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Abstract: The Kujinggou graphite deposit is located in the southern area of Weining Beishan, Ningxia and
Alashan Zuoqi, Inner Mongolia. The ore body is hosted in the regional metamorphic rocks of the Lower Car-
boniferous Chouniugou Formation, and the original rocks are sedimentary construction of shallow marine terres-
trial clastic and carbonate rocks. The ore body is distributed in parallel layers in the metamorphic quartz sand-
stone, which is basically consistent with the stratigraphic production, with a near east-west orientation. The ore
is mainly graphite-bearing carbonaceous slate with an average fixed carbon content of 5.53%. Graphite is main-
ly produced as irregularly scaled single crystals or as massive polycrystalline assemblages, mostly larger than

1 um. Graphite ore is characterized by low Si, low alkali and high LOI as a whole, and trace element analysis
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shows enrichment of Rb, Ba and Sr. The Y REE of graphite ore ranges from 101x10 ° to 137x10 °, with an aver-
age of 117x10 °, and the YREE of the host rocks is 42x10 °. The REE distribution patterns of both graphite ore
and host rocks are high on the left and low on the right, and the Y REE in graphite ore is higher than that in host

rocks, which shows a high degree of REE differentiation in ore and host rocks in general, and a significant en-

richment of LREE. The negative anomalies of Eu and Ce are obvious. The carbon isotope values of the graphite

ore vary very little and are concentrated between —24.3%o and —24.0%o, indicating that the carbonaceous source

is mainly organic with some inorganic carbon involved. The genesis type of this deposit is regional metamor-

phic, and the shallow marine and lagoonal sedimentary environment makes the material basis for the graphite

formation in Kujinggou, graphite formation is closely related to regional metamorphic deformation
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Fig. 1 (a) Geotectonic location and (b) regional geological maps of Zhongwei

FNE A 2, B R R 40 REAE, SR PN i 81 9 A A
JEAVIURIALE . RA A B b K B )
ORKBE S A BTSRRI A KA R
BRI, R XN S A BRI SR i
B ARAER X AGEB, A LUK 028 i B A0 i
JEHP A TR KA R A E R L BN RFEE
S WAL, R RN AR A . 0 X RPN R LA A
KB

™ DX S ] P A ) 8 T 3 = B R A RN B Y . 0%
G LB 1] LU AR T4 DR T 0, T B )23 % R
] A A K, M ff ol 30°~40°, 1 7% R R AR 4 R
TR, AL T4l B TR, A ) 2
NWW-—SEE [n], X" X H1)22 53457 . #4385 T2 2852 e W 4
BARE AN ZAE A N FE R A — 7 IX N F 2
T2 F1ai )2, 434 T8 IX B iR, 5 NE [ i
fifr, {8 1) AL P, 80 298 60°, Wi J2 ZEK AT 300 m. F2
K25 F3 B W 2 R /N, R X A A i IR

fEHI

WX N BRI 4 & EBHK, 5Bl
15, 05, M5, N5(E 1D, 5 RS 17RO 16
TAR A B b, 52 PR AR — 2 B R
V(& 3. & 4A), 15 Sk 3500~ 10°, {5 f ly 9°~25°,
FHARKL Ky 1500 m, FE29°H 690 m, 7RI 0.83~
81.54 m, V- ¥J 2 41.19 m. [& & Bk & AL K 2.56%~
6.53%, V- Y8 5.53%., WA [FlA 0 & A S50k PR 2
W LA R A SRR T, SRR AR B R
AR AR, FUR AR IR B Tl R, ey i ok A8 o A
B

B A BE T L AR O A A R AR A e T 2 4
WA R 1 B AR YR AL i . FOIRAG 1 KRR G 3
WA T Y 2k A 5 kA ) R R
e BRI G L, LA Bk . R iR A
M = BE ol at 109 24 BE 43 B AR i B2 WSS, 07
A Y A B T2 ORI UL bR L o B O ER



