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Abstract The Jidong area is located on the north margin of the North China craton. It is a nucleus composed of ‘
the oldest rocks in China. Precambrian metamorphic rocks with various Phanerozoic granitoids invaded are wide-
spread. Gold deposits here have close spatial relations to granitoids. Some deposits occur within them and others in
the outer zone of the contact belt of the intrusion, extending thousands of metres. There have been controversial
views in regard to the relations of the deposits to the intrusions although traditional techniques have been used to date
the intrusions. In order to solve such a problem, the SHRIMP technique was adopted to date the U-Pb ages of zircon
collected from the Yuerya intrusion which hosts the large-sized Yuerya Au deposit and Qingshankou intrusion 2 km
away from the Jinchangyu (larger-sized) Au deposit. Analysis shows that the ages of 175+1 Ma and 17443 Ma for
Yuerya intrusion and the age of 19942 Ma for Qingshankou granite indicate the Early Yanshanian stage of the Meso-
zoic. The Yuerya intrusion also contains inherited zircon aged at about 2500 Ma, indicating that part of its source
materials are Archaean metamorphic rocks. In addition to the SHRIMP data of this study, a great deal of data related
to the alteration of Au deposits indicate the formation of the deposits at the Yanshanian stage of the Mesozoic, so the

ore formation of Au deposits is inferred to relate to granitic intrusion.
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1 Introduction

The Jidong area is located in the Yanshan Mountains
at the north margin of the North China craton. It is a
nucleus composed of the oldest rocks in China and
tectonically recognized as the Malanyu anticlinorium
of the Yan-Liao anteclise folded belt. Precambrian
metamorphic rocks with envied Phanerozoic grani-
toids are widely spread. Gold deposits here have a
close spatial relation to the granitoids. Some occur
within the intrusions, such as the Yuerya, Niuxinshan
and Baizhangzi Au deposits, which are generally con-
sidered to relate genetically to and form simultane-
ously with the intrusions (Zou et al., 1999). Some
occur in the outer zone of the contact belt of the intru-
sions, extending thousands of metres, such as the Jin-
changyu and Sanjia Au deposits. There have been
controversial views in regard to the relations of the
deposits to the intrusions although traditional tech-
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niques had been used to date the intrusions (Liu et al.,
1996). In order to solve the problem the author coop-
erated with the Department of Geology, University of
West Australia. The SHRIMP technique was adopted
to date the U-Pb ages of zircon collected from Yuerya
intrusion, which hosts the large-size Yuerya Au de-
posit, and Qingshankou intrusion, 2 km away from the
Jinchangyu (larger-size) Au deposit (Fig. 1). The re-
sults provide new data to explain the genetic relation
of the Au deposits to the intrusions.

2 Features of the Intrusions

2.1 Yuerya intrusion

The intrusion is located in Kuancheng County, eastern
Hebei Province, outcropping 0.7 km? and occurring as
a nuclear of olive extending NE in plan and an upside-
down bell in section. It intrudes in Archean metamor-
phic rocks and Proterozoic limestone. Lithologically it
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Fig. 1.
edition in 1988).

Geological sketch map of the Jidong area (after the Regional Geology of Hebei Province, revised

1. Cenozoic-Palaeozoic; 2. Proterozoic; 3. Archaean; 4. Phanerozoic granitoid; 5. sampling location; 6. gold deposit.

is dominated by biotite granite and divided into grey-
ish white granite and pink granite. The pink granite is
the altered greyish white granite and graded into the
latter, which can be seen in the field. The latter is in
medium grain texture, composed of quartz, K-feldspar
(orthoclase and perthite), plagioclase (albite-
oligoclase) and biotite; the former, also in medium
grain texture, composed of quartz, K-feldspar (perthite)
plagioclase (dominated by oligoclase) and biotite.

The large-sized Yuerya Au deposit occurs within an
intrusion and the ore bodies are composed of Au-
bearing suifide-quartz lodes or Au-bearing quartz-
sulfide veins and veinlets. Most researchers think that
the deposit is genetically related to the intrusion. Liu
et al. (1996) consider it as a porphyry Au deposit.

Some data for the isotopic age determination of the
intrusion are available, such as 169 Ma by the K-Ar
method (Wang, 1982), 145.0 Ma by the whole-rock
Rb-Sr method (Chai, 1989), 233.8 Ma by the K-Ar

dating on biotite (Sun et al., 1989). The ages are quite -

varied.

2.2 Qingshankou intrusion

The intrusion is located in Qianxi County, eastern
Hebei Province. It is a complex intrusive body of dio-
rite, granodiorite and granite, invading in Archaean
metamorphic rocks of the Badaohe Group (Sun, 1984)
and outcrops as an ellipse of an area of 28 km?’.

Lithologically, it is dominated by granite, composed
of quartz, plagioclase, K-feldspar and biotite in por-
phyry texture.

Based on spatial and geochemistry relations, Yu et
al. (1989) consider the Jinchangyu Au deposit as a
post-magma hydrothermal Au deposit genetically
related to Qingshankou intrusion.

Previous data of isotopic age determination for the
intrusion are 195.6-102 Ma (the K-Ar method) and
186.8-168.0 Ma (the Rb-Sr method).

