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Fig.1 Regional geological sketch map of the Bilihei gold deposit

1= Mesozoic—Cenozoic; 2—Carboniferous—Permian; 3—Middle Silurian Xuniwusu Formation; 4—Middle Proterozoic Bayan

Obo Group; 5—Middle Proterozoic Baiyinduxi Group; 6— Middle Proterozoic Ondor Sum Group; 7—Upper Proterozoic

quartz diorite ;8— Variscan granite ;9— Yanshanian granite; 10— Ophiolite (basic—ultrabasic body);11—Measured or inferred

faults; 12—Study area; [=North China plate; II— Middle Proterozoic epicontinental rift; III— Island arc;

IV—Early Paleozoic subduction zone; V—Late Paleozoic accretion zone
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Fig.2 Geological map of the Bilihei gold deposit
1—Quaternary; 2—5: Manitu Formation (2—Andesite; 3—Andesitic breccia; 4— Andesitic tuff lava; 5—Basalt); 6— Rhyolite
(porphyry)of Baiyingaolao Formation; 7—]Jurassic sandstone; 8— Spilite;

9— Granite porphyry; 10— Siliceous rock or quartz vein; 11— Circular structure; 12— Structural breccia; 13—Surface limits of
mineralization zone; 14— Surface projection of concealed ore body; 15—Exploration limits of No I ore zone;

16— Exploration limits of No. II ore zone
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Table 1 REE composition and some parameters of different magmatic rocks in No. II
ore zone of the Bilihei gold deposit(10~)
B 08B 08B 08B 08B 08B 08B 08B 08B 08B 08B
002G 003G 014G 017G 021G 032G 030G 036G 044G 054G
R ZK008 ZK008 ZK008 ZK008 ZK008 ZK008 ZK008 ZK007 ZK007 ZK007
(48m) (63m) (82m) (89m) (108m)  (164m) (192m)  (38m)  (102m)  (210m)
. 40 uLs'_:II'ﬂ EJJ%II'E feH I'Aj feH I'Aj Ko B I'Aj feH I'Aj - K?E ?Euﬂll'ﬂ ?Euﬂll'ﬂ ?Euﬂll'ﬂ
K& S K a 7 Ee Kiper  Kibs WBEA K e e
Ce 37.7 44.8 65.7 60.5 60.7 81.2 94 68.1 47.3 47.9
Dy 2.72 2.98 4.6 4.23 4.61 6.26 5.74 4.22 3.33 3.77
Er 1.48 1.65 2.69 2.43 2.61 3.48 3.03 2.21 1.89 2.05
Eu 0.94 0.78 0.92 0.79 1 1.44 1.72 1.31 0.68 0.84
Gd 2.88 3.1 4.58 4.21 4.79 6.08 6.37 4.65 3.28 3.69
Ho 0.52 0.57 0.9 0.82 0.9 1.24 1.11 0.8 0.66 0.72
La 19.2 22.9 34.4 32.1 30.2 40.6 47.4 34.1 24.6 24.6
Lu 0.25 0.26 0.44 0.39 0.41 0.54 0.47 0.34 0.31 0.32
Nd 17.3 18.7 26.7 243 26.2 35.2 40.6 29.8 19.7 21
Pr 4.51 5.04 7.39 6.73 7.07 9.42 10.76 8.06 5.38 5.56
Sm 33 3.5 4.9 4.7 52 6.7 7.4 5.5 3.8 4.1
Tb 0.48 0.51 0.79 0.71 0.78 1.04 1.02 0.75 0.57 0.63
Tm 0.24 0.27 0.46 0.41 0.45 0.59 0.5 0.38 0.32 0.34
Y 13.7 152 25.5 23 23.9 33 28.9 20.4 17.6 18.5
Yb 1.71 1.81 3.04 2.83 3.01 3.99 3.36 2.52 2.21 2.29
Y REE 106.92 122.11 183.06 168.1 171.81 252.39 230.73 183.13 131.65 136.34
LREE 82.94 95.76 140.06 129.08 130.35 201.89 174.52 146.86 101.49 104.03
HREE 10.28 11.15 17.5 16.03 17.55 21.6 23.22 15.87 12.57 13.81
LR/HR 8.07 8.59 8 8.05 7.43 9.35 7.52 9.25 8.07 7.53
Gd-Y 23.98 26.35 43 39.03 41.45 50.5 56.22 36.27 30.17 3231
LR/Gd-Y 3.46 3.63 3.26 3.31 3.14 4 3.1 4.05 3.36 3.22
8 Eu 0.91 0.7 0.58 0.54 0.6 0.75 0.68 0.77 0.57 0.64
8 Ce 0.94 0.96 0.95 0.94 0.97 0.97 0.97 0.96 0.95 0.95
La/Sm 5.84 6.46 6.95 6.89 5.83 6.4 6.1 6.21 6.43 5.95
La/Yb 11.23 12.65 11.32 11.34 10.03 14.11 10.18 13.53 11.13 10.74
Ce/Yb 22.05 24.75 21.61 21.38 20.17 27.98 20.35 27.02 21.4 20.92
Eu/Sm 0.29 0.22 0.19 0.17 0.19 0.23 0.22 0.24 0.18 0.2
Sm/Nd 0.19 0.19 0.19 0.19 0.2 0.18 0.19 0.18 0.19 0.2
(La/Yb)n 7.57 8.53 7.63 7.65 6.77 9.51 6.86 9.12 7.51 7.24
(Ce/Yb)n 5.7 6.4 5.59 5.53 522 7.24 5.26 6.99 5.54 5.41
(Sm/Eu)n 1.32 1.71 2.03 2.22 1.95 1.62 1.74 1.58 2.12 1.85
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Fig. 3 Map showing REE distribution of different
magmatic rocks in the Bilihei gold ore district
Sample explanation (number—location—name): 08B002G—ZK008
(48m)—Diorite aplite; 08B003G—ZK008 (63 m)—Quartz diorite;
08B014G—ZK008(82 m)—Granodiorite ; 08B017G—ZK008 (89m)
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m)—Monzonite granite—porphyry; 08B036G—ZK007 (38 m)—
Diorite aplite ; 08B044G—ZK007 (102 m)—Diorite aplite;
08B054G—ZK007 (210 m)—Diorite aplite
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Fig.4 Geological map of No. I ore zone
in the Bilihei gold district
1—Quaternary; 2—3: Manitu Formation (2—Andesite; 3—Basalt);
4—Andesite porphyry; 5—Diabase ; 6—Diorite porphyry; 7—Ore body and
its serial number; 8—Granite porphyry
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The Bilihei gold deposit in Inner Mongolia: the first large—sized high—grade
concealed porphyry Au deposit discovered on the
northern margin of North China plate

