O R

19894¢ MINERAL DEPOSITS Med H1My

e A = R8T R Bith k(L=

AR HEH RARA

REINK Z I F)

WRRE, ZHREEF RETFBRH—AMABRZ AN §HPFERE & (85M) 5%
PREEARL A AERREEHA. ShiEd, Bh—mil AR, AR A ER R
ODp ofHA — 41— = 47%0, 6" O ,ofHA - 6.0— — T.5%, FTHIRD HIL AR BRI EK. IV 14
oSBT P ENDO., ATa.0s, FEHA Re R BEF HrCom. NIRFHIE, LRI MR
ERMTIER B AR R —KE LR S PHEW Mo BE# 5, Cr. Ba, Refy& &M LCe/LY
el BT - A B R SR A & B S At T B S R R K s B YR AR L. Rk
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Fig. 1. Schematic geological map of the Sanbao tungsten—molybdenum ore district.
1—Granite porphyrys 2——Biotite granites 3—Diorite; 4—Crystal fragmeat tufflava; 5~—Reverse foulty §—
Normal faulty 7—Fault; 8—Ore—bcarjng fracture zoney 9—Ore-beuring quartz veing 10—Diabase vein.
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Table 3. Formation temperatures of major minerals
ok “”»\\ B = ® F % * H i W i3 &
BREECD
5 % 318(21) 314 (7) 322 (7) 320 (4) 316 (12)
S 235(2) — 260 (1) — -
By 297(19) 294(7) 284 (10) 270 (6) 275 (4)
250(1) 245(1) 255 (1) — 235 (2)
248(8) - 250 (7) 240 (2) 265 (8)
Bew 290(6) 295(1) 293 (5) - —
"% | | o | | 215 (2)
EREWRIET | | | me |
T Ty L, [ | a0 |

BEANFARLN RBRENEBERERSEIRE.

3. ARKBERARAMNHBBY MAIBEGEEME, RHIE el 2R -

‘jm%o
4. BEY . KRV CCHEHV) MAAWRTIBEERE.

Zhpng, FAPEKEVEENR—HE, 8. HUHXRTANNKESTRBE, HEk

AER-REYH B RAE-HADE B

(M) BENE FEmBTEEREEYT KD, KE. MATHRILEREZE, mEER

FEAERERL. ARAL, bR Ek.

ZEEMMBRENLERY MR FRET. THEAEMEEES R, —BRE/LAEILT
B4y WFTIERMERZE, MTHREEE, A8 (RERE) BB, AXHEZ,

BAEBEELA, MNLHAELR. SaEACELEXRIBMER L,

BENADWERGL, MERARRE, KBrERBEENE MEEEE. BoKA

BARBERRARFRAR K.
F2 ERISHAZHEHFRINATTRER

Table 2. Chemical composition and minerogenic element contents of No. [

alteration zone in Sanbao

’t@ B 30, AlzOs N0 K.Q W Mo Nb Ta
weE 7| oo | oo | o o wpm) | om) | Gs) | Gopm)

TEEALHES 74.54 14.21 2.41 1.87 38 11.7 22.5 2.4

BALENES 96.25 1.06 0.06 0.36 1400 524 4.5 1.5

BELIEN DS 84.45 8.85 0.85 2.14 674 225.6 38.5 3.5

BT 77.67 12.52 2.68 1.62 46.5 34,1 20.0 3.1

K # 75.89 12.97 3.75 4.99 3.9 4.4 17.4 1.7

(HELERT BROLREHT



32 ¥ B Hh b5t 19894F

EMERA, DAL RHESE. A8, BHyr MRS SERETY. mEHAnt
FHOMBETLEERILE 2 AR 2T BBHA W, Mo, Nb, Ta ZREEELHR
KESBLREY, W, Mo BRI ESIO. B ALO,, KO, Na,0% & &N
B, XERP W, Mo FEFETRERILMEEL#EN, HbZRE S (AREE ikt
A X EE RS

T TAREZEERY W ETERE

RO G R Wi RcH, THETRILER, MRS &t LRy R
e

(=) TEPREBRE HLEoFMEELEERE &R (XK3) X9, PFathEER
fd:5e# Biy Sn, Nb, Cu, Pb., Zn, {HE Bi SpHib & THRES EHMRIK, HAET HHR
b YRS P 3:0F i RVA

