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Fig,1 Schematic geological map showing distribution of granitoids

in Jinduicheng area, Shaanxi province
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SOE KOS FEE, 6, =0.48—0.16, of K=Na—feldspar based on X-ray
A=0.00, Ordlsy & 850—90%, A kiR powder data (atfer Wright, 1968)
Poa AL, A)FERM Or 414 & B R IK.
%2 FHEEINEETESR (MoOsppm) _BHFIA (060), (200 F
Table 2 Mo content of K~Na—feldspar and plagioclase (201) X G R = e P 3 B — PR
(in ppm) FEAL Y 205, CuKe 8L IB{HE 52
BE AT TR, RBLAHRE
AR B MMSERBRE  mipfimgc g 1% % %
LY sk om |awrE | 264701~ 200301 | 0.30° 2L |, 7 AR K 45
o Bl AN\ ¥ 0 0.8 TaSti. % TH—SH RS
i | 203 2 30 0.43° i EUSE %\%ﬁd"ﬁ‘ﬁ"ﬁ’i KAarm
= | 201 ” o 0550 MoO; & Rk TN &o M
?g{ oz % 0 o.sae EEERERW . NEFUIEE. AR
. B AR E S HE IR B S e, PP
Do I o g KT N R BB 3 MoO,
ﬁ 4203 20 90 0,43° i Emmnek (F2), HHEK
gu) v i i Fitfty MoOs & 7T 10 ppm
*  JIKCNS—SnCl, B B CREFIZXIREL B BE ImFEl 90 ppm, iWAiER—FEREY

AHRAN, HERITHBOHELHME.
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KB AR ABE Ry BTG E 5 2R LA AR AT T, An it 19—24, PR
0.75—1.000 SMIMBEEAFHA JEM— AHE BRkA, An &EK9—16, HJFE 0.73—
1,000 BEoh, ARKEMEMEIRIEE LT A LA WA (An<10),
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CaO ([ JA0.065 CEIE) 2iL40.12H10.15 (F3), R THRREE N EHMAESY
EEC A OE TN

(2) BBV DS RE

LI AR AR BB O RERRT, HARAEBEHET —2.6%,
RS RYAER, SANHEE, B4eUEERNO RS SR ES B Ng—~ K86 EiG
ki, Np—WEXRKE, SRS A&EASERRER W ESERBEARR, Ng—LL#G,
Np—# . Z#ahfBEAGHEGERE®, FHARERRKA. BB . 86 nEn
L.

BAML T RATHRED TR TR 4, RRBHI B RUE E 512

® 4 BERBUFRABREXRILE wt%)

Table 4 Chemical composition and related ratios of biotites (in wt?)

Z 4 A R B & fE O

#Z01*  £E02  E03 B4 FO1* Ko2  F[O3 &01* &£02  &03 £04

36.29 39,38 37.46 39.54 35.86 36.83 37,42 36.86 36.32 36,70 40,87
2,20 .16  2.42 2,42 2,38 280  2.65 2.62 2,61 273 3,17
14.63 13,05 15.66 14,81 16.67 13.70 13.76 14,53 14,67 15.22 16,29
5.00 3.81 3.31
15,12 17,31 19,722 17.01 15,77 21,33 21,02 15.09 20,57 20.34 1888
1.58 056 1.26 1,30 1,21 0,43 0,44 0.55 1.56 1,66 1,03
0.52 0,08 0,02  0.07 1.36 0.06 1.26 0,01 0,02 0,20
11,27 14,47 10,04 1104 11,97 13,26 13,74 12,54 10,95 10,73 9.59
Na,© 0.07 6.16 0,05  0.08 1,32 0,15 0,28 1.56 0.13 0,16 0.15
K;0 7.30 9,00 8,93  9.23 5.55 6,44 6,14 6,93 9.59 9.30 7.35
Li,O 0.30 — - - 0.07 — - 0,05 — - —
H;0 4,35 — - - 4,62 — - 0.01 — - -
F 1.40 = — - 1.44 — - 2.02 — - -

