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Fig.1 Geological map of Chaihulanzi goldeposit,
Chifeng, Inner Mongolia(Modified after the Third
Geological Team, Geology Bureau of Inner Mongolia)
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1—Quaternary System; 2-—volcanic rock of Upper Jurassic

System; 3-—quartzite of Late Archean Dayingzi Group; 4—marble
of Late Archean Dayingzi Group; 5—graphitizated and sericitizated
schist; 6—gneiss and migmatitic gneissi; 7—granite of Yanshanian
Period; 8—augite diorite; 9—fault; 10—gold body; 11—location

of xenoliths samples
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Fig. 2 The microscopic photographs of the augite diorite and xenoliths in Chaihulanzi gold deposit
(@) BARNKACh-14), L ABRCRER, TEHAKAPD ARG Hb) A EEER (P4 K ; (b)—BMERRBSGEChL7), 4058
A A, BB BAER (Cox) BHR A (PO ANA (Amp) A B E A (Hy) B ZZGOHAR. AN AMB R A BEREE: (0—
THERALE A (ChL-5), SRS, HEAEA (Hy) B A Cox) fHka PODMLREZR ANAGHR; (- #HKANSEK
(Chl-6), YR B SN, TEHARA Amp) HRAPOASHBZHEBIER #PBEAEWQ
(a)- -Augite diorite (Ch-4), subhedral granular texture, mainly consists of plagioclase (Pl), hornblende (Hb) and minor augite (Px); (b)—

clinopyroxene granulite xenolith, fine grain blastic texture, consists of clinopyroxene (Cpx) + plagioclase (Pl) + amphibole (Amp) 4+ minor
hypersthene (Hy) + biotite (Bi), amphibole and biotite were formed during late stage retrograde metamorphism; (c)—two-Pyroxene guanulite
xenolith, fine grain blastic texture, consists of hypersthene (Hy) -+ clinopyroxene (Cpx) + plagioclase (Pl) and minor biotite (Bi)+ amphibole
(Amp); (d)—amphibolite xenolith, medium grain blastic texture, mainly consists of amphibole (Amp) + plagioclase (P1) +minor biotite (Bi) -+
quartz(Q)
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Table 1 Bulk rock major element contents(%;) of the augite diorite and xenoliths in Chaihulanzi

#"D;T %'Iﬁz SlOz Ales P205 CaO Kzo TlOz FeO F6203 MgO NaZO MnO Loss Total
Chl-4 | _“fERRRLE K 51.75 [ 16.36 | 0.28 |10.30 | 0.38 | 0.53 | 4.71 | 4.29 | 7.96 | 1.86 | 0.14 | 1.24 | 99.80
Chl-5 | WEBERIAM@EK | 51.32{11.91] 0.14 | 9.26 | 0.43 | 0.73 | 6.90 | 5.10 | 11.96 | 1.47 | 0.18 | 0.52 | 99.92
Ch1-7 | HERAERAE 51.11 {11.05| 0.21 | 9.76 | 0.81 | 0.94 | 7.06 | 5.47 | 10.15| 1.05 | 0.16 | 1.92 | 99.69
Chl-8 | Bk A A&k  |51.10] 12.9 | 0.11 | 11.97 | 0.53 | 0.86 | 6.65 | 5.00 | 7.20 | 1.66 | 0.16 | 1.60 | 99.74
Chl-3 | Bk ANAEaE 56.00 | 12.85| 1.02 | 9.40 | 1.33 | 0.66 | 4.35 | 4.49 | 5.05 | 2.68 | 0.15 | 1.79 | 99.77
Chi-6 | #H&MmiNEftk [58.09|10.53| 0.42 | 7.46 | 1.26 | 0.72 | 6.65 | 3.99 | 6.36 | 2.38 | 0.19 | 1.68 | 99.73
Ch-2 | flKkANAEEHK 51.80 | 16.85| 0.15 | 11.81 | 0.7 | 0.52 | 4.27 | 3.21 | 6.65 | 1.94 | 0.11 | 1.75 | 99.76
Chl-2 | falREflE 50.05|11.121} 0.18 | 9.60 | 0.53 | 0.73 | 7.82 | 5.94 | 9.46 | 1.58 { 0.16 | 2.43 | 99.60
Ch-4 | ERNKSE 53.92 | 14.93 ] 0.44 | 8.32 | 0.99 | 1.09 | 6.20 | 4.14 | 5.32 | 2.69 | 0.14 | 1.59 | 99.77
Ch-8 | BEANKE 53.79|15.68 | 0.48 | 7.39 | 1.37 | 1.04 | 5.57 | 4.29 | 5.03 | 2.94 | 0.14 | 2.03 | 99.75
CB20 | EANKE 52.23117.93| 0.50 | 7.61 | 1.58 | 1.31 | 6.02 | 2.96 | 3.79 | 3.61 | 0.14 | 1.60 | 99.28
C159 | BARES 49.50 | 17.49 9.08 | 1.25 | 1.19 | 9.00 | 1.42 | 5.21 | 2.73 | 0.14 | 2.11 | 99.12
C56® | HicA K 51.31 | 12. 21 6.61 | 1.07 | 0.67 | 7.16 | 1.33 | 6.39 { 1.92 | 0.11 | 10.61 | 99.39
C129 | [REAPBK 52.54 115.38| 6.34 | 1.50 | 1.41 | 877 | 1.67 | 3.82 | 3.52 | 0.15 | 4.24 | 99.34

