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Fig. 1. Schematic map of the ore district.

1—Iron orebody; 2—PFaulty 3—Sampling site for age.
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Table 1. Composition of altered minerals

it 3
BT s OhR OE B A/ B ,
Si0; | ALQs | TiO; | Be,Os | FeQ | MnO | MgQ | CaQ
d915 AL TR %% 8 39.46| 13.54} 0.41 14.71f 0.74 | 18,690 0,02
d 905 BRI AT AR HYELG 37.58| 14.01j 2,01 | 1,92 | 13,16} 0.43 | 14,99 0.00
d1151 LRBAEE & = 8 43.04] 15.15 0.42 | 2,54 | 1.69] 0.27 | 20.33] 2.76
d1179 SO R E BEN-MANA 44.20{ 5.98 0.15 15.63} 0.88 | 14.28) 12.16
d1161 U 8 A=A N0 - BIRG 50.17] 2.57| 0.04 15.54] 1137| 13.60] 12.20
, ;

s Mf = Mg/ (Mg + Fe?* + Fe?* + Mn); Tf=Ti/(Ti+ Mg+ Fe?* + Be?* + Mu); [HE}E{:%ﬁﬁﬁ siout FHEIE

O SEMNFEARCEATT —EWE,
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from the molybdenum deposit

®& ) (%)
Na,0 | K0 = $i AlE | AW Ti Fed* | Fe?* | Mn Mg | Ca Na K Mf Tf
0.09 12.07 99.83 | 5.78 ) 2,22 | 0.11 ) 0.04 1.80 | 0.09 | 3.82 ) 0,00} 0,02 ) 2.25 | 0.67 | 0,007

0.20 9.78 98.82 | 5,58 | 2.42 | 0.19 | 0.33 § 0.21 | 1.64 | 0.06 | 3.33 | 0.00 | 0.06 | 1.86 | 0.64 | 0,059
0.60 8.92 99.49 | 6.01 | 1.99 | 0.50 | 0.04 | 0.27 | 0.20 | 0,03 | 4.23 | 0.41 | 0.16 | 1.59 | 0.89 | 0.008

1.35 0.79 95.42 | 6.44 | 1.54 - ~— 1 1.31 | 0.60 | 0,11 | 3.10 | 1.90 { 0.19 | 0.07

0.58 0.36 96.24 | 7.48 | 0.45 — — 10.37 | 1.57 | 0.15 | 3,02 | 1.95 | 0.17 | 0.07

Fett, Fe*; ERSERBHTEANT, WRMET FHRFILENT

GaiA: BRR oBRERESHE GWAEAREGERRBARE. =4
EKRMETEMELARE, TBREWTAE,

EHBERNELRERA. kA, CHABRLR, AERRRES . ®eky,
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Table 2. Chemical compesition of aliered rhyolite porphyry (in percentage)

