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Fig. 1. Simplified geological map of the Xinghe graphite deposit in [nner Mongolia.
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ﬁii%%f}ﬁ%%yﬁzi 4, ﬁﬁ*\jl‘ﬁ Table 3. A comparison of trace element
AR mE 3, NERFTR, %K oniens Seteen Xnene Lchondalite
ABEAMEARTLEHLEE, EHLS 2 Miadras Khondalite tin pem)
H, EAAARELUZAZHIHEERE. DERFTALE | NS
ERLHFTMRE. BupEERSAREN ——— - -
Bt EFEEEREN. Ni <1 39.2

(1) BWEHMARREHE -t £ FER Rb 56 84.8
%, REEMRZIANBHLBTEE, L - o Sy
#HRMSHR, EudhEsiHi. XEAREAHE Nb 5 15.8
FREEEuHREMER LIS ERANANE Ba 560 721.6
EB?H%EE"JO K/Rb 274 354

» TREOREG CERAsys Mo | e | e
WHERBAEIEL, 5 Eu REDEESRES Ba/Sr 20,56 4.2
o

(3) BAZKAMAEY REE MXRIABHLBIETLE, ERLEXNRBHT i, Ea
HIE®

—_. s alnil P b e i PR
00 1409 EVINY a0 1097
Ba ppm Sroppm

B 2 WHEMAFFLZEEKBa,. St RbERE (RERZED

Fig. 2. K~Ba, K-Sr and K-Rb diagram for the Xinghe khondalite in Inver Mongolia.
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EfH. XARREMTEREARARECETEHAKRA B,

(5 BRZFRCR) FKRENWBREMR L EEANBI, L EuRE, BERMEAMEE
R ER, MEE 4.

PAERT I, L2328 R L AREAMY KR, XA RRRE T ENNHRERK N LR
PRREXAEARN . SRERMAZEM L, ERBIANERNELSABELSR
HE/LFERENTBLARG, ARNESBEFLEEELERLERTRB L SH,
74 X H AR R B

B. L. Weaver (1979) EMIRT BIBH AT K MBI E AR HYN-(Ce/Vn iiRlES
HRLBHBE A ZERY, Y5 Ce/YNZRMAMRIFRARE R EHER/H A
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Fig. 3. Chomnrlrite~-normalized REE patterns of the Xinghe khond: lite in Inner lMongolia.
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1. AFA-BREREREHT