184 odb b R NORTHWESTERN GEOLOGY 2024 4F

®Zk11-3
7Zk04 _7Zk3-4 _7k7-3 @®Zk15-3  7Kk19-
I\

I Zk1601 7k801

®Zl ®Zk3-1 ®Zk7-1

I
I
| ® 7Zk1605
i 4
I .........................
I
. ® Zk1607
I
| @
| L)

® Zk2401
I Q
]
| T 4
| @ zk2403
: 1
I 13 i I
L e\ ... _._._. =

| — |

] wnm [ ienmserna [ wra [ #0R [ fog] eitess [

B2 E#HLAREVKY XHREEGEKRERSE, 2017)
Fig. 2 Geological map of the Kujinggou graphite deposit
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Fig. 3 Vertical section A-A’ showing the distribution and morphology of Kujinggou graphite deposit
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Fig. 4 Photographs showing mineral associations and textures of Kujinggou graphite ores
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Tab. 1 Characteristics of orebodies in the Kujinggou graphite deposit
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Tab. 2 Major element compositions of ore in Kujinggou graphite deposit (%)

FE 55 fi#(m) S0, CaO MgO  ALO; TFe,0; K, 0 NaO PO, TiO, V,0; [EHk
ZK704-DH1 33.60 55.09  0.43 152 19.63 6.83 349 086 0256 043 0.018 2.57
ZK806-DH2 27.90 5342 0.44 1.83  20.05 7.08 284 1.09 0214 039 0018 2.27
ZK808-DH1 136.40 5125 0.6l 1.83 17.85 7.62 289 326 0298 039 0019 2.39

ZK2302-DH2 63.50 53.07  0.42 159 1861 7.01 291 275 0335 045 0017 2.41

ZK1506-DH1 162.90 55.73 0.39 1.48 20.60 7.50 3.04 1.50 0.197 0.35 0.021 2.25
ZK1508-DH1 109.77 55.17 0.36 1.63 20.15 5.76 3.28 0.89 0.177 0.49 0.020 2.56
ZK008-DH1 114.00 55.82 0.65 1.82 19.55 6.73 2.99 0.99 0.210 0.40 0.017 2.48
ZK1504-DH1 127.40 54.28 0.33 1.54 20.20 6.77 2.86 1.14 0.270 0.33 0.017 2.58
ZK706-DH1 68.50 55.61 0.29 1.30 20.55 5.04 3.68 0.93 0.213 0.52 0.017 2.51

ZK2001-DH1 106.77 54.34 0.39 1.80 20.19 7.07 3.03 1.09 0.242 0.36 0.019 2.57

ZK2306-DH1 86.20 54.00 0.81 1.64 17.61 7.52 2.60 2.74 0.240 0.41 0.017 222
ZK1104-DH1 70.60 70.98 1.99 1.32 10.76 3.99 1.87 0.48 0.072 0.44 0.013 0.51
ZK1105-DH1 83.10 55.94 1.38 2.30 19.97 6.99 2.81 1.25 0.178 0.72 0.030 1.82
XL XT DH-1 36.00 50.43 1.60 1.27 14.40 2.29 2.74 0.88 0.31 0.58 0.19 10.72
XL XT DH-2 55.70 63.33 0.33 0.33 10.66 1.74 1.74 0.32 0.37 0.42 0.12 10.65
XL XT DH-3 49.10 53.42 0.88 0.57 8.56 7.37 1.63 1.59 0.25 0.40 0.08 11.52
XL XT DH-4 38.00 44.22 0.17 0.49 19.82 4.97 3.36 1.09 0.13 0.73 0.049 4.81
XL XT DH-5 53.10 45.71 0.24 0.51 9.18 12.71 2.69 0.84 0.08 0.29 0.11 12.06
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Tab.3 Trace elements compositions of graphite ore of the Kujinggou graphite deposit (10™°)

