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Fig. 1. Distribution of Linglong,Luanjiahe and Guojialing granite body.
Q—Quaternaryy K—Cretaceousy 1—Upper Proterozoic Fengzishan Groups 2—Lower Proterozoic Jiaodong
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Table 1. Chemical composition of granites
2 |l@ B| KO N2,0 | CaO MgO | FeO Fe;03 | SiO: Al,Os | MnO | TiO: | POs
B TiLEER.92— 3.51— |l.08— [0.10— l0.71— |0.16— [68.15— [13.77— [0.02— {0.07— [0.03—
?}ﬁ 4.80 4.73 3.21 2,01 2.34 1.24| 74.75] 16.42 0,09 0.27 0.16
B | EHE | 3.86 4.10 1.83 0.39 1.30 0.58 | 72.41 | 14.60 0.05 0.13 0407
- WHREB.43— [3.40— [0.43— [0.06— [0.23— [0.06— {71.26— [13.25— [0.61— [0.02— [0.02—
s 5.30 4.62 2.79 0.48 2.63 1.40( 74.95, 15.12 0.14 0.16 0.18
BE B | 4.12 3.89 1.23 0.26 1.33 0.40 | 73.42 | 14.14 0.06 0410 0.05
5 FLHE 45— [3.28— |12.74— |1.14— [0.49— [0.21— [61.71— [18.57— [0.04— |0.03— [0,12—
BT 5.48 4.64 5.80 1.64 3.89 2.56] 68.48] 16,05 0.15 0.75 0.90
K& SEHE | 3.71 3.95 3.73 1.95 2.45 0.99 | 65.80 | 15.25 0.08 0.38 0.26
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Fig.2, Diagram of major elements in granites,
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FiiZtg iR, #HBMK/Rb Ro/Srihay#f, ZFIERAPHBRGER SR TH—& KRR
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Table 2, Contents and ratios of Rb, Sr,Ba in various granites

ki TERER (pprm) I S - A |
= B
* Rb St Ba K/Rb Rb/St Ba/Rb
BRiEEE 110(14) 270(16) 2654 (16> 439 0.41 24.13
BREERE 130Q12) 184 (12) 1909(12) 315 0.72 14.68
MAISTER & 80(17) 575(17) 2971017 478 0.14 37.14
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Fig.3. (-% Si+ K —Ca—-Mg) versus Rb/Sr and K/Rb diagram.
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Fig.4. Chondrite-normalized REE Fig.5., Mg-Al® + Fe'* + Ti-Fe?* + Mn triangular
patterns of granites, diagram of biotite from granites,
1—lLinglong granite; 2—Luznjiahe 1—South China transformation 1ype;
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BBAREK S 28BRA R HLERIF MM, AT Fe'* Feo** [ Ti Mo ¥HETH O, I ¥
FEMg-Al" + Fe'* + Ti-Fe™* + M= B A (H5), RRMEXAERARYAE TEHERERERSER
W, BTHRZE, HERRERNARNERFAERA BRE hMeE/D, AT+ Fe'* + Tid in, A A IR
% BREERNENBRRABRTERBARUKZE, SGEERABRUEREREEKES, L TREN
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Table 3. REE characteristic values of granites

& &% 2 = 3Eu JREE (ppm) JLREE/IHREE La/Yb

® It Vs 0.89 58457 5.13 13.22

BERH BE-1 1 102.15 4.69 15.2
R B }-1 0.87 385.08 11.39 39.74
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Fig.6. Pressure projection of granites.
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Tabie 4. Minor element contents of granites

TEREER (ppm)
= % PR
Cu Pb Zn Ga Hg As Sb Ag
_f—@ ba'A 18 34 11 47 16 1.12 0.58 1.50 0+052
o RN ] 24 18 49 16 1,23 0.50 0 0.038
55 s 14 23 18 51 19 1.33 0.78 7.80 0.109
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Table §. Comparison of some element abundances between Jiaodong Group
and the crust

r ' Rk £ B (ppm)
i =
Au Ag Ba Mnp Pb Cr Ti Zr 2n Sn Cu Ga Ni
B K # 22,91 | 21.22] 327 516 | 24 | 168 | 2337 | 73 | 104 | 824 | 136 10 | 93
T (RfE, 1974) 4 80 390 | 1300 12 | 110 | 4600 | 130 94 | 400 63 18 89
Bl IAREARIEGIAI1983FEF R, BAAE Aubd, HR49
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THE RELATIONSHIP BETWEEN GRAINTE GENESIS
AND GOLD DEPOSITS ALONG THE ZHAOYUAN-
YEXIAN GOLD ORE BELT IN SHANGDONG PROVINCE