)= 724 99,98 96,17 95,06 95,50 101,03 95,00 95,51 97,33 96,41 96.86 97,53

AlY /SAL | 099 064  0.25  0.54 0.64 0.69  0.69 0.93 067 0.64 0.49
AlY /Si 0.45 0.25 0.28  0.24 0.35  0.30  6.29 0.43  0.32 0,32 0,23
SFe/SFe+Mg| 0.48  0.40 0,52 0.46 0.42 047  0.46 0.47 0.51 0.52 0.52
Mg
—Me 6.59 0.47  0.52 0.57 0.52  0.53 0.55 0.47  0.46 0.46
SFereTa| 040 05 . 5 5 5 5
—2Al | 43, 029 087 0.3 0.39  0.30  0.30 0.34 034 0.35 0.39
SAIFMg+ S Fe
Mg/ SFe 0.26 1.49 093  1.16 1.35 1.1 117 0.87  0.95 0,94 0.91

*  EEMTER, EAMLTERE OISR, WIS, MEARAEFHEL TR BN RS0 AT,
S Fe= Fe,03+ FeO; Mg=MgO,
HER, BREAY WRH-LTHERED SEMEERIITES o WERDPITLUG LRSIy
AAELAT A
(1) ZHHkR I Mg/ CFe Wifik0.26—1,49, ARBMEHRIT 42 B
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%5 REZEHLITNESERRBXLE (ppm)
Table 5 REE contents and related ratios of biotites (in ppm)

pas m L Tt & & R

L La Ce Nd Sm Eu Gd Dy Er Yb
F01 22,72 56,40 78 .60 5.20 0,27 2.73 1.89 0.88 0.74
03 17,60 44,18 22,20 4,10 0.31 3.01 1.64 0.82 0.55
£:01 11,52 29.14 15,00 3,41 0.21 3.65 3.41 1.93 1,71
402 9,92 29.16 15.60 2.10 0,23 3,72 2.95 2.31 1,73
I ¥ I t

SREE

& LREE HREE 5Eu Ce/Yb K+Na+Ca*
#£01 | 169.43 163,19 6.24 0.20 76,22 0.7617

#03 94, 41 88.39 6.02 0.27 80,33 0.9653
01 69,98 59,28 10.7 0.19 17,04 1.0027
&02 67.49 56,78 10,71 0.26 16,86 1.0440

SAFEL: MEAKRARFMRCL T E NN RE T AR, ¥EXER/EEEREETIG

Mg/ Fe Hoftisy51%1.35—1.11F10.87—0.95.
(2) HaWhBREBE S ARAEMHE, —K<3.25,
(3) EHRERERFENGEIHHBSRATHFLERERS,
(4) RZBFUEEMELL, SHEEEBRBN TAl/(ZAl+ Mg+ TFe) ZB{LTEEE

EFe;**AlS0,3(0H)

KFep*4)5i05(0H),

—K Fe?*AlSiz0y0 (OH) ,—KMg; AlSisOg
(OH) , = M E ™

KFel*tAlSiy0O; (OH) —KFe?*AlSigOro

(OF) ,—K Mgz AlSigOyo (OH) ;, triangular diagram

Fig, 4

4 ELREKFelt*AlSizO,, (OH)

of biotites (after WWonss and Eugster, 1965)
A—EEFSE S e, B—deESH (B BHE
EhERE, C—LHEaE () FEarEkE
=iy D—[figle, MRBEE GE HE KRR,
E—4REEREREGY,; @R ERE LTS
=ERESHNERSE2RE

#4:1H th Bk TREE =169,43—94.41ppm, HREE/LREE =0,04—0,07H1 ¢Ey

s LRIER BN
(5) XK AL BRI
Mg/ (Mg + T Fe + Mn) FEARIRE T &/
AR BRERILE (0.5, hfA
PRI TR S X BB B I
(>0.5) [ T A X AL X & 2% SR X
HRIBERILETT B
7£ KFe*AlSi;0,,(OH) —KFe*Al
Si,0,, (OH) ,—KMg,AlSi,0,,(0OH), =i
Efa, BREHELALE I % 7 Ni—
NiO 0hs% A AN TEEW 3D Ba
s D HahBZBHELK 2
i, MEAARBRERBESRERTAR
(H) EaRBRARY, BREKTEHGED
HRBRSEE, RBRT A &R BRI
FER A LZER.