FEEl #E fohr AR 2 A SiO; | Al Qs | TiO, [ Fe,Q3 | FeO T&[Mﬂ)hmo CaO | Na;0| KO [P,0s] LOS
1 {801412 BB 67.08) 13,09) 0,19 | 4,00 | 3.55 | 5.60 1.20 | 0.77 | 0.90 | 9.60 J0.04] 0.19
2 801414 iRl E 68.72 12.73] 0.25 | 3.82 | 1.22 | 3.56 1.73 | 1.28 | 0.80 | 9.48 [0.04[ 0.15
3 320614 G + 68.43 . 3.28 1.31 | 1,10 | 0.70 | 8.85
4 |d986 | = 69.64 2.26 1.42 ] 2.21 | 2,00 | 7,90
5 |d1191 H + 71.29 1.85 1.12 | 2.09 | 1.05 | 8,32
6 |d904 [ 1k 73.85| 12.84] 0,05 | 0.85 { 0.33 | 0.56 | 0.33 | 0.56 | 0.43 | 0.80 | 8.88 {0.03{ 0,92
7 |d1227 il i 74,47 1.09 0.51 | 0,74 | 0.50 | 8.48
8 (2831348 BALREL 78.55 1.23 0.58 | 0.75 | 0.55 | 7.10
9 1dgi4 g i 71.35] 11.62] 0.08 | 4.05 | 2.25 | 4,59 [ 0.10 | 1.09 | 0.26 | 1.10 | 7.53 [0.13] 1.00
10 820447 | i 66.69 4,83 3.01{1.22 | 0.64 ! 7.34
11 {d915 | ARG (AR 61.08| 10.95] 0.40 } 6.19 | 4.21 | 7.62 | 0.55 } 3.28 | 3.13 | 1.85 | 7.08 [0.20] 1.12
12 {820443 il r 54,87 £,98 5.2 | 4.84 | 2,55 | 7.08
13 | d 123238 B0 5k (B )] 60.50 12.26) 0.20 | 5.47 | 2.73 | 5.96 | 0.20 | 3.35 | 7.05 | 0.66 | 4.65 (0,10 2.44
14 (330927 & k 63.35 8.42 1.63 | 2.87 | 0.90 | 7.20
15 (3820257 7 + 56,50 3.28 3,19 | 4,85 | 0,80 | 9.70
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Table 3. Diffraction parameters of characteristic peaks of minerals
- “ = = N = A S KL # KA fE O g% A
) MiCa Amp o} or PIAb chl Ep
F13 001 110 100 002 002 002 102
d (A) 10.0 8.41 1.26 3.23 3.13 7.14 5.01
28 8.9 10.5 20.9 27.6 28.0 12.4 17.7
WA 100 100 20 100 100 100 30
Or
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Pl
Amp Amp
g
h
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B 2 8204472 REROBIEE (h—AREEE)
Fig. 2, X-ray spectrogram of sample No. 820447.
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Fig. 3. Diagram showing variation in alteration intensity of minerals, chemical

composition and molybdenum content in drill hole ZK1302.

Dash lines refer 1o averages of alteration intensity of minerals, while solid line to chemical analyses.
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mineralizing alterations in drill hole ZK 1703.

1—Rhyolite porphyry; 2—Intense silicification zone; 3—potash feldspathized porphyry; 4—Zinc ore-
body; 5—Granite porphyry; 6—Propylitization zone; 7—Potash feldspathization zone; 8—Serpentine
mgrble; 9—Medium and fine-grained granite; 10—Granodiorite porphyry; 11—Silicification zoney 12—

Epidotite; 13—Skarny 14—Diorite porphyry; 15—Boundary of alteration zone.



56 KR # | 198648

I ZK1302 7K 30°50/
> ZK1157 ZK1 %1703 ——
100 N ZK 1957 7K 2101 ZK2:}5\7

1300 r

12004

S,

1100

1000+ L~
74
N R i A
800+ Jpt
L \ L
700 SRR N

N
N7
0 100 200m ,/4{”

B 5 s7TSmAEHEA
& —{LEEES, HAEAREL
Fig. 5. Alteration zoning along No. 57 section,
& —Site for chemical sample; other symbols as for Pig. i.
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Table 4, Characteristics of inclusions in the Dawan molybdenum deposit
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temperatures versus salinities.
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Table 5. Oxygen isotope values of guartz veins at different stages of silicification

3 = fir & B & H—RBEEC) | 300 (%) 3'%0a30 (%o ~
d1210 ZK1703F.653m B bisi 400°C 8.7 4.8
d1219 ZK1703F,476m B b 350°C 10.7 4.7
d 1220 ZK17037L470m = bt 350°C 10.6 5.3
d1202 ZK17037.588m B M 120C 0.5
d947 H 7 54 3 200C - 0.8 ~10.9
d 955 H = B B R 2.3

Clayton B2+ E 100000-Hz0 = 3.38 X 1067~2~ 3.40 (200—500C)
SREMEEHR (EK6)H, SFHEANDESHEKIER oD EER (—50——85%) ¥
B, mUOB#Rt. Kb wiRE T DAk,
*x 6 AEYVYHNE. EEEFEHE