GE Liang—sheng'’, QING Min', ZHANG Wen—zhao'’, YUAN Shi—song/,
DUAN Xi—gang!, MA Man—fu’, PANG Ji—yao’, TANG Ming—guo'

(1. Gold Geological Institute of CAPF, Langfang 065000, Hebei, China; 2. Institute of Geology, CAGS, Beijing 100037, China;
3. China University of Geosciences, Beijing 100083, China; 4. Sonid Gold Mining Co. Ltd., Sonid 011216, Inner Mongolia, China)

Abstracts:; The Bilihei gold deposit (No. II ore zone) in Inner Mongolia, found by Gold Geological Institute of
CAPF in 2006—2008, 1s one of the fatal breakthrough deposits supported by the Project of Supersedable Resource
Prospecting of Critical Mines in China. It is located in the Mesozoic (Jurassic) continental facies volcanic basin on
the northern margin of North China plate. The main characteristics of the deposit are as follows: (1) the concealed
ore body occurs in the contact zone (mainly in the inner —contact zone) between granodiorite porphyry and
volcanic rocks; (2) a large ore body 500m long, 300m wide and averagely 52.85m thick was identified, which
contains 21916 kg Au at the average grade of 4.5X107° (the highest grade being 54.76 X107 ; (3) ores can be
classified into altered granodiorite porphyry type and andesite porphyrite type, with the former type having typical
unidirectional solidification texture (UST). There are only small amounts (<1%) of metallic minerals, such as
pyrite, chalcopyrite and molybdenite, in the ore; gold mainly occurs in lumpy or veinlet quartz formed during
alteration; (4) just like gold—rich porphyry copper deposits, the alteration shows obvious ring—shaped zoning; the
concentric alteration zones from the inner part outwards and from early to late stages are successively the K—
silicate zone, the quartz—sericite zone, and the propylitic zone; the structure —controlled argillic alteration locally
occurs as patches, superimposed by other alteration zones; (5) the early ore —forming stage has very high
temperature  (>550°C), and the temperature of the middle —late stage is 108~375°C, 194°C on average. It is
concluded that this deposit is a large—sized and high—grade independent and concealed porphyry Au deposit and
is the first deposit of this kind discovered on the northern margin of North China plate.

Key words:gold deposit;large size;high —grade; porphyry type;northern margin of North China plate;Bilihei,
Inner Mongolia
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