RIS L T N G e S N R e SR 7 e e
R —RACR AR R FEA B AR R &, (L

SF—AEH R IR (1969—) , B, WL WP L2 I, M B 7™ e o R AR AT DX Sk b B 7 3l A AR e BT TA



.9 . 2017 TT.74 25 1t

TEAZ fil T ) S M 2B B R AE A LA 2~4em 1Y
B 1 AR

A R A — R AR — A R
ARB AT 75 iRk Bl —roRl . e 2 &
K PO BT L, R, 2R KA
FRimi 2 AL o BAUBRIRES ), Stk i v , (8 0
A Lemx2em ME =K, BEAKCH A 4l R
BB TARAR RS AR AERLAE B S5 48 , SR B
ek A3E , AH24 T Gobbing 2551143 kb 78 148 i
(Gobbing et al.,1972) B AR A FHOA A3
N, RiAE 2~3.6mm, FEFORIAE 0.5~1.5mm, B
FUYIE A R A A DB AR R
TR WA =Bk BT YA O ES A B G
IR

2 FEPSHEJE A A A A AR

TERIT b, 48 R R H A PR SO
AR R 2): T2 AR R
1.5m. AHATKALSAK =B, S ER R 2K A
Wi B A A, R BT gk A R (]
30) . HA A EE AR A (30%) AHE
£1(30%) A1 52(35% ) R =1 (4% ) J /b i
WY R WL, B W SAE R A AL,
R R R A, IR 2 8.5m  (H PR
B, LR R EYIH A (45%-~
50%) . B A (5%~20%) . #HSA (0%~
5% ). 7K 1 (25%~33% ) 7K B = H (3% ) |
H = BE(1%~2%) SE X7 E (5%~8% ) ZH A
TR T Wi SRR OB AR, A omss A 5 ], At
BiR/NAZE K2 0.01~13mm, £ 955
B2 R ARSUh RIEA KB BE, RH
AHTFR K =Bk, DRI A Y

KB BE(1%~2% ) AL 76 (5% ) K 2 B:(25%~
30% ) Ko/t ) R AL B . ML S 0 ke etk Ik
AR, KifEZ£ K 0.3~1.5mm, 4068 kA2 0.02~
0.2mm, Z A RIENR , HA —E 15tk (B 3d) . A
B, A R IR AR, B YA ey
IR A A B S, R Y R
SR

3 MBI A LBk A AR

RO E UL 1. 20 0T AR AR AE =
N AABE R0 D DFE H HE A e . T I
PR AL PG 48 S 36 2 R PR I 5 J8, 5 AT
T 2%~5%; (R TT R MG LT R AR RO E N A

0 2.5km

| S
[): [0 - - - -
B s 3R

B 1 EHEEHERERE (T 1:20 FEMN iR R EEL)

Fig.1 Geological sketch of the Shangyou pluton(simplified according

i, SR AR TR K SR, F AR A A
A BIAE S e (B 3¢). )2 LHRIEZ
3.5m, FrA LB S, o I A, BB
WK =tk B EZ AR (56%~
59% ) A A7 (3%~5% ) . HK A7 (2%~5% ) .

to the geological map of 1:20 million Ganzhou sheet)
LAELHZ ;2 R 2 3P 20 2 ; 4. 50 20 Hb)Z 5.5 HL40 )2 5 6,788
WATE R A 5 7. AR s 8. BE A4 9. b B SR 2/ 1 i AN 5 B2k 5 10.87)2% 5

LLMJZAE R MV PR 12 SRR S



TRIF ARG LV _EARAE R SR SR X 0 e -3

TS B (o

B2 #txEESIEE
Fig.2 Profile of the granitic clastic rocks
LAAIRLBEIR B I 45 5 2 MR AL I 5 3 AL TR 27 5 A BEP R s S A BERD S 5 674K T RFEALE S5

B3 KBS
Fig.3 The characteristics of the granitic clastic rock
a L RIS A SN b BEARAL B s ¢ A AERITRIE 5 (IESEMRIE ) ; Q- A 38 Kis— #1141 ; Bi- R bk

