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Fig. 1 Geological map of eastern Hebei gold belt ( modified after Mei Yanxiong, 1997&; Song Yang, 2015&)
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Fig. 2 Field and microscopic photographs of the Yaolingzi intrusive and Qingshankou intrusive
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(a)Hand specimen of fine-grained granodiorite of Yaolingzi intrusive; ( b) microscopic images of the medium—fine grained granodiorite of Yaolingzi

intrusive ; (¢ ) handspecimen of fine grained monzogranite of Qingshankou intrusive; ( d) microscopic photograph of fine grained monzogranite of

Qingshan intrusive
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Fig. 3 Diagram of temperature index and basicity index of zircon groups(after Pupin, 1980)
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Fig. 4 Morphological distribution of zircons from granodiorite in Yaolingzi intrusive (a)
and monzogranite in Qingshankou intrusive(b)
4.1 $ERREEHE: T { 110} THAHXS A& ST {101} 21211} AR,

P ARRE i P S B S R A RS A Y
FFOE . B B AR R IR, 2 S G EaE W 1E CL EE -
Z RIEE WA IR I, FE NS T AR
(YLZ-1) v g TR K/ INFIE IR AR AL, 22 500k 77
150 wm 2247, Z R HOR, B RS R Z 8P TE 2
P1~3 01, HEARSERI FE N S A A FE Oy
S153S5.S6.10-S113 Sy, (B 5) o B5A AL {1101
AR &% 8 BT {2111 8 { 101} BEAE . AR L
TR (QSK-1) H , B 1 ik K/ NRTE ARt AR L,
ZHFRIAE 150 pm 247, Z REAHR, KL KZ
BPRTEL: 1~3: 1, HERAERERFES S p AL T
T FZN S, 5.S5.Soo10 Py Syins, (B15) o A MIEE

)

4.2 FHBRERBMEEIEL
BEATHE IV IR B2 AR (1, R0V Y B8R 45 AL
(1) BRRE St 4 B ) R R B B 3 1) A8 AR A
(Pupin, 1980) , X BB & & I 19 1) ot 4 il H1 i Ak
(MR 55, 19935 BRI 4, 2010 # AR5, 2016)
SR I AR BRI Y R B0 R A
1,=31,Xn, (1)
IA=2[A><n,A (2)
K ong Al ng, S RE—AN I B T8 B0 48 5% A
HWELAIR  3n, =30, =1,
HEESOROES gt (B 4) a2
(1) L (2) 8, S FAE R IS (YLZ-1) 1Y 1, =

K 5 g aE SRR & OLIE R

Fig. 5 Transmitted light and cathodeluminescence images of zircon
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(a) S; zircon transmission light image; (b) S, zircon transmission light image; (¢) S;, zircon cathodeluminescence image;

(d) Ss zircon cathode luminescence image
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Fig. 8 Diagrams of zircon rare earth elements of Yaolingzi
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Fig. 9 Field geological features of mafic microgranular enclaves from Yaolingzi intrusivesand (a)and Qingshankou intrusives(b)
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Mesozoic magmatism and metallogenic significance in eastern Hebei

gold belt: Evidence from zircon mineralogy

ZHANG Daiyue" , WANG Shuzhi"” , CAO Chong" , WANG Tao” , GUO Zhihua"
1) School of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei, 063210;
2) Chinese Academy of Geological Sciences, Beijing, 100037

Objectives: The Jinchangyu gold deposit in eastern Hebei Province is considered to be related to the

Qingshankou granodiorite intrusive. However, the Yaolingzi granodiorite intrusive is less studied in spite of closing

to the mining area. Due to the great similarity between the two intrusives in lithology and tectonic setting, it is
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necessary to discuss the possible reasons for the difference in metallogenic conditions and metallogenic potential.

Methods: Based on detailed field observations of Yaolingzi and Qingshankou intrusives, the methods of
transmitted light, cathodoluminescence ( CL) image, crystal morphology and statistical analysis were used for
granodiorite and monzogranite so as to explain conditions of magmatism. The U-Pb isotopic dating by LA-ICP-MS
was conducted for the granodiorite in order to determine the igneous intrusion age. Moreover, rare earth element
(REEs) geochemistry of zircons was conducted for granodiorite and monzogranite for discussing magmatism,
mineralization and tectonic background in the region.

Results: The results show that the formation temperature of the two zircons are 650 ~800°C and 650~ 850°C ,
respectively. The crystallization age of granodiorite from Yaolingzi is 161. 5£0.9 Ma. Obvious mafic microgranular
enclaves are found in the two intrusives in the field. The REEs geochemical features of the two intrusives show that
LREE is relatively depleted while HREE is relatively enriched with obvious positive Ce anomaly and negative Eu
anomaly at the same time.

Conclusions: Large amount of magmatic water and alkaline-riched environment may be the necessary
conditions for the Qingshankou intrusive mineralization. The ore-forming features of granodiorite as well as
crystallization age in Yaolingzi area are similar to the diorite in Yuerya gold deposit area. Therefore, we consider
that granodiorite intrusive in Yaolingzi have great gold-forming potential. Field geological observations and REEs
geochemical analysis indicate that the two intrusions may have experienced crust—mantle mixing. Combined with
the results of Qingshankou intrusive age and tectonic background, it is suggested that the two intrusives may come
from the same magmatic chamber in different stages.

Keywords: zircon morphology; magmatic evolution; zircon U-Pb age; metallogenic potential ; eastern Hebei
province
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