344 s AP ¥ X BTE

=0.20—0.27, &HERAH M AR = ZREE = 69.98—67.49ppm, HREE/LREE =
0.18—0.19F06Eu=0.19—0.26, FZ4UIaEML, SGHKES KRR LI HREE, #
LREE F1AB B 615 R h S MHIE. Btk REE & RMECH BN il Faa
REE kb EFFEEA YA O

-
Zyﬁ
qbe e
- LD

H 5 RERRtTERRRE
r - SR A 7 TR

}‘\"’w"\-v Fig, 5 Chondrite—normalized
\\ }-_'

B REE patterns of biotite
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Er Yb
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t \\ / N 1— A LEE S SRR (EOD),

I L 2~ B R TERE (203)s

i ; \ 3—E&ERIEREE (&01),
—HERIER S (&02)

o <

L : e
La Ce Nd sm Euo Gl Py

=, BEVBRERIERFEN

PRI R TR S B4 #RE RS RS B iR RS A Rk, TF2%
F B RN oy s R AEWDE T &5 at R e 2 et (SRR TE B 193
e, ERAIMAAEES, NSRRI RIBUREMHEERLW BEN, &l
W LEMARAE. FEEZFREAAFMRRBEMLBWABERELTE, TR —&
Rla AR E A R ¥ .

ZHNEFLEEST H—BRREMFRARS REWRERV: ShRE—HE
AR . B i B AR IR S R VAR R TIB R 7 4R, HTE5
Hmm IR ARE, SRERESEHNARK, BFPERERES BRI —fFE LER
8 HFITF- s Al=Si HFIRAF LB AR R, TR 2B A B a i at
KOMBFFEKA

AR BRI ERTFRRAEEAFEVUBRTERASY hHHR KA MR TR
A ER ARG AR (A =0.30) M RKL R I HRNHAMKRARERE EEK
LR . SHER—F EA BRI X iR B RAR, BT aRERERNHE
AR BEE Btk . P FIRA WA, AR LR RO RS, BRT
AP EREAH=MERSA.

BFRERRYT: MEETHBA. FHKkA. AROEHMNEERK. YR A RS
RS REEN, HTHEoNBZXTE-H. B—8oHNE, ML R LR
. MEMET. MARETFMERRE FERRES & RIERRAE RN, T TLLHER
B (Na,MoO,) FIEE #F (K-MoOp) J5 Rigr Bl & Gtk AP MK AR & a fE . 24 1A
BERERS, aXREEPEHSERE, Bk, FHRANF KAYHE BIEKM MO &1

O BERE, BRI, 1988, £ER-HREDEX A VRN ERREEBRLF TR, FTIN,
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(K2), MiHFERI REEMHEE, BEPH, 9. HERYATRBREEYE, RFELRE
RSB R A RIS KA EFEERY MoOso Kt MoOs &k Rb,Cs %L EZ 5P K AL d ik
A, ZERFHRFENERERER. YEHHHKAIMKAESXHERRBE LIRS
M2k R, SHICE MR T B S L B 46 R B A B 4HE T .

AR, BaBAAZBUEBEREREES, LTRIMABRRBEMNEARSIONS,
pRZENEEE, ETRAMEES A\ mEZHILED2:1, MEAEs Si:Al LbE 431, &
MR ITAZRBAER, AERIFENXERHEEFK*, Na*, fiCa* mAxzE. HTFRA
B H B REGE MR, HREEFILREE R 2 5B BHERERM, MUERaEX S
B REEES B AEFA—RABAHRERN V> B (E5. Z01ERZBHLY
REE £ #5169.43ppm, EHPAETFHH0.7617(K* +Na* +Ca?*), 4 02 ERBHEZNG
REE & #467.49ppm, ERIHEFEEADL.044, HERGBRBERFHFELN L
B, ARG AAEBRIPE FRGHMN, REESENEEV. BRARZBERMEETF
HREREES BRAYERARMATE., BEREESE LR “T3p” B ELHEX ERBRT
B R B R F i REES MBI R REE S .