&R R B ML 5 5 S50 % 58 B, R
Finnigan Element IT 74 H g%k & 45 25 7 14 5 34X
(ICP-MS)MI5E , 5 I FRAL T 0.5x10°, AH X A7 74 It
ZETF 5%, A HTEEA LR 1,

16 AR A A = 1Y) Si0, B i (Ol 76.28%-~
80.24% , “F-341°4 78.59% ) AR 4= B % it (K,0+Na,0
H 3.90%~6.17% , F 4 4.97% ). AKX K Cao

(0.054%~0.63%, *F-14 >4 0.057% ) I Na,0(0.099%~
0.18%, F-34 24 0.14% ) . # = 1) K,O/Na,0(33.28%~
38.38%, -4 35.08% ) A4 i) A 5 MRS 3 51 T00
#B,Si0, Fr i Th i L 1 AlLO; K,0 .Na,0 .Ca0 . P,0; &
i SRR AL B K SR A BRI R R
FERG R, A 0 B B AR BN, R AE RS A A
o I KPR BE i



c 4 2017 YLVHHh 24T R

®1 ERBEEREREFEHEETE %) MELTRNHLITE (x10°) SHER
Table 1 Analyzed results of major elements (%),trace elements (x10-°) and rare earth elements (x10-) of granitic clastic
rocks and Shangyou pluton

K5 Sy-1 SY-4 SY-5 SY-7 SY-9 DS-1 DS-2 DS-3 DSP-1 DSP-3 DSP-5
BB SN BB SN SN HHL i1y Yl - . .

s | k| =k | =k | k| k|| e | mawge| SOF | I R

s | mE | M | mEm | e | MR | mms | e | OOR ) WEE WA

Si0, 73.91 746 74.67 70.67 7151 77.33 77.82 76.49 76.28 79.25 80.24

TiO, 0.20 0.21 0.20 0.40 0.32 0.08 0.08 0.05 0.17 0.26 0.23

AlLO; 13.41 12.96 12.74 14.21 15.07 12.06 11.99 12.61 125 12.29 11.9

Fe,0; 1.68 1.68 1.58 2.69 2.29 0.52 0.62 0.23 2.18 0.76 0.97

FeO 0.11 0.13 0.13 0.11 0.048 0.19 0.14 0.19 0.05 0.06 0.08

MnO 0.03 0.048 0.042 0.07 0.05 0.03 0.03 0.01 0.01 0.01 0.01

MgO 0.37 0.49 0.48 1.15 0.88 0.13 0.18 0.17 0.88 0.62 0.53

Ca0 0.88 0.60 0.74 2.35 2.18 0.18 0.35 0.19 0.063 0.056 0.054

Na,0 3.33 3.65 3.36 350 4.08 3.82 3.42 3.37 0.18 0.14 0.10

K0 4.88 453 5.06 3.86 2.35 4.63 4.49 5.07 5.99 4.70 3.80

P,0s 0.08 0.08 0.07 0.14 0.08 0.03 0.03 0.02 0.04 0.03 0.03

LOI 11 1.01 0.92 0.85 1.14 0.98 0.84 1.58 1.66 1.82 2.06
Tol 99.98 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Na,O+

KO 8.21 8.18 8.42 7.36 6.43 8.45 7.91 8.44 6.17 4.84 3.90

K0 /

NaO 1.47 1.24 1.51 1.10 0.58 121 1.31 1.50 33.28 3357 38.38
cr 8.49 13.71 18.40 25.77 16.89 6.43 10.83 35.88 14.85 34.34 12.15
Co 2.46 2.33 2.14 558 3.78 0.64 0.72 0.30 2.27 1.00 1.46
Ni 391 6.93 6.44 14.58 8.82 1.93 4.66 10.08 13.97 11.37 4.55
Rb 219.59 258.64 | 265.01 178.81 123.26 306.45 282.98 358.88 340.82 265.45 153.18
Sr 96.12 66.99 71.79 254.82 277.54 15.74 18.38 12.39 28.36 2341 169.49
Cs 9.05 9.49 12.87 10.26 9.45 16.19 13.39 15.60 55.52 27.28 5.90
Y 2157 34.07 38.71 21.24 10.72 48.73 4555 51.13 41.26 39.96 8.53
zr 150.86 133.67 133.33 177.37 130.13 67.11 56.96 71.62 128.34 195.10 131.03