Takle 6. Oxygen and hydrogen isotope values of different minerals

’= =1 v L2 30 (% $D (%) =+ = i L7 3O (%) DYy
d 961 # Kk & 1.0 d1045 # Kk B 0.1

d 950 # ok A 2.1 41233 & % A ~4.7 -89

d1019 # Kk fa 3.1 F915 K&, gARE ~-122
d 890 # K A 2.1 d1151 & = - 155
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FrRBAT R, FHBERSMRE R BERS MY Lo T,



5% Ky T AL B T K A PR A T AR T 59

®7T1 REUMELESRMUREAR

Table 7. Oxygen isotope composition of rhyolite porphyry (whole rock)

s =) B =2 fr & h s 530 %
1 doi6 ZK1302fL 450m k fhods 5.8
2 d 887 H & B oo 4.5
3 d 807 H * 9 fhoA 3.7
4 dsis # *#= (&3 14 2.7
5 d 1152 ZK1705%, 130m % hhoz 4.0
6 d 1236 ZK1703%, 198m % koA 2.4
7 d 1191 ZK17037L 650m #ft 5.7
8 dgis ZK13027L 457m MR 5.1
9 d 986 ZK17027L, 495m M 4 3.5
10 d 904 ZK21017. 450m TE 1t 4.0
11 d 914 ZK1302F, 490m 4 1t 1.7
12 820257 ZK1302fl 268m % 1 1.9
13 d1232 ZK1703F, 230m Fo 1t 0.9
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HYDROTHERMAL ALTERATION AND MOLYBDENUM
MINERALIZATION OF THE DAWAN MOLYBDENUM
DEPOSIT,LAIYUAN COUNTY,HEBEI PROVINCE

Tu Kan

(Department of Geology, Beijing University, Beijing)

Abstract

The Dawan porphyry molybdenum deposit is located in a rather small rhy-
olite porphyry body that contains extremely high KO and has dolomite as its
wall rock.

Three types of alteration are well developed within the porphyry, namely
potassic alteration, silicification and green alteration. The chief product of potas-
sic alteration is hydrothermal biotite; silicification is of multiple phases; green
alteration mainly occurring at the contact zone is noted for the assemblage of
Fe-rich phlogopite, magnesiohornblende, epidote and/or albite. Being characte-
ristic of the deposit, the green alteration is related to dolomite breccias in the
porphyry and is accompanied by rich molybdenite precipitation.

In view of the very tiny size of the minerals, and with a purpose of depi-
cting quantitatively the relationship between the alteration and the mineraliza-
tion, the author applies X-ray diffraction analysis to whole rock samples with
known molybdenum contents. The intensities of the characteristic peaks of quar-
tz, orthoclase, plagioclase, mica and hornblende as well as the height of the
background have been determined systematically, which leads to the establish-
mexnt of an alteration profile. From the bottom upward and from the middle out-
ward, the potash alteration changes into silicification and then into green alte-
ration. It is revealed that molybdenum is enriched in green alteration zone, and
high extremes of molybdenum contents are always in consistency with high abun-
dance of mica, hornblende and Fe-content as well as low contents. of quartz
and orthoclase. This suggests that green alteration was favorablé to molybdenum
enrichment, for there must have been obvious changes in the physical-chemi-
cal condition of the hydrothermal solution in green alteration ‘zone, and the
highly permeable breccias and their rims could provide space for mineralization,

At the earlier stage, the quartz inclusions of ore-bearing veinlets had homo-

genization temperature ranging from 460—260C, salinity 50—16 NaCl wtl,
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0'%0q 10.7—8.7%, and 8'%0n,0 5.7—4.6%, indicating that molybdenite had been
precipitated from hydrothermal solution mainly composed of magmatic water.
At the late stage, homogenization temperature was 260—120C, salinity 11.8—
0.3%, 8'®*0q 0.8—0.5%, and §'®Ou,o under-10,9%,, suggesting that by this stage,
meteoric water had probably played a predominant role in the hydrothcermal

solutions and ¢'*0 of whole rock had also been more or less reduced.
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