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Fig.1 Regional Geological Map of Mindanao Islands, Philippines
1- 22— i3 - i5— ;6— i7-

;8-
1—accreted ocean crust of island arc-system;2—sedimentary basin in island arc—system ;3 —pre—Jurassic metamorphic rocks;

4-Cenozoic sedimentary area;5—intermediate—acid intrusive rocks ;6-high—angle faults;7-Gold Placer;8—Davao Gold Placer

) N N )
, ( ,1979) .
. . . ( Rutile ) TiO, 97. 12wt% , V,0;
N N N N . 0.58% , Ta, O 0. 38wt% , Nb, O, 0. 16wt% ,
( 1), , Ce, 0, 0. 35wt% , Y,O0, 0, Ta, 05 >
0 Y, 05 ;
0. 05wt% . ( Zircon ) 710, 4. 29% , H,O0,
0.03wt% 0.01wt% , . 1.49% , MgO 0. 04% , Cr,0, 0. 07% , V,0,
, 0.04% ,TiO, 0.04% ,U0, 0.22% ,Th0,0.04% ,
Ti Mg .Gr . Fe .V U>Th,
(J. M. Boirat,1986) , - o
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(Pyrite) Au  0.086% (0 ~0.17% ) , , o
Ag  0.150% (0.13% ~0.17% ),Se 0.03% ,Bi ,
0.277% , o

(Quartz) Au 0.14% ,Cr,0, 0.17% 3
( 0. 34wt% ) , TiO, 0. 165% ( ,
0.33wt% ) , Ce,0, 0.335% ,Ca,0, 0. 100% , ,
Y,0, 0.91%, Ce,0,+Ca,0,>Y,0,, . o

, Hf , , 5

1

Table 1 Combination of heavy minerals from the Davao Gold Placer

(%)

(%) (%) (%)
0.5 0.3 48.9 0.7
0.1 21.9 0.6
18.6 0.3
7.5
0.4
0.2
99. 8wt% o
, 0.02% o o
Hg™ , 1929 Pabst Au-Hg
o , ,N. H.
20 o s o :r—Au;Hg Au,;Hg  Au,Hg
, . . . . AuHg Au,Hg; o
o : , (Au,Hg,)
(Hg) . (HgS) . (HgS ( ,1981,E.Z. Pabst,1929)( 2),
) (HgSe) . (Hg(S,Se)) . 3.1
(HgTe) ., (HgCl,) ., (Hg,CLO) .
(HgSh,S,) o - , ( Non—mercurous native
, eold) | ( Mercurous native gold)
, -38.87C, 356. 6°C, (Goldmalgam)  r-— (r=Goldmalgamite ) ,
13.595, 6.9, , ,
o , o 0.01 ~0. Imm
o , , Imm,
, , 3.2