R i 51.32113.06| 0.19 [ 10.32| 0.54 | 0.76 | 6.33 | 4.97 | 9.32 | 1.51 | 0.16 | 1.32 | 99.80
M | AINREAMGE [ 53.99)12.84 | 0.44 | 9.57 | 0.96 | 0.66 | 5.77 | 4.41 | 6.88 | 2.15 | 0.15 | 1.91 | 99.73

BARKSE 52.36 1 16.51 | 0.47 | 8.10 | 1.30 | 1.16 | 6.70 | 3.20 | 4.84 { 2.99 | 0.14 | 1.83 | 99.60

T 3R B A < A Tl 3t B A AT R R AT o 5 BERLR TR O £ BUE, 1994 Q129 ,1999. 4087 F 8 X- ST RIS IEE (XRF), §i K
RE<E2%,
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Fig. 3 The Si0,-Na,0+K,0 and AFM diagram of the the augite diorite and xenoliths in Chaihulanzi gold deposit

(after Irvine et al. , 1971)
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Table 2 Bulk rock REE element contents (X107 °) of the augite diorite and xenoliths in Chaihulanzi gold deposit

5 | La Ce Pr Nd | Sm | Eu | Gd | Tb | Dy | Ho Er | Tm | Yb | Lu |REE LREEHREE% ;i—?:])) OEu
Chl-4 | 8. 295 |18. 661|2. 373 [11. 325/2. 338|1. 252|2. 315|0. 317|1. 7170. 324|0. 866|0. 153|0. 791|0. 130(50. 86/44. 24| 6. 61 | 6. 69 | 7.09 |1. 63
Ch1-5|5.553 |13.213|1. 840 8. 8672. 459|1. 052|2. 804(0. 437,2. 638/0. 541|1. 553|0. 251|1. 404|0. 238|42. 8532. 98| 9. 87 | 3. 34 | 2. 67 |1.22
Ch1-7|(7.754 [18. 467|2. 826 13. 185/3. 338|1. 236(3. 947|0. 619{3. 424/0. 656(1. 832|0. 312|1. 563|0. 233|59. 39/46. 81(12. 59| 3.72 | 3. 35 (1. 04
Ch1-8|7.866 |18. 168{2. 533 (11. 500{2. 847|1. 159|3. 581|0. 635{4. 237{0. 902(2. 614|0. 442|2. 447|0. 396|59. 33|44. 07|15. 25| 2. 89 | 2.17 |1.11
Chl-3 (20. 485(39. 313]4. 312(17. 798 3. 620|1. 565|3. 473]0. 463}2. 199}0. 400|1. 229|0. 177|1. 008|0. 173|96. 22(87. 09| 9. 12 | 9.55 [13.73|1. 33
Ch1-6(19.967(51. 109[7. 118 [29. 486|6. 446|1. 440(6. 509]1. 039{5. 317{1. 041|2. 845|0. 394|2. 400(0. 402|135. 5|115. 6{19. 95| 5. 79 | 5. 62 |0. 67
Ch1-2(13.108/33. 732[4. 960 [22. 574|4. 661|1. 497 |4. 156]0. 675|3. 328/0. 708(2. 168|0. 292|1. 876|0. 292|94. 03|80. 53|13. 50| 5. 97 | 4. 72 [1. 02
Ch-2 | 6.011 |13.737|1. 924|9. 486 |2. 205|1. 193|2. 321|0. 350|1. 849(0. 323|0. 903|0. 154|0. 738|0. 138(41. 33|34. 56| 6. 78 | 5. 10 | 5. 50 |1. 60
Ch-4 |14. 357|34. 259|4. 372(19. 883|4. 188|1. 763|3. 870[0. 582|3. 030(0. 556|1. 585(0. 204|1. 345|0. 185(90. 18|78. 82|11. 36| 6. 94 | 7.21 |1.32
Ch-8 115. 477|34. 320|4. 240 [18. 2923. 673|1. 690{4. 021|0. 552|2. 700(0. 499|1. 408|0. 215(1. 212|0. 179|88. 48|77. 69(10. 79| 7.20 | 8.63 (1. 34
C15® | 18.46 | 41.34 | 4.88 |[21.09| 4.7 |1.81|4.49(0.58|2.98|0.58| 1.5 [0.24 |1.23|0.18(104.1)92.28(11.78| 7.83 |10.14|1.19
C56@|19.46|40.43{5.03|21.91|3.62| 1.2 |3.43(0.52(3.33|0.56(1.64[0.23| 1.4 | 0.2 [103.0[91.7 (11.31| 8.10 | 9.39 |1.03
C129 | 24.05|52.61 | 6.36 |27.99|6.21|1.94|5.43|0.82(4.12|0.85(2.33[0.32(2.04| 0.3 [135.4(119.2(16.21| 7.35 | 7.97 |1.00