~ 3 SHRIMP U-Pb Dating on Zircon

The age-dating samples are crushed and washed by
hand and zircon is chosen under a stereoscope. U-Pb
dating of zircon is done by SHRIMP II in the Univer-
sity of WA.

‘3.1 SHRIMP age-dating of the Yuerya intrusion

Samples of YEY-3 and YEY-8 were collected from
greyish white granite and pink granite of Yuerya intru-
sion respectively (Fig. 1).

Sample YEY-3 30 zircon grains were chosen
from sample YEY-3 for SEM imaging study. The
results show features of magmatic zircon with some of
the grains including old cores (inherited zircon). Dur-
ing isotopic analysis of the 30 grains, the zircon stan-
dard (cz3) was analysed 10 times and the standard
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deviation in U/Pb is 0.86% (lc). The analysis data
cluster into complex populations.

The first population was obtained by analysing
inherited zircon, giving a **’Pb/?%Pb age of 2294+10
Ma; the second, for two points, an average 2%Pb/?3U.
age of 23712 Ma; the third, for two points, an average
206ph/238 age of 22012 Ma; the fourth, 25 analytic
values, the main age population, a weighted mean
206ph/38Y age of 17541 Ma, which is considered as
the formation age of the intrusion (Table 1).

Sample YEY-8 29 zircon grains were picked
up for the analysis. Their SEM image scanning shows
morphology features of magmatic zircon and some of
them include old cores. These zircon grains were
analysed 30 times and the zircon standard (cz3) 19
times with a standard deviation value being 2.5% in
U/Pb. The analytic values are illustrated as'complex
populations in Fig. 2.

The first population includes values measured from
two inherited zircon grains, giving 2’Pb/2%Pb ages of
2537£19 Ma and 2461%14 Ma (Fig. 2, a); the second,
a 2%Pb/>8U age value of 21546 Ma (Fig. 2, b) with a
high common-lead correction value of 3.4%,; the third,
the main population of 26 points from euhedral zir-
cons (two points, 14.1 and 21.1, were removed due to
high common-lead corrections of 6.3% and 8.6%),
yielding a weighted mean 2°Pb/?**U age of 17443 Ma,

with a chi-square of 1.8 (Fig. 2, b); the fourth, one -

point with a very high common-lead correction of
9.9%, i.e. evident loss of Pb, yielding a Pb/*8U age
of 45+2Ma (Fig. 2, b).

The weighted mean age of 174+3 Ma evaluated
frem 24 analytic values of sample YEY-8 represents
the formation age of Yuerya intrusion.

U-Pb ages of 17443 Ma and 175+1 Ma of sample
YEY-3 and YEY-8 are slightly varied, thus repre-
senting the emplacement age of Yuerya intrusion and
simultaneous emplacement of the greyish white and
pink granites. U-Pb age of 2537+19-2461£14 Ma for

. xenocryst zircon imply that the intrusion originated

partly from Archaean metamorphic rocks.

3.2 SHRIMP age-dating of the Qingshankou.in-
trusion

From Qingshankou intrusion was collected an age-
dating sample QSHK-2 (Fig. 1), from which 20 zircon
grains were picked up for detail SEM study. They are
characterized by magmatic zircon. Isotopic analysis
was performed on the 20 zircon grains 20 times and
on the cz3 zircon standard 14 times, which yielded a
standard deviation of 1.07% in U/Pb. All the data
form a tight cluster in the concordia diagram. Of the
20 analytic values, 6 have high common-lead correc-
tions (f 206>>2%), which were removed from the
statistic analysis. The weighted mean 2*Pb/**®U age of
the other 14 values is 199+2 Ma, representing the
formation age of Qingshankou intrusion.

4 Conclusions

(1) 175+1 Ma and 17443 Ma were obtained for the
greyish white and pink granites of Yuerya intrusion by
the SHRIMP U-Pb analysis. The age value identity
indicates that they are products of the same emplace-
ment and the lower age limit of the Yuerya Au deposit
was determined. The colour difference resulted from
alteration. Therefore, inference of Early Yanshanian
tectono-magmatic product was made in regard to the
intrusions and Au deposits.

(2) Age values of 2537+19 Ma and 2461+14 Ma
gained from two inherited zircon grains indicate that
part of the substances in Yuerya intrusion came from
Archaean metamorphic rocks—greenstone. The Yuer-
ya Au deposit was formed by reactivation and rework
of the Archaean green stone during the Early Yansha-
nian.

(3) An age value of 19942 Ma for Qingshankou
intrusion gained from the SHRIMP U-Pb analysis is
slightly older than that of Yuerya intrusion belonging
to the Early Yanshanian of the Middle Mesozoic. The

Table 1 SHRIMP U-Pb zircon age of granites in the Jidong area

Name of intrusion Lithology Sample Mean age (Ma) Number Age of inherited zircon (Ma)
~ Yuerya intrusion Greyish white granite YEY-3 175+1 30 ©2294£10
Yuerya intrusion Pink granite YEY-8 17413 29 2537419 and 2461t14
Qingshankou intrusion Granite QSHK-2 19912 20
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Fig. 2. Concordia diagram of zircon U-Pb for sample YEY-8.
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