R3 FEPRETRNER O

Table 3. Trace element contents of ores (in percentage)

v B w Mo Bi Sn Nb Cu Pb
=H09) 2.77 0.718 | 0.0028 | 10.9x107¢ { 33.9x107¢ 1.4x107¢ 325 % 1074
R K1) 3.21 0.778 | 0.114 25.5Xx107¢ [124.3%x 1074 7.0x1074 44,2x107
Fi&k(12) 8.76 1.21 0.30 4,5x1074 [171.7x1074 | 26.7x107¢ 11,7x 1074
puk::4¢)] 5.76 0.829 | 2.66 5.33%107* 466.8 %1074 218x 1074
Sh B
’5.(10) 3.59 0.902 [ 0.208 32.7x107¢ | 32.7x107¢ | 40.4x107% 3.6x10°¢

§Pb i ERAMFTERSS HTREAMFEIT BESRRTFIORRY

x4 RHIEREVEPRETREXEFH
Takle 4. Orthogonal factor solutions of trace elements in ores of

endo- and exo— contact zone

- P # " i [ b # #4 #
o Fy , F, ' F; ‘ F2 ! Fs Fy

Pb 0.599 0.106 -0.025 | -0.022 0.959 -0.112 -0.121 0,046
su - 0.047 0.172 0.909 €.067 -0.089 -0.092 ~0.958 0.119
w -0.122 0.070 0.283 -0.085 -0.036 0.956 0.108 0.014
Cr 0,325 0,731 -0.026 0.043 0.112 0.069 0.135 0.079
B 0,010 - 0.049 -0.026 -0.985 0.974 0.091 0.038 ~0.129
Mo 0,737 0.109 -~ 0.493 0.224 0.114 0.034 -0.113 04971
Cu 0.933 0.109 0.077 ~0.120 0.891 0.123 ~0.049 ~0.164
Mu LT 0.904_ 0.142 0.025 0.058 0.947 -0.010 0.017
Nb - N4 0.842 0.078 0.072 0,043 -0.007 -0.132 - 0.063
Ay 0.626 -0.301 0.249 0.103
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VAPHETENSEE NS M PR ERER T —2 i, Bi, Cu, Pb. Zo
ZHSRASMFRATFREER D, W Nb FERBREHREIFRATEEY&.

REMBEYT AHA GITH) FSEMET AR QM) BEFatdRENGRY,
ARENHTZIME, KT TEREETRBRAAZAREARBRYLEE, B W5 H#
EXRTRORIIEERL HP W, Ma (&K Sn) H— 1B+, RBT -/ BByt
8. Mo. Bi. Pb, Cu. Ag B Zn%fEN. SMF FIRAAWRANFEBBEMT LR, £X
FMHREFRINETF: —~ Mo EWE A%, F—A4Mo5Cu, Pb(Zn)RAH YK R—
MBI Y, TBiNEHRR—AE T AT R BRY el . f5pHBiL Cu, Pb(Zn)k
RECHFE—H BB, WMo BIh 5 —4HF.

B o3 i 45 R PR R LA D IR 2 R E —5 . AR LR hMA S FERE
B (Hitwhy B mic it B . e B hBifMoS R HAKE 2, WMERRFE
SIS TE IR B A 215—230°C, LLEEERD™. MEIHPVIR30C, Bi kMo z FF k. # Bi.
Mo 5 SRR B F o

(D ByYPPHBTER

1, By ddfbEmieiott, MWET 21 AROY R &R &K WO, (61.1—
75.5% ,F#H71.87%) . FeO . MnO, Nb,Os, Ta,OsKkLa+¥Y ZM& R (KRS, HESA N,

(D TR RSy RARE. 5%, ARBMNE.

x5 RETHLERS

Table 5. Chemical composition of wolframite

RS BOREBPHEREMER (%) |
OB |ERER PR R B
N . T'2,0% La+Y it
1
a“%f] MnO FeO Nb;Os [a20s NbzO; (ppm)
15.61 9.72 0.537 0.0104 0.021 147
R
13.83—16.85| 6.91—18.0 |0.31—0.800.0065—0.024 #
e
& 16.03 7190 0.63 0,0071 0.012 153 ,
FE(3) &5}
% [15.25—16.64| 7.59—8.41 |0.36—0.81/0.0065—0.008 N
75
% 18.31 4.33 0.43 0.0123 0.029 108 )
#E6) Tsf‘
B 118.21—20.3 | 3.43—5.01 [0.33—0.540.0079—0.018 E
& 18.27 5.51 0.145 0.0033 0.024 80 L
g (2) ; =
 117.83—18.7 | 4.81—6.13 0,12—0.17{0.0029—0.0036 2
v 16.75 8.33 0.177 0.0056 0.039 113 ;fir
HHL(3)
11.3—19.48] 4.74—17.46/0,21—0.21[0.0017—0.0097
5 2 RE.QOs | {LERE)
ENR |BRE2) Ak 10.81 12.46 0.3084 0.0685 0.22 0.0339%! =D (1578
EHE TR Eift )
T bon HEHR
R oA 18.88 5.21 0.4075 0.0508 0.12 Gy
RER |/ RER pan -
R 4.95 17.65 0.0430 0.0043 0.10 0.001= )  HES
5 lue | =ap 0.06% [ (1981)
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(2) ZEEBNSBMF AL KEBHY HBEY S, MASEMELERERET IS
BEY . RUATREY | FeOSBMNNHF RSN EBEIKBES

