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Abstract: The Qinglonggou gold deposit is located in the Tanjian Mountain giant gold field along the northern
margin of the Qaidam Basin. Orebodies are hosted in Mesoproterozoic Wandonggou Group phyllite and marble

and are distinctly controlled by structures. Pyrite is the principal gold-bearing mineral, and its thermoelectric
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properties combined with in situ trace element compositions provide important constraints on ore-forming fluids
and deposit genesis. Ore-stage pyrite samples from different depths of drill cores along exploration line 51 in
the No. II ore belt were analyzed for thermoelectric characteristics and trace elements. Pyrite from different
depths is predominantly of mixed P-N type, with thermoelectric coefficients mainly ranging from =250 wV/°C to
0. Formation temperatures cluster at 50 to 150 C and 350 to 525 “C. Mineralizing fluids are enriched in As,
Au, Cu, and Sb. Most pyrite samples show Co/Ni ratios of 0. 1 to 1, whereas a minor proportion of ratios >1.
Deep-level pyrite contains mantle-derived platinum-group elements (Pd, Pt). The phenomena described
above indicate that the Qinglonggou Gold Deposit exhibits characteristics of both low-temperature and medium-
to-high-temperature mineralization, with elemental features analogous to those reported in previous studies on
Carlin-type gold deposits. Mineralization was influenced by both hydrothermal and sedimentary processes, with
possible incorporation of mantle-derived materials into the ore-forming fluids. Overall, the Qinglonggou deposit
is interpreted as a Carlin-orogenic composite-type gold deposit. Shallow mineralization is dominated by
medium- to low-temperature hydrothermal processes influenced by sedimentary metamorphism, whereas deep
mineralization reflects the combined effects of sedimentary metamorphism and high-temperature hydrothermal
activity, recording multi-stage mineralization with mantle material input. Exploration should focus on structur-
ally altered zones characterized by As-Au-Cu-Sb assemblages and P-N-type pyrite thermoelectric signatures.
Key words: northern margin of Qaidam Basin; Tanjianshan Gold Field; Qinglonggou Deposit; pyrite; thermo-
electricity ; LA-ICP-MS; prospecting implications
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showing stratigraphic distribution and tectonic framework of the Tanjianshan ore field
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M, 78RR, 77 A W I 3Rk
A ICP-MS. S HAE S il 55 B IR i By, Bk
Y B 2R T A S A, ARAS R ) ORI A

flE e R A B

AU T BT R R A DR A T A AR
(BEYT) ARAT, G iy I A e oo 2 W 3
Bt B FHAN %8 4 AnalytikJena PQMS %! ICP-MS f 522
fi £ 1Y RESOLution 193 nm #5706 h £ 45 .
HOGCR T FHBE R B4R A 40 wm, 4% K 5 Hz, BE
BEEZ NS5 J/em?, UELEEIEZS NES. N
AT S F NIST 610 7RI AS , (2 ik B
ARA . LA-ICP-MS O b SR A 2R FH B 3 1k 1)
Jra, Mt AR v S PO R TS T
KNS s, SRIGHATRE R IE SR R EE 45 s, 151k
b5 AR SR AT 25 s WEVERERE R GE,  HL s I A3
B E] 85 s A3FE 10 4> 54 A —4H NIST 610,
NIST 612, BHVO-2G. BCR-2G. BIR-1G. MASS-
1, DUXICR SR E TR X8 &
LRAbH (AL XTRE L N2 M S Bk R L IR R
WUEEBKIE . TR S RHITE) R 1CPMS-

Data Cal 2% 50,
4 g

4.1 HEHUHBMN

ARUR 8 A BB A R B IR PR A AT 5 R
WERT, PRI P RBUE B LIE 0.3 ~
162.5 wV/°C, FHIME 31. 56 wV/°C; NI H i
A R BUE A LTS - 365. 1 ~ 0 wV/°C, K1y
H —80.73 wV/°C. BEA M H REE-365. 1 ~
162.5 wV/°C, VLA & B A FF 5 b Rl B A7 AR
P Y5 N B SRR Ok, BRI SR A D) P-N
RIFINER . FRE-170. 8 m£-202. 3 m, —364m
Z-412. 6 m F1-564 m E-634 m (I EERT N P-N &1,
di b 50% (44F); $5E-303.4 m £-364 m, -
464.5 m £-564 m f1-634 m £-712.5 m 1Y B2k A"
JN B 37.5% (3 4F) s AR -70.2 m &2
-83.7 m L N N-P L, L —FREN, REH
By PR
4.2 BHUEMMETE