B E R B RS R BB BT IE AR E B ICP-MS g7 i, W R 2 <520 BTR ORI - O E MBS, 1994 QI HIZF,
1999 KR AR &L,
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Fig.4 Chondrite normalized REE element distribution pattern the augite diorite and xenoliths in Chaihulanzi gold deposit
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1—Granulite xenoliths; 2-——amphibolite xenoliths; 3—augite diorite; 4—diorite dikes
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Table 3 Bulk rock trace element contents (X 10¢) of the augite diorites and xenoliths in the Chaihulanzi gold deposit

=227 Sc Cr Co Ni Cu Zn Rb Sr Y Zr | Nb | Sn | Cs Ba Hf | Ta | Pb | Bi | Th | U

Chl-4 |23.79(25.10(38.68(18.76(24.19(59.75| 9. 48 [1210. 33 8. 08 |35.11(5.42]0.42|0.73|307.98(1.22|1.33|3.86!0.07|1.30|0.29
Chl-5 |36.43[995.90/57.27[231.43/12.03(92.57| 9.49 |530.05|13. 98[47.03|3.64|0.75|0.49|258.79{1.74|1.01(3.950.08|0.69(0.17
Ch1-7 [29.171473.18/76.521412. 76L76. 11(110. 88/ 33. 08(357. 82|17.21|57.67|5.61|0.51]0.88(|300.46{2.11{1.14|2.15]0.07[1.13|0.32
Ch1-8 [42.92(237.2244.25[74.88|21.88(82.63|18. 68(519.69(22.49|52.39|5.64|1.14]0.66]346.73|1.98|1.33(2.78;0.06;0.75|0. 31
Chl-3 |25.22(48.94|33.35/32.53|66.52{62.6941.67{988.70|10.90(87. 64(5.10|0.57(0.47466.32|2.06|1.14|4.30,0.08|3.60|0. 69
Chl-6 [44.03154.02(36.79]33.96/32.71/79.60|38.931662.92|26.04[105.27/7.40(0.94|0.59|496.44|2.88(1.02|5.27|0.08(2.74|0.40
Ch1-2 |35.09[561.8051.55[123. 24/14. 46[131. 99| 9. 23 |442. 34|18. 67 |56. 32(7.52{2.23[0.56(275.15|2.00|1.17|3. 75|0. 06 |1.51|0. 34
Ch-2 |32.58(90.16(29.22{20.05|31.44(50.47(21. 99[1080. 16/ 8.90 |28.15|6.990.53(0.67|291.07!2.871.12|5.17}0.07|1.17}0. 30
Ch-4 |19.64|54.08|31.51(21.15|31.96|75.32(25.17|952.59|15. 20|80. 61|6.45|0.98|0. 62(430.2312.77(1.12|5.65{0.07|2.49}0.50
Ch-8 |17.97(53. 95|28. 90(20.29|37.13|77.79(34. 47(1266. 04/13. 00|67. 83[13. 48/0.91{1. 05(585.15|3. 08 (2. 66 (7. 40(0. 08;2.50(0.63
C15® 85.25(30.9423.14(41.17(123. 25/32. 65|855. 98{12. 63{42. 85{4.73|1.13(0.92]463. 33|1.57|0.69(63. 68 0. 58(3.77|0.85
C56@ 342. 50 34. 16|41. 61|29. 70(97. 75|40.14|203.16|14. 05|73. 27]4.52|1.02(3. 95(110. 11 2. 28|0. 30[311. 5/ 1. 63{3. 55|0. 69
C120 69.01|25.90|14. 48(32.58(111. 90 30. 97 651. 22(19. 97|48.56(7. 11 |1. 34|1.21|422.85|1.52|0. 79(167. 0 1. 393. 88|0. 84