(3) Nb,Os&BEm, EHEEMEEL 0.218%, WNHH 0.556%; Ta.0s SEEHAE, b
#40.0064%, NHEAH0.0098%,

(4) Bomy-rhla+ YEBEREE, FHE00ppmES; M ScHBREBE=Ry RIS
By ik L+ 100ppméh, HiESITEREAH P BERBETEHESR Sc WER.

M H5EspNb, TaRTRERE X T MR, FLUARBEERFIE XS RA G RS BREBY
B & 1 Nb.O;, Ta,0s RRE O,y & R ZEFNEBR AN, EBHHEHO | RERVCEAARIAE
BEERERFIGT R RAET HNDOs, Ta0s. REO:EZRILFABMENANERET—4
KBS .Y KBLY RHNDOSE SERUER S RGO ALY Nb.Os & & H L,
il Ta,Os fuScll# LT RE R FIN BB,

2. EHET. FXEETAE 2. BENHARSLNGS REHT, H0%El ko H
WA BB BREE Roair i K8k AR 9™, AT ZHLAKAF IR, B R M, &8k BT

(Re—4ppm), SHELEHET2H,®, FHLUARRMY, SRefim (1—15ppm), dqkEs
HIREA 2H, B, HARE,

—BAAH S RB R RMAT R PEED AReMIK, — /T sppm, REMAKRLG &
FtERIA LT RBEET P& Reild, AL TFILE ppm. WA RKIEHD &ReXRE 4
#HrEAppmLA T, HPHE—-NREH, HE¥HMo. ReZEF REERHZE.

3. WEG: KEDhCo RNt R MG TR B EIE 2 —, BALITREY, 5/
MBE R AR LR FCos B KT100ppm, NiZ#JL+E|/LE ppm, L EBEHAIHE.
AP RELY H CoXb24—153ppm, NifkT 10ppm, AT LBFEZHEL,

AEFApHhiBTRES B RENZABEHEXREFESEESH, TLAANARRY”
BRREAREA—, ERARE, WEBEMN, BLIREANE.

=, SHARMLRARIFE

BEHMTRENARD REAERBET K, HENMEN 8 /MAK, By oRkhasy
R EHMRER (B EWF T mik.

HFESFER, 2N AEEEEK 0Di,o=—41——47%s 6®0n,0=-—6.0——7.0%; 64"
BT REEKE 6Du,o=—62——120%, 6®Ouo=—3.3—=—11.7%. BIIELEFEKE
# (0Duo=—40——160%0 0°Ou,o=—17—+5%) WEEN. WEHHH 5 MERHE
FERMCBEBBRVECH 5 FEBATURMEATHE hE. SR CEHK EE BE (H
2), W 5 A AR AR R R K Bk X SR, Hp 2 A A%H: R Wk L,

RIEX 5 AF BRI AREEAETHE, HBSGRNMBHEE, B8%,
BN JUh —100m), KK (10—30 ) B/t —F . AL A EE BB ERE
300CLL b XS ARPHRERER AN . AT EEREBEN, HILAELEAHA.

O WHEH, 1983, MEHEAVKORERD RFIRARSMFRME, RERERSD
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F e pX, BRETaERGeag. EECFEAR
Table 6. Hydrogen and oxygen iscto.. : composition of fluid inclu-

sions in quartz and wolframite

& 5 oM oA R RO L B Dm0 (%) 3" Ou,0 (%)
1 B gy ZH12-150k ~116+*3
2 By =H#11-388k -75+2
3 " % =H11-38 5% - 412 ~6.0£0.2
4 288 HPL22 Sk —74%2 ~3.3£0.2
5 Braw HEE20-18 5 -91+2
§ B4 R4k -62:+2 ~10.8+0.2
7 2ay FIB148 5k -120%3 ~11.7£0.3
8 A *x Fle14S 5 -47%2 ~T.0£0,2