A THEUILEPEM AR TFAMBERE, FIRBTFEE KLYy, REST
W m R B AEME N E,

(1) YA E LS. REBZECC) H670, 700, EIH(GPa) 40.75F10.8,

(2) M/RERERELC. REEECC) 4690, 710, 730, 735, K5 (GPa) 40.86,
0.9, 1. 1.1,

2. ZRAREH®

EETHRERFHELENFARARMM Y, HaPEEhERy, RERTHE
RAMBRKABETAR, REBERECC) A716, 722, 730, 735, 748, 7500

LALL LR B, STUARE, AXAZBNEREERLIALT0—750C, BREDHK
#40.75— 1 GPa,
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F 4 EERIATIVRIER (ppm)
Table 4. REE analyses of the rocks
FEElE = 5 A & K La Ce Pr Nd Sm Eu Gd Tb Dy Ho
1 SH-1 | BRI BrE 63.50 | 98.78 | 9.62 34.15 ) 4.93 [ 1.90 | 7,18 ] 1.22 | 8.53 ] 1.99
2 | SH-6 | HERBRARE 45.35 [ 63.09 | 7.90 32,74 { 6.67 | 1.35 { 7.58 | 1.17 | 8.57 | 2.14
3 | SH-8 | WERMARKSE £0.01 | 60.40 [ 6.01 | 26432 | 7.61 | 1.46 | 9.8F | 1.46 | 9,02 [ 2.16
4 | SH-9 | BRBRAKE 52.17 | 88.72 | 9.13 36.32 | 5.39 | 1,70 | 4.47 | 0.54 | 2.68 | 0.81
5 SH-10| ABKEFKE 45.43 | 70.41 | 6.56 24,38 | 4.20 | 1.83 | 6.53 | 1.22 ) 7.86 | 2.01
6 SH-13| Br RS IRE 196.40 | 330.40 | 38.07 | 136.70 |17.41 | 2.21 | 7.32 | 0.30 | 1.41 | 1.30
7 SH-17) H3E ke 25.69 | 35.80 | 3.79 14.29 | 1.82 | 1.60 | 1.16.{ 0,12 | 0,92 | 0.35
8 SH-21 BR KA KA 63.71 | 116.40 | 13,34 50,22 | 7.26 | 1.65 [ 5.89 | 0.99 | 6.52 | 1.47
BB B B OA &£ B Er Tm Yb Lo Y 2ZREE Yn (Ce/Y)n (La/Yb)n
1 SH-1 | REKESRE 4,12 | 0.70 3.60 | 0.63 | 43.34 | 240.87 | 22.11 5.08 10.68
2 SH-6 | WRIBAR RS 5.05 | 0,90 5.13 | 0.83 | 47.49 { 194.47 | 24.23 3.24 5.35
3 SH-8 | WM A R e 5.18 | 0.95 5.35 | 0.91 | 47,53 | 176.70 | 24.25 2,83 4,54
4 SH-9 | B KTERE 1,21 ] 0.42 0.90 | 0.26 | 11.64 | 204.72 | 5.94 16.97 35.20
5 SH-10| gk EARE 4.70 ( 0.94 5.00 | 0.90 | 43.84 | 181.47 | 22.37 3.58 5,51
6 SH-13| B R AEES 0.92 | 0.26 0,23 | 0,091 2.67 | 733.01 | 1.36 | 276,10 | 529.02
7 SH-17| R HEFBEE 0.63 | 0.15 0.77 1 0.17 | 5.09 87.26 | 2.60 15.65 20.17
8 SH-21| BAZ KA 3.72 | 0.63 4.44 | 0.63 | 39,01 | 276.87 | 19.90 6.65 8.70
ERAFIERILEDRE
190 ¢~
() BE%E o ° o ee
o
IR > a1 a2 - N . . Y
MAEKEERRA LGSR D & & ° 000‘
N N . - o 20 ®
5, B FEUSIMEARMASRELSD v o
B, LEAREFEATEKE, B2% g
—Eg b B L R B AT 5 A A, sk i
LBRANAR RS, MOAL, @ . °o .
WEISAEIEG RGNE, EEESARE ef O
ﬁﬁﬂy #Eﬁ#ﬁ%ﬁb%@&’f’t’ Jﬂ%/q%m{ 102 L '0‘51 |1Ii [ ‘]'l“[!() ZJOl qun JU

" (Ce/Y)y

B4 Vi Ce/)nRRE
Fig. 4. Yy against (Ce/Y)y diagram.

MR, SHAKERAMERSER.
(1) D. M. ¥ #1518
DF=10.44—0.215i0,—0,32Fe,0,(4:4t) —0.98MgO+0,55Ca0O + 1,46Na,0+ 0, 45K,0
ARXPHAHE LY EBUREE K. HEDF>0, HEEFE: EDF<0, Wi4E
TRE. EZARMEH KR EANSION>53.5%, A9 MREREHERH &M,
(2) P. R B NEEER
(3) A TFHEPM R BHE (al+ fm) —(c+alk) HSiEMR
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Table 5. Petrochemical calculations
D. M. & B & B m @ A g
F B & = .
DF {& al fm c alk e/fm Si K A
1 SH-1 - 0.52 40 35 10 15 0.29 238 25 72
2 SH-3 -6.11 21 56 19 4 0.34 136 77 59
3 SH-6 -6.38 44 45 2 10 0,04 263 86 83
4 SH-8 —3.25 44 42 2 11 0.05 166 61 82
5 SH-9 -1.01 34 36 21 11 0.58 186 71 63
6 SH-10 -4.13 37 42 9 12 0.21 303 29 73
7 SH-13 +1.55 42 17 7 34 0.41 373 71 57
8 SH-17 +5.98 43 10 15 27 1.50 289 19 65
9 SH-21 +1.21 37 27 10 27 0.37 312 60 59
o ;B o (4 At #aK-AH % E 7
Y =1 N »
T " s . SR PRI ki R R i
80 . . SRIER 5 FE 5 i,
w0} o 3. WERIL2Fik: LEMAME T B
o - TS b B IR o k4B . BB A3 10 5 25
3 T | %, #HhBa/Sr H—Hent H% MR AR R
“| & A BelFo BHVIBLE ST & RbL KR IEH
oE s | £, WA BT LI Ba/Sr =148k KK 4 I
aof A Fl A 4% » BlBa/St> LRI I 4 Ba/Sr<
20} : ' VHEBFR L. ASCRAkIE (F2) f®
i
1 ! i HUERERE %,
[ o Vo 4, BT Y. ARILEERHGTSE
Y 10 20 30 40 50 60 70 80 90 A o
A% AEELSE. TREE DR
B 5 EXMAXEHE SRBARE GELER) , DRIXES

Fig. 5. K against 4 diagram.