Tian Nong

(Unstitute of Mineral Depostts, Chinese Academy of Geologicul Sciences, Betiing)

Qi Changmou

(Department of Rock and Chemistry, Changchun Colleye of Geology, Changechun, Jilin)

Lu Yifa

(Institute of Geology and Mineral Resources, Burean of Geology und Mineral Resources of Shangdong

Province, Jinan, Shangdong)
Abstract

The Zhaoyuan-Yexian area in northwestern part of east Shangdong is an

important gold-producing base and constitutes the well-known Zhao-Ye gold ore

bel

t in which the gold deposits have close genetic relationship with the evolu-

tion of Linglong, Luanjiahe and Guojialing granites of this area,

The Linglong rock body is a medium-grained gneissic granite body which

shows intruding along bedding or cross-cutting comtact with old strata of Jiao-
dong Group and thus contains old strata enclaves of different shapes and sizes
whose contents obviously increase at the marginal facies of the rock body. The
typical mineral assemblage of the granite is feldspar-quartz-biotite~ilmenite-mo-
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nazite, Compared with other granites in China or the whole world, it has higher
values of DI, SiO, Q, AR and lower values of Fe, Mg and K,0/Na,O ratio, with
ALOs/ (K,0+ Na,O+ CaO)ratio varying in the range of 1.00—1.,10; as for trace
elements, it is characterized by higher Ba, Sr contents and Ba/Sr ratio, lower
Rb/Sr ratio and JREE, higher SJLREE/YHREE and La/Y ratios as well as sli-
ght Eu anomalies, Biotite contains high iron and low magnesium. Calculation
shows that the rock-forming pressure is almost the same as the magma-form-
ing pressure (some 0,4GPa), rock-forming temperature is low (600—6857C), and
water fugacity is high (0.22GPa). Therefore, it is comparable with S type gra-
nites in overall characteristics, thus belonging to comtemporaneous granite.

The Luanjiahe rock body is a medium-coarse-grained granite body with
typical mineral assemblage being feldspar-quartz-biotite-muscovite-monazite—co-
rundum. It obviously shows the same differentiation and evolution features as
the Linglong granite in such aspects as major elements, trace elements and gene—
tic minerals, implying that it is a late differentiation product of the Linglong
granite.

The Guojialing rock body is a porphyritic granodiorite body characterized by
the existence of K-feldspar phenocrysts with different sizes. The rock body also
contains a few old strata enclaves and some enclaves of hypogene fine-grained
diorite. Its rock-forming age is younger than that of Linglong and Luanjiahe
granites, and its typical mineral assemblage is feldspar—quartz-biotite-amphibole
-magnetite., Petrochemically, it is rich in Mg, Fe and poor in @, DI, with Al,O;/
(K,0+ Na,O+ CaO)ratio varying in the range of 0.78—0.98. The Guojialing gra-
nite and Linglong granite have different genetic characteristics but inherent
material connections in the aspects of major elements, trace elements and ge—
netic minerals. The REE pattern of the Guojialing granite is similar to that of
the Linglong gramite except that the former has higher SREE. Biotite is rela-
tively rich in Mg. The calculated rock solidification pressure is 0.23 GPa and ma-
gma-forming pressure is 1 GPa, indicating that the rock is somewhat of I type
granite.

From the above discussion, the authors hold that the three different types
of granites in this area were all formed by partial melting of the crust. The
Linglong and the Luanjiahe granites are different rock bodies formed as a re-
sult of differentiation of the same magma source at the early stage of evolution,
belonging to autochthomous or basically autochthomnous type granites with hypa-
byssal origin and shallow emplacement. The Guojialing granite is a deep source
and shallow-emplaced rock body formed by further melting of crust with the
mixing of some deep source substances. On the whole, it is a complex rock body
produced in the same tectonomagomatic evolution cycle of Farly Yanshanian
period.

The gold deposits are distributed along the endo- and exo-contect zone of
the Guojialing granite and were formed later than the granite body. The Guojia~
ling granite is of deep—source shallow-emplaced I type, relatively rich in gold
and some other ore-forming trace elements. It is believed that the Guojialing
granite is the direct parent rock for gold and the gold deposits are of post-ma~
gmatic hydrothermal origin.