SRS TLV EARAE RIS A RE R IR X e 5
gxk1
Feh SY-1 SY-4 SY-5 SY-7 SY-9 Ds-1 DS-2 DS-3 DSP-1 DSP-3 DSP-5
Mk | Muh | BB | Bl | Bt il gl b Yk L o .
s | =k | ok | ok | =k | —k | me | mzm | mgep| oW dEE 1 &R
me | M | mm | mEE | ke | mms | mme | e | OOF | BEE D WEA
Hf 438 419 4.14 472 3.70 357 2.80 3.27 4.38 5.78 3.76
Nb 17.16 21.23 21.44 24.88 22.65 18.11 18.21 14.59 24.20 15.55 5.77
Ta 2.42 3.74 4.07 3.45 2.39 5.23 6.48 4.14 3.83 2.96 0.38
Ba 54400 | 31258 | 31857 1116.1 481.71 64.93 57.63 18.74 408.05 21438 | 1140.70
Th 16.58 27.92 30.78 22.27 26.03 16.24 19.38 15.45 31.55 18.97 17.98
u 495 6.73 7.46 9.78 457 5.53 9.53 9.37 4.38 3.15 1.81
La 30.27 38.67 4153 52.55 31.36 13.07 20.22 8.27 31.80 3111 4361
Ce 55.52 73.53 78.74 97.50 58.57 24.86 38.07 15.61 67.81 53.69 89.94
Pr 5.60 7.64 7.92 9.51 5.78 3.04 4.60 1.89 7.30 5.72 9.08
Nd 19.65 26.99 28.59 32.28 20.17 11.50 17.38 7.39 2452 20.65 32.51
Sm 3.81 5.57 6.09 5.44 3.44 3.47 4.71 2.44 5.39 459 5.45
Eu 0.81 0.60 0.52 1.13 1.08 0.13 0.15 0.06 0.41 0.52 1.00
Gd 3.80 5.89 6.34 5.00 2.99 4.82 5.42 3.96 5.43 5.37 4.30
Th 0.56 0.86 0.97 0.66 0.37 0.91 0.94 0.81 0.90 0.89 0.43
Dy 3.99 6.03 6.79 4.04 2.15 7.72 7.53 7.08 6.70 6.40 2.20
Ho 0.83 1.28 1.51 0.87 0.44 1.86 1.74 1.80 1.60 1.52 0.38
Er 2.60 3.85 4.54 2.41 1.21 6.07 5.63 5.93 5.08 4.67 0.92
™ 0.40 0.61 0.70 0.33 0.18 1.00 0.92 0.97 0.80 0.73 0.10
Yb 2.59 3.91 4.64 2.14 1.28 6.74 6.13 6.48 5.28 4.88 0.70
Lu 0.40 0.61 0.71 0.32 0.20 1.05 0.98 1.01 0.78 0.74 0.08
> REE 130.83 | 176.04 | 189.60 214.18 129.2 86.24 114.42 63.7 163.8 141.48 190.7
YLREE | 115.66 153 163.39 198.41 120.4 56.07 85.13 35.66 137.23 116.28 181.59
> HREE 15.17 23.04 26.20 15.77 8.82 30.17 29.29 28.04 26.57 25.20 9.11
(La/Yb)N 7.88 6.67 6.03 16.56 16.52 1.31 2.22 0.86 4.06 430 42.00
SEU 0.64 0.32 0.25 0.65 1.01 0.10 0.09 0.06 0.23 0.32 0.61
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Fig.4 Harker diagrams of major elements from the granitic clastic rocks and the Shangyou and Doushui pluton