B BPENERAREENEERARFTZ T

..-40._.

fa ‘ )
(= *:J\ Vit K A '
|
|
|

ARG Atk |
|

Z . 80 ) °!
& (KRR GRREERK
~120 ’ o7
' _ 3,4,5,6,7, 8 —HH#E
/ 180 (%) Btk
MPSQh.......‘......-.-‘--———‘
| 1 el L ~ed
=17 =10 0 +10 +20
320 (%)

B 2 aE4PREAS. ARCRASREE
Fig. 2., Hydrogen and oxygen isotope projection of fluids in
inclusions of the ore distri:t.

AR FHRTRERY DR S AR RB R

Py afth S ARMSERAEBEEER O D, XEFHNMEER LR
SR PEERMBHREETL 2. $B1000In0 x4, =3.26 x 10°x T-2— 2,98 ( Becker
&, 1976)@, DIAXEHREEA00THE, ZRIBAEKR 6'°OE40.95%, FEiky Bt
XR8P OEA0.35%, L EMHKEE 0. ERMLBIF Mk,

B2, B ERMERERT ASBEARE, AR,



36 K # B’ 198948

VO, B R R B

5 AFBR20A BT &S R 0% SIEHR1.89—9.88%,, Fr K ES 7. 99 %, Hh 11/ 5 H
B HISIEA3. 18—5.21%,, FHER4.2% 9 N EEF 1H6%S BEH 1.89—09.88%,, T
EH44.04%. WAL RBEHEGERRTEES
240C. 252C, 5B R B M ELEF250—280C CREE
FBIE) HIE o 3 Ui BABE Rl A K B F i .

FEREEEER (1972) Q@RI EDRE R
0°'Ses (BN 4.9%: HPHE 02Ses [H43.8% (B 3)., ¥

% £ RE TN BT SMIFEE S, 7 B AN
g B A 395 15 S R
O%Ss EIRB R EHST, BAEIKT. 0%, M
SRR SR — AR B, HEE. BN
&,
1000 Inar = A6 Smos2 — peg, (%)
B 3 WM E RS B R > Ly
A—¥EER) B—RET T BEEE
e 8 Toltial sulfur components R SR ST 2 2 AEY, TiLEEy
A—Molybdenite; B—Pyrite. FAAREEH.

(=) BHEDPHBART SHEPHETHROER GR7) MR, EREEPHRET
FRAREPARIEEHON, XhEEHRY TR W, Mo Ak & BELLER, 27
i3.9ppm 4. 4ppm, BEPbHERAR T RARY RRHEW, Molyd K. FHBI, Sn, Ta%
EFARHETLE, AR PXETEMNSRBE TR E, BE, X So, TafiBelt
BRERASL, mibemElnniERaREL. HUATRRLXETRAR AT Y (A
BA. BEFY. R FRAHRSRZIn, Cofmititl. Xt TRBRER M A
R 18 DL — B /Y.

* 7 BHBNEIRBETESE ppm)

Table 7. Trace element contents of the granitz porphyry (in ppm)

\\ !
S
= B w Mo Be Sn Nb Ta Cr Ba Cu Zn Pb 2
1 S |
AX{EREE 3.9 | 444 | 3.7 4.5 | 17.4 | 1.7 | 6.2 670 [<10 <20 65 X
ERMLBEHERE | 8 0.7 | 9.2 |19.2|37.8]31.2| 8.6 672 12 BEITECS
WRERE 1.5 | 1.5 | 2.8 2 19 1.6 | 25 425 48 48 12.5 Bk

s W.Mo,Be ,Nb  TaXgfbiE 7, KfNHBEERIIT
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(Z) BEBRMEE HRahFEHs R Si0.75.89%, K,0+Na,0>8.5%, H Na,0
(3.75%)<K.0(4.89%), ALO:3412.97%, BT HBEEIRNZHREFRINERE.