Sa Ll bR BRRRERETLEEoN, TUMNEFXFREREGMHEET LR
(1 BEMA RS A L& SEHHERYABE T, HbHHATIRM S,

T

() BRREFHRARE: DFEAMNE, £P. BHEEMA. AREE L AL KRER
UBVARFRE, ERMFRK-AR ERRERFER, Ba/Srtbhd.15, SFA S, EHibHk

Hoh M LR A R R &

(3) AKX RAE: DFEANE, 7£ P. i BE LS KA TTBUAE R R,
EABFEFHE LERERER, EK-AE ERGELPER, &8 A%, Ba/Sr>1, Al
HUEHEAD RO RRB D A

(O BRZRFHAE: DFEMER, £P.EEBEMA EFEEE LEEAEAREER,
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EK-AR B S ERKRAK, Ba/Srbha.39, SAEBHEETRY--FE KLERKRN
EREEB Y.

(5) RERWRE: DFEHEM, £P. e BEMK-AE L& 5870 KRAMTTBE RS
i, FZEAEFEE EEEEKLIER, Ba/Sr<1, #mUEBABHEERE. HAF =R
E, REHL, MEAMKEAREESEXR, SEEENIAATRFGBAYE, FAT
BmRaaEDE,

(6) BARBRAEY: DFEEAR, L& HREEERAREEXBRAXREXEES
RRE R, Ba/St> 1, X—R4A W AR+ W, F—BrTRhbiEm kil
=g

(7) KEH: BAFRLH. BEASERV Y, TAZXRENBRBZ .

B ERakr, AEAEREREA LBIREAR, TERUSHONLAEMES LS
AEH—-FBERVRB, LFEHLTE. BBRES. BRAHYDE. ROGEDERIER
Bia%, Kohmid—skilEk,

= FRHBREE

HAMOETEKRAE T -2WEM, NEREEVEFHE LETRELEAREEERD
K. WHEZEMN, SHAERAEM, HEBAMEZBRKERE. DEREBARK
. AWMKERE.

(=) FHpHEE=R

BV ERTHEBREALBREAELRASR, BHRFE (ThSME> 3 KHARAK
) MEBF=ZKRE. BTASY 2 BHER, ELTIREREMAN, BETHRX,
BRT B, b, BE, ZRkt. RALTEEEHI. £FEE, THEERAHIA,
EFRLARE RS R FALR, SA—RAH50°—60°, RWEIREHE, T HhEE2ERR
PUER, PEEFEZR. PHRKEMN100mFES00m, ~FK500mE1000m, §HEEEFMIm
Edom, FHEEH20m, 5 BRELELRTAKME RS, EXE0d, TAMEE
TH., BUEEE,

(2D T aES RS

VaEAGEKRA, REESEEE, FRRBE, BHERERESEN.

FamymRarEBZARKA. FE. BEKE. A8, RESEIRSNANGE S,
ANRELREBRERA, BEMEBEEST.

FamftERs:. SHE—KHB2.5—5%, RWEIL8.71%, KEHO0.5%, FHH
4.1%, BV H. 2 EH0.01—3.96%, ZEH0.01—0.1% . WEAD—-#H 0.5—
2%, K5rH88—98%, —HEAI1—95%,

(2) RENT YBIBE

ARABKRE, REBXE, 8RR, SHFADA—BH1—1.5mm, FE—RBH0.027—
0.054mm, BESHREZ. SHERAAKBMCRELSER, BRES—S5H, — 8 Y
3—5mm, KFFAL.5—2cm B EHERERH2.2543g/cm® EREEMBETHE, FREH
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F IR, BA BRI RS, HIBER SN LA R KRR R EEAT 00013
ERE N Rt R, GRIAK 6 . —~RANAHMBEEAETHNER, HEKXRR
KF 9. AXARHRTIE, RWETOREREEHY.
ERAXERG I, M AANABRT LT TEROF. MRER G HRAEAXAE
F%7 RELMHET, ARNEENRRLEER

fable 7. Textural type, net plane

® 6 OBRHFENER distance and graphitization degree of
Table 6. Reflectivity of graphite graphits
BE&ES B 550 B K 540 BRE | £ 80 W EEdo: | RBLEEU
C-A-1 16.80—15.16 16.68—15.30 C-1 ZH 3.3559 0.8513
C-A-2 15.96—11.51 15.85—11.88 c-2 2H.3R 3.3552 0.8819
C-A-3 17.55~—12,14 17.70—12.23 C-3 2k 3.3546 7.9165
C-A-4 14.74—11,.62 14.76—11.66 C-4 2H 3.354¢0 1.0000