Hg
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2 Au-Hg
Table 2 Mineralogical characteristics of Au—Hg minerals
(kg/mm?) (A)
4
Au VHN25:95.3
6
VHN25:86.9
4
a—-AusHg VHN50 ;29 a, =4.088
AuyH ) VHN50:35. 3 f0=2-19
Lre 92 co=4.815
AwH 4 VINDS. 74,4 ay=2.908-2.919
e s co =4.791-4.801
Al ’ VHN 50,5 ay =2.9625
e o o =4.1878
4
r= VHN20.77-79 a,=10.01
AuHg 5
3 Borneo
1. ,1989;2. ,1986;3.  Palache ,1944;4.  Pabst,1929;5. ,1981 ;6. (
) :/”/J=l /: o °
< 60 & 3 Au-Hg
ﬁ ///%/‘ Table 3 Reflectivity Spectrum of Au—-Hg Minerals
&
= 40 P //// 430 480 530 590 660 700
‘% 31.85 46.09 66.16 73.05 77.75 81.13
N
20 L L ' L 25.38 43.96 63.9 71.7 76.94 86.23
430 480 539 390 660 700 * 35.5 52.4 69.3 79.2 82.5 81.2
#HH(nm)
o1 2 3k 4k %5 =6 7 —3§ —ok| * 295 448 56.8 67.1 70.7 67.2
(Ra) 29 39.66 50.37 59.93 63.38 67.16
2 Au-Hg (% ,
1989 ) (Re) 25.38 37.32 44.61 47.92 49.65 54.73
Fig. 2 Reflectivity Spectrum Curve of Au-Hg = (Ra) 47.13 53.73 62.71 66.95 67.76 72.14
Minerals ( % According to Tian Shuzhang, 1989; r— (Re) 33.8 46.5 56.4 62.53 63.53 71.31
other data is tested by Coal Measurement Center, * 63.75 75.5 81.03 68.6
Ministry) of Geology and Mineral Resources. sk ,1989; o
1- 32— 33— * ;4- *;5-
(Ra) ;6- (Re) 3;7-r- (Ra) ;8-r- -
(Re) ;9- * 20 2 3 )
1 —native gold;2—mercurous native gold;3—mercury native gold , ,
% ;4—yiyangite % ;5—goldmalgam( Ra) ;6-goldmalgam( Rc) ;7—
o ’ ’
r—goldmalgamite ( Ra) ;8—r—goldmalgamite( Rc) ;9-weishanite %
o
3.3
’ > ( 3 4
,1982; ,1982) ¢
4
3. 2, -
[e] b
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Table 3 Analysis Results of Chemical Compositions in Gold—mercury Mineral of the Davao Gold Placer
(wt,% )
Au Ag Cr Fe Co Os Ir Pt Pd Rh Ru Hg
1 62.72 5.59 0 0 0.03 0.39 0.4 0 0 0.24 0.2 31
2 62.97 5.61 0 0 0.03 0 0.4 0 0 0.24 0.2 31
62.84 5.6 0 0 0.03 0.24 0.4 0 0 0.24 0.2 31
1 45.24 1.73 0.14 0.01 0.03 0 0 0 0.98 0.35 2.3 49
2 45.16 0.91 0.03 0.16 0.04 0.65 0 0 0.74 0.21 1.7 50
3 51.16 0.41 0 0.07 0 0 0 0 0.57 0.24 1.4 46
4 50.01 0.58 0.07 0 0.01 1.15 1.8 0.18 0.58 0.17 1.3 44
= 5 45.24 1.73 0.14 0.01 0.03 0 0 0 0.98 0.35 2.3 49
6 45.45 0.92 0.03 0.15 0.04 0 0 0 0.75 0.22 1.7 51
7 51.16 0.41 0 0.07 0 0 0 0 0.57 0.24 1.4 46
8 50. 68 0.92 0.07 0 0.01 0 1.8 0 0.59 0.17 1.3 44
48.01 0.91 0.06 0.06 0.02 0.23 0.5 0.02 0.72 0.24 1.7 47
1 89.09 6.04 0.11 0 0.06 0.32 0 2.62 0 0.18 0 1.2
2 90.2 6.52 0.05 0.11 0 0.32 0.6 0 0 0.3 0 0.9
89.65 6.28 0.08 0.06 0.03 0.32 0.3 1.31 0 0.12 0 1.05
90.13 8.13 0.11 0.16 0 1.09 0 0 0 0.52 0 0
100 1100
90
80 I\
z 70 1000 P\
60 .
> 50 900 f,
=40 FEN
= 38 800 -". \\ AuHg
10 B \
0 . , , , 700F% N
0 102 1431 2514 3063 3992 5317 S 600k N N Au,Hg,
Hg B (%) = NN Auvle:
Bsoof OME 49.760.1) AR
3 = .\ 420° ,
400 } N 2007 oS i ZEAR
Fig. 3 Curve showing hardness variation of gold— (Au) NEAY 310° T~
. 300 sty = — T
mercury Minerals N : L i :
200 | S 122 | AuHg,(H)
NERE I
Aty s AZo 136 08910 R g C 00r ¥ L 36
0 (Aug s Agy 136 Osg 10 Rug g Cup oy oy | AuHe.(M
ol Lol AuHgy | AuHeM)
Feg 005 CTo,0041.00) Lo ! ! ; TR 389
-100 " P . s N | . L
s (Aug g5 Ay 105 Plo oz Ho 010 G o0 0 10 20 30 40 50 60 70 80 90 100
. A H
Rhy 504 08,.003 Cr. 003 Nig, 002 F€4.002 €. 001 ) 1..002 4 & BEF.%) &
0 (Aug g Ay gos 119000 Rhg s Rug oo 4 ( Hansen,1958)