¥ . b E Rk B b R S HUER BT ST T AR E B W A ICP-MS FEIA, MR R E <5 % HRR R :(Déﬁfﬁa‘!&;i%&gézl;@%%'m%,
1999 .8 B AR &I ’
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(3R B BR A B #E Thompson, 1982; T HuFE {5 Weaver et al. , 1984)
Fig. 5 Chondrite normalized trace element distribution pattern of the augite diorite and xenoliths in Chaihulanzi gold deposit
1—BRRA A 2— A NS AR S—BARKE 4+ RKAEK: s—KETHE

1—Granulite xenoliths; 2—amphibolite xenoliths; 3—augite diorite; 4—diorite dikes; 5—continental lower crust
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Fig. 6 The Hf-Th-Ta diagram of the augite diorite

and xenoliths in Chaihulanzi gold deposit
I—RINEA A 2— A A B 3 A NKE 4~ HKE
#k; A—M-MORB; B—P-MORB; C— i BB Z R & XS5
74 D— BB B KBS K43 577 (38 Wood, 1979)
1—Amphibolite granulite; 2—mafic granulite; 3—augite diorite;
4—diorite dykes; A—M-MORB; B—P-MORB; C—alkaline basalt
and differentiation inside continental plate; D—island arc theoleiite

(after Wood, 1979)

4 Al RFFE
4.1 2EEEMLE

B NRKE AR RN SRR AR
it b #8 — 8. ¥ A N K & 3 Ov.svow £ + 5. 0%~
+7. 6%0, 3 4 6. 3%0; Btk BRAL B LKA + 6. 6%
~ +7.5%, F ¥ +7.0%; AN R A G KR
+8. 1%, & [ A & 0" Ovswow & & 25 4k 5 [Fl #
+5. 0%~ +8. 1% (F4) , LA LTEFEFE K5 K
RN EE A KA O Ov.svow B TE B (+5%,
~ +7%o)$ﬁ§ ’ Emﬁ%(+8%o~+40%o)\mﬁ%
(46%0~ +15%) FAR B (+ 1%~ +24%,) & [F)
PMHBAE BF LR (Taylor, 1974) ,8" 0y smowlE S 44
Bk arnmRaNBEXBEERE, . 0kER
PR RBIRAR UGS M S AR, i T X —
4.2 $REMEE

BARKEREEEEERMEHREE,
25ph /2% Ph 2" Pb/?*Pb  2*Pb/?*Pb . {& A5 1k 75 [ 4>
B 47 18. 108 ~ 18. 634, 15. 507 ~ 15. 608 38. 212 ~
38.836 (% 5), F ¥ M 7+ A 4 18. 338, 15.562,
38.509, f A R FERBE L BANAME, ARF

F4 FREXRBVETETVRBANKERER
BRLEERFAMNRSHER
Table 4 The oxygen isotope composition of the augite

diorite and xenoliths in Chaihulanzi gold deposit

5 A 8180y.smow (%)
Chl-4 TR RR R 0k 6.7
Chl-5 TR R A 7.1
Chl-7 L8 iR TR IR 7.5
Chl-8 BIERBLE Bk 6.6
Chl-6 R AN E K 8.1
Ch-4 EORKS 5.0
Ch-5 EARAKSE 7.6

T3 BT . P [t R R 2 B B PR B R AR BT L IR 3 B AN AR R
5 :MAT251EM BRi%4X, 7 3% : BrFsik , M K6 B - £ 2%

RS5 XMETETVEAIAKSE £E084&H
TRERGRAH
Table 5 The lead isotope composition of the augite

diorite and xenoliths in Chaihulanzi gold deposit

B2 i o | wor | me
Chl-a | SHMA ZERRAE 18.351 | 15.545 | 38.505
Chl-5 | #iki —HERRBLA 18.281 | 15.571 | 38.422
Chl-8 | &Rl A S BB 5 18.147 | 15.522 | 38.249
Chl-7 | BUMERRBLE 18.634 | 15.590 | 38.602
Chl-1 | FAXMKANRNE 18.517 | 15.608 | 38.836
Chl-2 | £k AINE 18.275 | 15.566 | 38.596
Chl-3 | B ARE 18.537 | 15.589 | 38.822
Chl-6 | &HEMABKEF S | 18.108 | 15.526 | 38.418
Ch-2 | MK MNE ' 18.269 | 15.588 | 38.359
Ch-4 | BANEKE 18.365 | 15.569 | 38.579
Ch-8 | BARKSE 18.230 | 15.507 | 38.212