LR A HNa,0/ KOk 40,77, ALO;/ (K0 + Na,O + CaO) (4y T-¥1) b h1.05, Bl
LR AhE, BREV-BAA-BA-BAREERS, SEEdERBERERER
HMELO, bEREHRBOBEURETEBTY (B ,
A) WHEETEARBREER A DRER -, 1000k

NatbmETtERREE, Cr‘ Mo. Ba &&
mE, SRBZGMEYA; WiH—HrENW. So, Wh\\\\

1ok N~

BeS B, Cu & BALHE: A T8 BT
Ll

SR BT B WA T A S = s T
Bl AEIERE. 05 # B CREE= 174ppm,
TCe/EY =47, BE MBI A, T 0Bu=0.51, L Cp N BT He T L
SERERET IR B AR AINR B | o
R Sk BRI MR AT AR, Fig. 4. Chondrite-normalized REE

S LR, LU = (R BRI 2 i pattorn of granite porphyy.
HERBRREG. SRR A %R, ERER, %50 s, Fke
M2 B RESER, W9 TORIET LR

() BAER KT B R TR KA LR K 130 S ST i b
BB TINZH RN, EAS2RERSAGBHE “TRERAEEE T K 7 7 &
W. Mo SGHEREL, BERSIAE th, T ELES B S RO B 2 e tty” | FRDA Bk B TE R BE A
FRER .

LA TR, AT BRI R R R 72 AR T A8 B, MR
WA S BRI R R TR, WRERIEABE AL ST, SRR R
W, Mo %AW H BT LRI L, 1020 EL RN SHH AR fthat, MRS
HTA MERREATRWEA Wik, BT 2EEKKASTEE HHTA, 2
fok IR T, MY RN, B RS, SR, KRAANETE
WIS @, BRERIRL, ENEER LT, RS TR, SHRE
MSER LR R R, BRICESN, RARERLED, JERERE SEE R
R, A S, PRI T RERT K.

A JCREE B E R KRB AR s AR - w g, JHRNF SR RMEN. £k
BFRFEDHRY,

e BRI

F X 8 % XM

C1] ®|EA% 198 WHEFEREFRANNEELRE BEWE BB B3H
€20 HEAl 1985 «<REAKMFELEMEHHYA BRERSHKE

-

O EERNMWEE, 1983, B LEZHRERAAEREREEE
O BRAFHER, 1972, EREMHREXREBLIBPHBECEBEANRE TV EBRIEX
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GEOLOGY AND GEOCHEMISTRY OF THE SANBAO
TUNGSTEN-MOLYBDENUM ORE DEPOSIT IN GUTIAN
COUNTY, FUJIAN PROVINCE

Zheng Kaiqi, Huang Weixin and Zhou ILesheng

(Department o} Geology and Mineral Kesoutces, Puzhox, Fujian)

Abstract

The ore deposit in question lies within the Fujian-Zhejiang-Guangdong Ce-
nozoic fault depression, on the east side of Zhenghe-Dapu fauit. The orebodies
occur in endo- and exo- contact zomes between a granite porphyry (85Ma) and
the rhyolitic crystal tufflava of Upper Jurassic Nanyﬁan Formation.

The orebodies have the following characteristics; (1)6"*Omo=—3.3——11.7%,
and 6Dgy,0—41——120%,, within the field of meteoric hydrothermal fluids;3%!S=
1.89—9.88%03 0%Sps=4.9%, at the endocontact zone and 3.8%, at the exo-
contact zome respectively, suggesting a mixed crust-mantle sulfur source; (2)
wolframite is rich in Nb,Os(0.12—1.81% )and poor in Ta,05(0.0017—0.0024%),
with low Ta,0s/Nb,Os ratios(0.012—0.039);except for very few samples, the Re
contents of molybdenite are mostly lower than 15 ppm; Co contents of pyrite
are 24—153 ppm, and Ni<10ppm; (3)the ore-formig temperatures of wolframite
and moly ;denite are 270—297°C and 240-—265%C respectively, showing gradually
decreasing tendency from endo-contact zone to exocontact zone.

The granite porphyry has four features; (1)Si0,>75%, (K,O+ Na,0)>8.5%
and Na,O/K;0=0.77,AL,0;/(KX,0+ Na,0+ Ca0) (mol) =1.05; (2) it is of magne-
tite—orthite-sphene—zircon type granite with magnetite being dominant; (3) TREE
=174ppm, ©Ce/TY=4.77 and ¢ Eu=0.51, with moderate Eu deficiency and
asymmetric “V”-shaped distribution curve; (4) the intrusive body is rich in W,
Mo, Sn, Be, Ba etc. aﬁd poor in Cu, Ni,

The researches have led the author to the following conclusions; (1) The gra-
nite porphyry is genetically of transitional crustal syntectic type and also serves
as the supplier of the ore materials; and (2) the infiltrating metasomatism of
granite porphyry by meteoric-hydrothermal fluids leached out the ore materials
which formed quartz vein type tungsten—molybdenite deposits at medium-high

temperatures.



