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Abstract

The Shijia gold deposit is located in the north of the Penglai-Qixia gold belt in the central part of Jiaodong
Peninsula. It is a quartz-vein type gold deposit that occurs in the Mesozoic granite and is controlled by structural
zones. Due to years of mining, the shallow resources in the mining area have been almost mined out, and there is
an urgent need to expand the exploration space to the deeper part. Pyrite is the most common metal mineral and

the most important gold-bearing mineral in the Shijia gold deposit. Its typomorphic characteristics are of great sig-
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nificance to the deep prospecting and prediction of the Shijia gold deposit. This paper systematically analyzes the
thermoelectricity of the main-ore stage pyrite from No. 326 orebody of the Shijia gold deposit at different alti-
tudes. The results show that the thermoelectric conduction type of pyrite in the Shijia gold deposit is dominated
by P-type, which accounts for about 97.5% in the elevation range of —595~-165 m, indicating that the currently
mined orebody is at the upper or top of the mineralization system. The thermoelectric coefficient () has a large
discrete range, ranging from —288.3 to 304.9 uV/°C, indicating a significant vertical extension of the orebody. The
dispersion of thermoelectric coefficient is 8%~68%, and the lower dispersion indicates that pyrite is formed under
relatively stable conditions and has a good mineralization. The formation temperature of pyrite calculated by ther-
moelectric coefficient is concentrated between 210°C to 250°C, indicating that the Shijia gold deposit is a medium
temperature deposit. Orebody denudation rate (y) calculated according to thermoelectric coefficient ranges from
25.5% to 34.0%, indicating that the orebody has not been significantly eroded and still extends to the deep. The
cell parameter (a,) of pyrite is between 0.5418 nm and 0.5422 nm, slightly greater than the theoretical value of
0.54176 nm. Combined with the thermoelectric conduction type of pyrite and previous research, it is considered
that the enlargement of cell parameter may be related to the isomorphic substitution of As and Sb for S. The

above results clearly indicate that there is still a good prospecting potential in the deeper part below —600 m in the

Shijia gold deposit.
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Fig. 1 Regional geological sketch map of the Daliuhang area (modified from Feng et al., 2020)

1—Quaternary sediments; 2—Lower Cretaceous Qingshan Group; 3—Lower Cretaceous Laiyang Group; 4—Neoproterozoic Penglai Group; 5—Pa-
leoproterozoic Fenzishan Group; 6—Paleoproterozoic Jingshan Group; 7—Neoarchean Jiaodong Group; 8—Early Cretaceous Guojialing hornblende-
bearing monzogranite; 9—Early Cretaceous Guojialing biotite-bearing monzogranite; 10—Late Jurassic Linglong monzogranite;11—Paleoproterozoic
granitoids; 12—Neoarchean granitoids; 13—Neoarchean metagabbro; 14—Neoarchean tonalitic gneiss; 15—Early Cretaceous diorite porphyry
dykes; 16—Early Cretaceous lamprophyre dykes; 17—Early Cretaceous syenite porphyry dykes; 18—Gold vein; 19—Geological boundary;
20—Fault; 21—Structural fault zone; 22—Gold deposit; 23—Study area
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Fig. 2 Schematic geology of the Shijia gold deposit(a), plan view of =400 m level(b) and cross-section of prospecting line 84(c)
(modified from Feng et al., 2020)

I—Quaternary; 2—Guojialing monzogranite; 3—Linglong monzogranite; 4—Diabase dykes; 5S—Lamprophyre dykes; 6— Beresitization

cataclasite; 7—Orebody; 8—Quartz vein; 9—Tectonic fault zone; 10—Geological boundary; 11—Exploration line and its number
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Fig. 3 Photographs and microphotographs of typical ore samples from the Shijia gold deposit

a. Quartz-sulfide vein type ore; b. Altered rock type ore; ¢. Gold-bearing quartz vein type ore; d~f. Coexistence of pyrite, sphalerite, galena and

quartz (reflected light); g. Gold in quartz(reflected light); h~l. Gold in pyrite (reflected light)