CHL15 | #4&9" 20.048 | 15.862 | 37.889

CHL66 | E%H" 19.457 | 15.851 | 41.785

CHL62 | #&5 18.696 | 15.701 | 39.080

B3 BT < A% Tl R 3 T USR5 PO L BT 00 BN O R L B
PRAL SR B MAT261 B 335 {0, 40 8 7 B ¥ el 75 BRI 36 W48
F£208Ph/204Pb -0, 025 ; 207Ph/2%Pb =4 0. 009;2%Pb/2%4Pb =+ 0. 010, 4F
BB H B 20=14430 Ma, a;=29. 307, bo=10. 294, Azss=0. 98485
X1076a~1, Aysg=0.155125X 10"fa~1,

BT ATEST RETYHERAMERYAREE,
{8725 46 44 B8 K, FE7°°Pb/** Pb-*"Pb/**Pb % I (&
D.EARNKEMEABKETERE FRM TR
WEHEL, AR REFERAKRM T M A
B S R BB 8T L3RR 7S AT 3B oK R
SEYLE LR R YRR IEEE 4, TREZAT
YRR,
4.3 # . HEMLE

AWK SRR A K Sr.Nd [\ 41
0 B AR (F86),%Sr/*Sr {8 4y B A 0. 7072.0. 7087
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REBEE ARG ISR F &7 SRR IR R LR 3 12 B X
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~ 0. 7102, &5, (¢t=206Ma) 33 42. 2, 63. 2 ~ 144. 63,
"Nd /" Nd HAE 43 BI7E0. 511963, 0. 512233, eng (2)
A AAE(—11. 42, —6. 99) . FE*°Pb/** Pb-exs B f# |
(B8, BEA AT EM I B & 4 H b8 3w o fifiE , 2R
AOWEE RS E R T SRR B KM RAIR
B HBRXMEENBEREREFRENARINES
AR ERRER, KA EREWHFRNE
H AR » — A B A O N 45 A (R ]
%,1990; W A4 ,1998), B /R A N KA MAE A
32 Koty R FUE IR Y M AT BB B/ ena (O R FE
A RETE & 1 RB T TR X 5 AR . TR 5T IX A [
W EA S k1l Sr o Nd FALR A Kk EREF KM
$:1E , F e, (1=130 Ma) #19. 0~ 48. 8,en (1 =130
Ma)FE—4. 9~—17. 8(FK6), IR EiL EM I 54 5 5 3

8 5 TTRRIE JR B 4 %6, 2001) SE AR FHE A IN K &
WA TR IR o B i RO 5 0 R B 5 36 M 08 4 S
TomTE2057~2232 Ma, BE /R A KRB FROHERH
BRGAOBEME, ZEHBEREGENE LRSS
W& LT B U5 A S 4R IR AT BB 45 00 o 4R B S A4 e
YEHA % (R#THE%,2001),

BWORKAEMEAEEKEEMUMEE. ME
LR VARV R LR AR T T AR
BERFEATYAMAEERIRRT M EARNEK
AT Rb-Sr FERWAE, 7 MRS BRAMEA
AR — B ZHENTHZIL, REMERE B X%
BT ER H UL HE A AR bR IR B T B K Bt i), B4R
T ®m Yy — 4k /E B (Hildreth et al. , 1988;
Voshage, et al. , 1988),

x6 EPEFETHEAAKERERSE S N BURAR

Table 6 The strontium and neodymium isotope composition of the augite diorite and xenoliths in Chaihulanzi gold deposit