A hANSRFR2HE, HdE—-TRMC-2DELEHZHHRIRT, #BiFs, AHPIR
M SERIEIY —35% ZAl, HiRZhE A RE FihM BiEN Hl. ARAEER
%, AEMRHEBARD,
MEEEGA SR NMEAERASHEAERTRAR, A RhsRERZ EET .
XA SABRENLFAXEM M EMAEE2 T E e B R R kO,
U=1-P (1)
002 =3.440— (3.440—3.354) (1—P*) x 10~ "%m (2)
URRARLEE, EREUMBELERENAHAAESEABRENZEENYNERERS
. U= 1; PHEXERHEBE doo iSRRI EEE; 3.440 x 107'°m G 45 M
BIAIPE; 3.354% 10“°m%iﬂﬁﬁz§n’%f¢ﬁ@lﬁlﬁﬁo
BRBREXJEATG BN EMEEIERAAR (2, RHPHE, KEHPEARALAR Q)
BBUE. AHEERG 7TOW LLEH, A AEER IS, #0.85—1, X 5KK
BT RS AR A — 3o
RSV A SR BRETFE, HERBEREETURMRA BHERRE, —&]
5 B S 7400°C—T700°C, FANE MAT00C—850C, BEMIEHM KT850C. HAR=AFH
ST RS T 22 fuobr, IR BN EA SRR BEE H815C, 820CTM815C, 4T
E R N A AR T

N7 A o5

R LREHEAEHARY KT TEROEERIRERA, THE-REER, 5HEY
WRITRERA, TTREMEELE MR SRKBER R, bREk B8R, RS

© xiER, 1983, RERBHG WS, BHABE, F1H
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Yo METHRREP—SRAXBERF AR ETHAZT R, BTF-RERESR, %
fetbik, S BEBmRRERE, SHRERETH SRR FE, Kl £ Rk, # Hk
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Table 8. Carbon isotopic daterminations

=3 5 i ¥y &3Cpos (%) e #3{E8#Croa (%)
Cc-1 AHO% -20.49
C~2 s #2 -20.78 - 21.51
Cc-3 yER <) - 29,64
C-4 HOB - 24,13
*-1 FiRA +0.97
K-2 HiEG -4,23 -2.43
x-3 FiEa - 4.03
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CHARACTERISTICS OF ORE-BEARING FORMATION
AND GENESIS OF THE XINCHE GRAPHITE
DEPOSIT IN INNER MONGOLIA

Wang Shiqi

(Department of Geology, Peking University, Beijing)

Abstract

The Xinghe graphite deposit occurring in khondalite series of Upper Jining
Group is one of the well-known graphite mines in China.

The main types of metamorphic rocks in the ore district include sillimanite
—-garnet gneiss, felsic gneiss, pyroxene gneiss, biotite—~plagioclase gneiss, graphite
gneiss etc, The contents of the main elements in these rocks are characterized
by high Si, Al, low K, Na and FeO>Fe,0;. The chondrite-normalized REE pat-
terns show the enrichment of LREE and the deficiency of HREE. The con-
tents of Such minor elements as Ni, Rb, Sr, Nb and Ba are higher than those of
the Madras khondalite in India. The metamorphic temperature is in the range
of 670—750C, and the metamorphic pressure 0.75—1GPa. The original rocks
comprise bauxitic shale, silty mudstone, pelitic siltstone, feldspathic quartz sand
stone and a few volcanic rocks.

The graphite ore beds, which occur in the lower part of the khondalite se—
ries, consist of three ore layers containing nine orebodies, with the average ore
grade being 4.1 per cent. The graphite is coarse lepidosome in form and has
average ¢"Cppp value of —21.51%.Some previous researchers hold that the depo-
sit is of inorganic origin; that is to say, the graphite was formed as a result of
the metamorphism of carbonates.

Based on an integrated analysis of the new data, the author comsiders that
the ore deposit is of organic orgin, and the graphite was formed through the

metamorphism of large quantities of zlgal remains.