B-29. B-31. B-32 = {FHE BT A Y 1Y
LA-ICP-MS 3 Hr &5 R W3R 2. Au i R & A
0.03 x 10°~ 260.29 x 10, F¥j &k 83. 16 x
10°; CoJCE MY &4 0.9x107° ~ 4663.32 X 107,
A4 &R 582, 15%10°° NiJCE ISR 0. 12 X
10° ~ 13154.58 x 10°, F )& &k 1884.61 x
10°; Zn G E MY & &N 3. 71 x 10° ~ 23482. 62 x
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Table 1 Thermoelectric properties of pyrite from ore samples in the Qinglonggou gold deposit
P AU i R B P PRI ER " N BB A R AL NREEE NS S
s KR (wV/°C) IR RSN (wV/°C) TR PR .
Ji ByfH BhF(mV) {1 i ByfH (%) B H(mV)
WJ20240169 30 1.1 ~141.5 42.10 77 2.80 =723 ~-1.5 -23.27 23 -1.40 N-P
WJ20240183 50 153 ~23.7 19.50 4 1.15 -120~-175 -57.01 96 -3.41 P-N
WJ20240186 50 0 0.00 0 0.00 -365.1~-61.2 -157.94 100 -9.26 N
WJ20240188 50 0.5~1625 49.85 40 2.97 =207 ~-1.1 -50.26 60 -2.99 P-N
WJ20240191 50 0 0.00 0 0.00 -164.6 ~ -5.1 -86.89 100 -5.23 N
WJ20240193 50 0.8 ~ 142 53.84 22 3.02 -1243~0 -39.95 78 -2.37 P-N
WJ20240197 50 0.3~51.7 18.97 30 1.13 -2739 ~-29 -109.26 70 -6.38 P-N
WJ20240199 50 5.1 5.10 2 0.31 -195~-31.5 -121.27 98 -7.24 N

TE MU AR T i M B B A FRA T

107, SEH a8 1546.22 x 10°; Cu gt EM A 0.32x10°,

4 0.30 x 107°~8869.64 x 10°°,

SRR

BE iy B-29 [0 55 ZK5110-29-3 1% Ni &5 12 5 ik

852.10 x 107%; Co/Ni}0.07 ~2.31, 7EB-31FIB- 13154.58 x 10°, WJHEAT AR 2%, SHCREFH
2 FESAIA T, KRBT PeMIPAdICE, PUWE R BB AL B-31 1S ZK5110-31-1 119
0.01 x 10°~0.22 x 10°, FH M A710.06 x 10°;  As & HE1A428712. 46 x 107, WA HEREAT iR 22,
Pd Y& 54 0.02 X 10°~ 4.81 x 10°, “F¥af; SECREMESY, XMABHEAZS51HE,

x2 BRAESVREHT RAMBEITEXI0)H LA-ICP-MS ST 4R
Table 2 In-situ LA-ICP-MS analysis of trace element (x10™°) contents in pyrite from the Qinglonggou Gold Deposit

FER TR A Pt As Ag Pd Ph Bi Mo Co Ni Cu Zn Be

ZK5110-29-1 1.65 0.00 3299.06  46.65 0.75 9006.84 117.17 3.52 1287.63 9601.85 3408.32 125.06  0.00
ZK5110-29-2 2.58 0.00 1066.21  57.89 195 761525 13334 1.87 3195.05 5700.75 8869.64 337.05 0.04
ZK5110-29-3 0.71 0.00 2052493 29.70 0.01 7955.46 52.00 5.19 2421.35 13154.58 12291 4.04 0.40
ZK5110-31-1 2474 0.02 428712.46 1.03  0.00 25.57 0.31 0.61 35.27 224.65 6.11 579.83  0.00
ZK5110-31-2 21497 0.05 13518.09  26.76 0.18 107.43 392 3.85 269.67 2468.28  332.14 23482.62 0.39
7ZK5110-31-3 151.25 0.00 7278.08  50.24 0.08 2572.06 18.77 0.65 187.70  1499.40  541.61 3745 0.19
7K5110-31-4 171.93 0.00 6578.52 4.76  0.02 45.50 145 046 22477 105240 286.56 103.29 5.96
7ZK5110-31-5 1.53  0.02 273.37 0.52  0.06 6.48 0.03 0.09 5.03 60.11 11.08 68.55 1.70
7K5110-31-6 0.11 0.13 120.33 0.08 0.00 1.94 0.00 0.14 0.95 1.15 6.54 4741 1.23
ZK5110-31-7 134.33  0.01 6870.47 9.54 0.07 91.08 1.69 0.57 133.46 820.05  285.12 65.34 1.57
ZK5110-31-8 0.03 0.04 750.59 0.00 0.00 0.36 0.02 0.22 0.18 229.19 0.30 0.00 0.00
ZK5110-31-9 260.29 0.00 9533.12 8.32  0.00 67.41 1.04 0.32 108.14 735.14  240.74 15.19 0.52
ZK5110-31-10  252.36  0.00 7474.85 1.67 0.03 25.82 0.60 0.99 69.28 476.33  249.31 5.01 0.39
ZK5110-32-1 81.11 0.00 1023590 17530 0.63 105.93 433 1.02 243.79 970.83 3174.32 486.57 0.00
ZK5110-32-2 63.71 0.00 4413.99 8.83 0.14 51.46 0.65 0.50 70.50 307.44  238.53 72.02 043
ZK5110-32-3 134.67 0.03 6661.33 3.29 0.02 54.16 1.09 0.85 71.02 357.72 71.98 8.00 0.00