Au—Native gold; Ccp—Chalcopyrite; Gn—Galena; Kf—K-feldspar; Py—Pyrite; Qz—Quartz; Sp—Sphalerite
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Fig. 4 Characteristics of pyrite in different mineralization stages of the Shijia gold deposit

a. Coarse pyrite in pyrite sericitized (phyllic altered) granite; b. Pyrite coexisting with sericite in the quartz-pyrite-sericite stage (cross-polarized

light); c. quartz-sulfide vein of the main-ore stage; d. Pyrite, sphalerite and galena coexisting in the main-ore stage (reflected light)

Gn—Galena; Py—Pyrite; Qz—Quartz; Ser—Sericite; Sp—Sphalerite
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Table 1 Location of samples of main—ore stage pyrite from the Shijia gold deposit

Jre S TE TR W ikgms BHRZ G5 SRARRE /m el

1 SJ-1Py 326 284k -595 RERRIFEEA

2 SJ-2Py 326 284k -555 TR A ek

3 SJ-3Py 326 284k =515 RESRIFEEA

4 SJ-4Py 326 284k —475 RE S RIFEEA

5 SJ-5Py 326 284k -435 RE S RIFEE A

6 SJ-6Py 326 284k -395 Z & JE e A ik

7 SJ-7Py 326 284k -355 L H A -2 4 JE ALYk
8 SJ-8Py 326 324k =315 EANSREREE B 2 TR Y1
9 SJ-9Py 326 402 -280 LA a2 4 m ALYk
10 SI-10Py 326 402 -240 FL B A e m Ak ik

11 SJ-11Py 326 52~56 £k [] -205 FL B A i ALYk

12 SI-12Py 326 564k -165 FL B A e Ak ik




884 /N S 2023 4
_EA
(=]
3265 Jik
30
SI-12Py
0 25 “165m
20
Z:s
N GRS §
14F -205m
12f I
PHY 3 kY
10f
/0
z i L/ %
= 8 5, q;%5& 165 225 285
= et R HUpV-°C
—100[ ~ or 50 88 92 96 100
SI-10Py
4 -240m
25
ok
20F
960 175 190 205 220 235 250 263 280 295 310
EXIE $ A z
30 =15
ST-9Py =
280 1ot
25 " 10
20 sr
-200F z == E
15 “170 -110 =50 10 70 130 190 250 310
= i R Hypv-oC! 25
10 SJ-8Py
-315m
5 20F
O_l_| ,_}_T_| 15F
<245 -155 -65 25 115 205 295 z
el A /Y oC ! g
16 —37py R1op
=) 14f -355m
i » sk
& =300
D 21 ; L
== S 130145160175190205220235250265280295300
=8 i A oc!
T
4
2
o0
195 210 225 240 255 270 285 300 315
s Mo ZHupyv-oC
SJ-5Py
-400 16 -435m
14
12
Z10 210 225 240 255 270 285 300 315
E Al R ¥pv-oC
8
o S1-apy
30k 475 m
4
2 251
0 L
180 195 210 225 240 255 270 285 300 315 3
#1b 7 B/ - B
-500 20 = 15
$J-3Py
18 —sism 1o
16
14F ST
L2} = —
Siol S150 <90 -30 30 90 150 210 270 330
§'U N Herl R Hypv-oC
8r SJ-2Py
1 6 12} -ss5m
Al
2l 10
=600 g z8
~60-30 0 30 60 90120150180210240270300 3
_EI]]_ 2 Ml R HM/pV-oC =
20 "
SJ-1Py
18 595m 4
16
2
E 3 5
12
z 130145160175190205220235250265280295310
=10 8 A Huv-oC
RS
4 6
4
=700 2

4.1.1

5

1—Orebody; 2—Histogram of pyrite thermoelectric coefficient; 3—Sampling location; 4—Proportion
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Fig. 5 Diagram of pyrite thermoelectric coefficient at different elevations and attitude-changing trend diagram of frequency of P-

type pyrite occurrence rate in the Shijia gold deposit
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Table 2 Thermoelectric coefficient and conductivity characteristic parameters of main-ore stage pyrite from no. 326

orebody in the Shijia gold deposit
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Fig. 6 Discrete range of thermoelectric coefficient of pyrite
from gold deposits in the Daliuhang area (base map after Wu et
al.,2021)
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occurrence rate, thermoelectrical coefficient dispersions and elevation (b) from the Shijia gold deposit
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SI-10Py  —240  0.5422 0.1594  0.0005 56.7 stage of gold deposits in Jiaodong area (base map after Zhang
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