Cog. 001 ) 0.712Hgp 25 (Au: Hg=0.29:1)
: ( Aug 4 Agy 11 Rug g3 Rhy g5 Trg 05

r—

Cug_ g0 Crg o2 Feg 002 Py 013 ) 0.692 HEo ass

Au Hg ,
— — —T— Hg 0
47.4wt% , Au 90. 13wt%
48.01wt% \ N

Fig. 4 diagram of Gold and Mercury two—phase
Equilibrium ( Hansen, 1958)

Au-Hg

Hg 60. 57Twt% , Hg

(Hg 20wt% )
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( ), -
- (e}
, 900 , Au
90% ,Ag
8.13% 6.28% ,Hg ,
1.05% |
r—
> AUHgZ ’
Au,Hg, Au,Hg
, M. ( Hansen,
1958) ( Avraham Be’ er, Yossi Lereah, et al. , 2002)
( 4),  20%C 0.06%
20C 15% o
( ) o 10%
, 12.5% o
400C |
100
S
g
ﬁ‘E ——Au
53, —=—Hg
of
e

Fig. 5 Diagram showing distribution characteristics of

mercury in Gold mineral particles

o 1.5~2h

940

( ,1983 ,1989)

Pt 0.11%,0s 0.09 wt% ,Rh  0.52% ,Ru
0.03 wit% ; Pt 1.31 wt% (
2.62wt% ) ,Cr  0.08 wt% ,0s  0.32wt% ,Ir

0.31wt% ,Rn  0.24wt% ,
Ir  0.35wt% ,Rh 0.24wt% ,Ru
0. 17wt% , Co 0.31wt% , r— Pt

0.02wt% , Cr 0. 06wt% (0 ~ 0. 14% ), Os
0.23wt% (0 ~ 1. 15%),1Ir 0. 45wt% (0 ~
1.81%),Pd  0.72wt% (0.57% ~0.98% ) ,Rh
0.24wt% (0. 17% ~ 0. 35%), Ru 1. 69wt%
(1.33% ~2.28%) .

6 ,
b b
s b
o

9

8
T
<
H% 6
4 5 ——Au
;‘5 4 —=—Hg
3 3

2

1

0

6 Ag,Ru

Fig. 6 Diagram showing distributional Character-

istics of Ag and Ru in Gold Mineral Particles
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Mineralogical Characteristics of Gold—mercury Mineral in the Davao
Gold Placer of Mindanao Islands, Philippines and
Its Prospecting significance

HUANG Shao—-feng
( China National Gold Group Corporation ,Beijing 100011 )

Abstract; Mineral assemblage and mineralogical characteristics of gold—mercury minerals in the Davao Placer of Mindanao Islands, Philippines were
systematically studied in this paper. Results show that, with the increasing mercury content in gold—mercury minerals, their reflecting power exhibits vari-
ations in the sequence of strong —weak — strong, in contrast to the decrease of mineral hardness. However, when the content of mercury reaches a defi-
nite proportion, especially when the crystal displays isometric crystal texture, its hardness increases. We also find that goldmalgam and r—goldmalgamite
just occur as natural edge of gold—mercury mineral grains. Overall, mercury content gradually reduces from the edge to the centre of gold—mercury mineral
particles, but that in the edge of grains is lower than that in the middle. With a combination of the analysis of metallogenetic background, this paper sug-
gests that there are mantle—derived platinum and chromium deposits in the region, which are accompanied by ultramafic—-mafic magmatism, and large and
ultra—large scale gold, mercury—polymetallic deposits, as well as coastal placer of gold and platinum are also likely.

Key words: Gold—mercury Mineral, Mineralogical Characteristics, Prospecting significance, Davao gold placer, Philippines
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