JLFR ZK305-1 ZK305-2 ZK1104-1 ZK1104-2 ZK1104-3 ZK1104-4 ZK1105-1 ZK1105-2 ZK1105-3 ZK307-1 ZK307-2 ZK306-1 ZK306-2

Rb 184.5 73.8 110.0 204.3 154.8 168.1 153.7 94.5 127.2 113.8 159.5 162.0 110.8
Sr 146.1 72.9 87.7 4323 264.2 221.9 580.1 206.4 87.4 86.8 136.5 121.0 87.5

Ba 682.1 264.4 399.9 740.7 608.2 615.6 546 342.4 489.7 430.1 628.4 671.3 441.6
Nb 20.2 / 17.4 20.8 21.9 22.8 20.8 / 17.2 16.4 20.9 20.4 15.6
Zr 179.3 165.6 208.5 198.8 238.6 238 225.8 202.5 274.6 274.1 226.4 233.6 200.5
v 72.2 21.3 323 88.0 77.4 86.1 95.7 44.9 32.6 315 76.0 86.0 36.0
Cr 81.9 33.7 59.5 84.0 82.7 92.9 98.3 50.9 51.9 50.8 82.3 81.7 45.2
Co 18.3 9.7 14.9 8.7 12.2 11.4 17 16.7 11.1 12 21.1 17.7 13.9
Ni 40.8 18.2 22.6 10.5 34.9 17 423 259 17.9 19.6 40.7 39.5 21.8
Y 37.2 16.5 21.3 36.1 35.7 34.2 34.6 17.9 20 19.2 29.3 327 17.7
La 63 / 50.4 84.8 76.9 65.6 66.7 / 54.4 50.8 63.6 63.9 /

P 780.3 528.9 786 841.9 1407.6 706.1 11113 711 549.3 467.8 860 800.7 542.8

Ti 4910 2780 4100 5640 5620 5710 5380 3800 4320 4280 5230 5320 3660

Rb/Sr  1.26 1.01 1.25 0.47 0.59 0.76 0.26 0.46 1.46 1.31 1.17 1.34 1.27
Sr/Ba  0.21 0.28 0.22 0.58 0.43 0.36 1.06 0.60 0.18 0.20 0.22 0.18 0.20
Ni/Co 223 1.88 1.52 1.21 2.86 1.49 2.49 1.55 1.61 1.63 1.93 223 1.57

V/Cr 113 1.58 1.84 0.95 1.07 1.08 1.03 1.13 1.59 1.61 1.08 0.95 1.26
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Tab. 4 Rare earth elements compositions of graphite ore of the Kujinggou graphite deposit (10°°)
a5 La Ce Pr Nd Sm cd Eu Tb Dy  Ho Er Tm  Yb Lu Y
XL XT DH-1 30.5 32.5 9.69 30.2 6.07 5.50 1.56 1.07 3.63 1.00 2.39 0.47 2.47 0.54 18.2
XL XT DH-2 322 13.1 8.94 27.3 264.2 5.62 1.39 1.00 2.70 0.59 1.34 0.26 1.26 0.28 10.5
XL XT DH-3 31.5 31.8 10.6 35.1 21.9 6.41 1.64 1.23 4.45 1.21 2.82 0.55 2.52 0.55 242
XL XT DH-4 11.1 10.2 3.08 9.27 238.6 1.38 0.39 0.30 1.36 0.43 1.11 0.24 1.17 0.26 8.15
XL XT DH-5 15.3 16.7 8.68 26.2 1.07 3.68 1.05 0.77 2.90 0.79 1.81 0.35 1.57 0.34 15.3
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Fig. 7 La/Yb-Y REE diagram for the graphite ores
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Fig. 8 Ba-Sr diagram for the graphite ores
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Fig. 9 Carbon isotope compositions of graphite and carboniferous from Kujinggou and other regions
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