SR ER AR BABREES BME MM AEN: RaBHHREES A
RTEMBEE 7LD, MARBRZBHFERER. BOIEZBHERFEEN14000ppm,
HREE =6,24ppm, [fi401BXBHEF&RX20200ppm, HREE =10.7ppm BB ZR B
FEammiEpi#HREE B, £aEFRR08 6En BEHUEN—-/ER BT AR
BERETE [o, MR SEARURY By BRIL 2 IR B Sk PR T &5 i B B RY o

. & ik

1. &K EREEUESRERBEAMRAMZFERA AR, MEFL A&,
AR RB 2 ER atk, KAMAFEM Or 4 SRV ARIMMKDESE, MO,
Bk e e R BE WA B S Ao

2. BHEA—BAERA, ERKAaMHRE, B4 UEEMORE HatkMka GE
g An 44y S RUEEEMLL, SRREAEELESEMRANFIE. A &R &3
JEAREA P,

3. ERAERERHBERBYHRBRBERE, VFHLERSATER @ aEmEEs &
ik ZIAl.

4. EHER AR AR EHREEMS] A 6L 58 b RE, 79 PHREE SRMF &
RERSHMELA, HERALREE, SHREEMAMEAARENHBESBIELERERR
B X FRE R A AR .

A 3 S #1985 45— 1986 45 3 Ja] b n £ K A FUIGI B 8 LL T8 & i 4 ) st & BF 98 T AERY —
sy, MR TIEMBIZS HA. BHEVIIBRELMW, J.EZ ke LRk iES, BERTF
OhRAEM R M, EXEMIBRAEANIKS, BEER—IFEUILEN,

0 ERZE, 1982, &|BIENELRE AZHERBGKRBEN, DEMERHFRITRER,
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Main Rock-forming Minerals of Jinduicheng Granitoids in
Shanxi Province:Their Characteristics and Petrological

Significance

Nie Fengjun
(Institute of Mineral Deposits, Chinese Academy of Geological Sciences)
Key words,Mo-bearing granitoid; typomorphic peculiarity;
REE geochemistry;anomalous unit cell; Shanxi

Abstract

Tinduicheng granitoids and the it related porphyry Mo deposits lie within
the Henan-Shanxi faulted-upwarping area along the southern edge of the Sino-
Korean paraplatform, The Yenshanian granitoids (124 to 130 Ma) consist of
Laoneushan biotite monzonitic granite batholith and Shijiawan-Jinduicheng
granite porphyries,

The Laoneushan granite body intruded into gneiss of Archean Taihua Group
and meta-spilitz of Proterozoic Xionger Group, with an exposed area of some
440 km?, The Shiliawan granite porphyry intruded into meta-spilite of Xio-
nger Group and metamorphic quartz sandstone as well as quartzite of Gashan-

he Formation, The Jinduicheng granite porphyry intruded into meta-spilite



B4 1 BREAOEHTEIROATOEBERKE SR ERHXR 347

of Xionger Group, Those granite porphyries are all less than 1 km?in size,
Mineralogical studies show that not only can the structure state and compo-
sition of plagioclase and K-Na-feldspar provide the information on origin and
evolution of granitoids, but these minerals themselves might act as Mo-carrier
as well, Along with wide and strong hydrothermal alterations of post-granite
porphyry period, Mo released from the Mo-carrier was superimposed on the
original Mo stockworks, forming high-grade ores of granite type, In addition,
the I*-, HREE-rich biotite with distinct negative Eu anomaly can be taken as

a useful indicator mineral for Mo ore prospecting in granitoid areas,