T DA AN B AR (AR 57 AT BRZA 7

5 W ow

SR AR PG — B SO 2 A i - AR
WO, WY E ORI T re, I REAFAE

Sedegrig Ll 205 TR AR el . K MY BIR A . ARWAESE B I R B
Wi R e Kl F88 ) i e S 22 B By i v AL, D AR S RO RO T R B, 4B T R A Y
(] 1 3 DX R AR < pl ™ $R 5 T A2 2R MMt - A IR . W BORIR BCH 5 IX R i 1 L A0 0 B R
T AT AMTIERM, FEE G F AR R R b B N RS BR AT L T X ]



Fal

WM AR BeILS T e VA G R BB B R UL (R T B RHIE S LR 4R R X

1017

(350 ~ 525 °C) MHAEIcE (Pd. P) MIHIEL, A
DI b ] BEAE RN IR T S 5 s R T 2
SR, SHRF T AT G T ] 1L s X AE AE 7S 1 A B
VEFAN Z2 30 ™ 8 i i A
5.1 BHHHBTRE

FERHT AR R A Y B R B —
BICFR, T8 RGBS #2232 4y
KRR PRI T= (122.22+a) X 0.6, NI
WERH T= (704.51-a) /1.818, X, T HEk

W RRE, o M R AL 5,

AR YRR AFEAE 1 B FA L R A0 v X ]y
-250 ~ 0 pV/°C, “F¥H REE I -109 wV/C
(E7 (a) ), st 20T Rt i 8 sl B .
T IR X ) A BT 350 ~ 525 °C, PR E
414 °C, %R v s TR AR IR RV A T
DX ] — 2 52 IR X ] 32 ZAE T 50 ~ 150 °C
SR 102 °C, % A RS R R PR e
PR X A —2 = (F17 (b) ).

() [ i

150 1

100 1

50

o

C ok

(®)

[

L

0 ; . . .
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Fig. 7
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360 4(I)0 S(I)O 600
B IR (°C)
TG 4 PR Bk UG A 7

100 200

(a) Frequency histogram of thermoelectric coefficients for pyrite from the Qinglonggou gold deposit and (b) Forma-

tion temperature frequency histogram of pyrite from the Qinglonggou gold deposit;

Bl 5 il A2 55 0y 20 G 2 A AT LU T HED B )
e B3R, BB B Py2 5 Py3 R 8IRAE T4 =
BRI, 5 7 Take A -4 o BHR A AR
o, HIL A A A R s B D AR
A+ A+ BT, xS R LT Rk
BRI PR TR . AR Py2 5 Py3 iYL MK dl 45
78 R IR X E] A 50 ~ 150 °C (|7 (b) ), 5
e AR RO BT R e IR R X (50 ~
300 °C) PYAEE WIS, W IEE L RIS NI By
BOW T iR IR IR A BT . B BEIV 9 75 4 B4k
W (PyS), EZMAFTLRIEA-IRIRER IR & Ay
LA A A + A H s
A+ IR+ B + . RS T
P 3 LR IR, LR T S — S 100 ~
400 °C, FENA =W REIA 2 450 “CAEAT . AR
Py5 $AH P B 8 7R 1) TR BT I BE X |) A 350 ~
450 'C, HEWWMESTIKREEFESEY G . 586
AT, A SCIA Iz R 48 s 3k v AR i
R ORE U e =N R I T =T B IV R R T A S
RS EAR R AR, o N BB T

JER R 5 T 450 °C, T AR IR O RS
W B PyS R TR B, B RS
BRI CE Pt (3K0.1x10°~ 0.2 % 10°, U
F#2), HHEw5HESRTYILE, HR1Z
BUAT B AT RE LR T TRHR A I A Y B I s e
b — 4R RS E AT Z k. 2ok IR
PSS EHEEE

5.2 EYWBETYTEHEXESN

BT iR TR R RS T BURIE AT A AL
SR R EE . MR A SRR, BB I Pyd #F
i Co, Ni. Cu. Ag. Pb & HEHE, 1fiAs. Zn,
Au., Se FHaIAL; MILZ T, BBV PySFE
W) #H % & 4 As. Zn. Au. Se, Ifi 7% Co. Ni.
Cu, Ag. Pb, TEAsTLEF & L, Pyd 5PySHH
KECGHIT, Py5HAs &I (F8).

TEPH ARG, As Al Au i 8 76 PRI LR 2%
G XERE, ZnFEAXHIGRASE T 5 DL Cr
KEWITH ., ARG AT PySELE As, Zn, Au,
PERMIRGRITER, ERMREE MR RS T
o EAE Y, BWRE R A R T KR
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In-situ trace element concentrations (x107°) of pyrite

from the Qinglonggou gold deposit
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Fig. 9 Correlation relationships of in-situ trace elements in pyrite from the Qinglonggou gold deposit (modified from refer-

ence [54] )
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Fig. 10 Pv/Pd ratios of pyrite from the Qinglonggou gold
deposit (modified from reference [61] )
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