(=23 A (le(l))‘a) (Xf(r)*ﬁ) 87Rb/85Sr 87Sr/86Sr 2a Is: s, (2)
Chl-5 | Z#EMREIEEE 15. 40 531. 43 0.084 0. 708946 0. 000019 0.7087 63.2
Chl-7 | MAERRRI K 198.5 365. 31 1.565 0. 714809 0. 000015 0.7102 146. 33
Chl-6 | Kk fNAaE 14. 80 559. 08 0. 065 0. 709120 0. 000018 0. 7089 66. 46
Ch-4 | BANKSE 33.320 | 1030.00 0. 09344 0. 707492 0. 000018 0. 7072 42. 46
Hn-12 | WEobi0 ¥ pRbLE 1k 12. 82 775. 70 0. 04774 0. 709906 0. 000016 0. 70982 106. 4
KU | ERBETRE FLE (e 2~108) P AR It PARSEA IEREVER
147 143 143 A
it (xslr(;l—fS) <><Tg‘6> % %ﬂ Wg‘j(“ ena(®) ﬁi’lﬁ (71\1/% 2o ff/lﬁf)
Chl-5 2.31 8. 63 0.1621 0.512233 0. 512015 —6.99 1778 2232 0. 000008 206
Chl-7 3.18 12.02 0.1598 0.512131 0.5119156 —8.92 2087 2398 0. 000009 206
Chl-6 6.79 29. 31 0.1401 0. 511900 0.511711 —12.91 1981 2250 0. 000008 206
Ch-4 4.35 19. 22 0.1370 0.511963 0.5117783 | —11.63 1719 2057 0. 000009 206
Hn-12 7.04 33. 40 0.1275 0.511586 0.511411 —18.78 2392 2519 0. 000009 230
. ~ | o ~ . ~ | —4.9~ 09~ ~
KU | 3.63~11.8 | 17.0~67.5 00.1(1)(2)2130 00?2123?5 00.5;;;?7 —4179. 8 717908 13??1 135

IR B3 . o P R 2 [ SR 5 b RR A BB 5 BT, MR SR AT 50~ 100 mg 25 JB B, B0 A Rb-34Sr, 14 Sm-15Nd # 8 71, A HF +HCIO, £
Teflon FH A2 HEBBME— 2R H AG50 X 8 (HT) B F A #u bk M PSOTZEHUR S 43 B i 4% 1) Rb, Sr, Sm, Nd,Rb, Sr, Sm, Nd [{
R EMRAE VG354 Ik E TG 14T .Sr [6 67 5 4248 5% JH86Sr/88Sr=10. 11944 IE . Nd [F 61 F 4318 5K I 1Nd /144 Nd = 0. 72198 IE . ena
(o) Fl e (D3R IB =206 Ma & IE . Be AR 0k LA B8 s) B B £%, 2001 B A N K55 ARES2%,2000; Hn-125] B 85 & % ,2000.
Chl-5, Chl-63t#: Bk 25 A 1R B SEWTR TR A N KA, R B0 N N K5 B A04E I8 s Hn-122R B W U0 IR 8 400 47 i 4008 O BRORE 45 B 44 ¢
FHER K-Ar 18 ; 185 BUR 1 #0857 Se /558t f =0. 7045, BB B A 27— % FE B ME °Nd/1*Nd = 0. 512638, *’Sm/'**Nd=0. 1967, B{

TR ML I3ND /1 Nd=0. 51315, “"Sm/**Nd=0. 2136,

5 JBORLE AT B A A

K it — A AR AT R R E &4 AT
Xt AR N R AL A HEAT T B TR
ST (R ILED R 2 BT 455 938 B X R
FR IR AT A T, O T W R A R W P A AR A &

TR W — B N7 R SO AT IR T E S
RILES,

MESH LLE o, I Z 8 A B E i+ (Wells,
1977; Warner, et al. , 1995) i+ % &t ¥ B i & £ 44
T BB 1 SF- 5 98 YE B 7E1019~1320 C , ¥ 37 15 3|
1160CAEA, FHRER S, HIREZEABEEK,



870 wO| ¥ & 2006 4F
21.4~40 km), {H Z H#0. 63
ok @ LEKRNE ~0.79 GPa(21. 4~27. 0 km ¥
i ‘ ol BE), A 24 F T 5% b -0 L3
sk frE, Sakhk L GREE
£ i B (<< 30 km) & — B
3 o BERABESS (Ualliday, et al., 1993). 3%
T o muBLH 5L A L A 8 B 2 A W
| smEakE o ESHR EHEHKSHTE
B o TEREF 5% A VAR IR A 1R A6 3 45
C . i B 0 R U 7 B 42

19 20

**pPb/ ™Pb

H 7 SSEFETERNKERGEEA P/ Pb-Pb/*Pb E#
Fig. 7 The *"Pb/?Pb-**Pb/?*Pb diagram of the augite

diorite and xenoliths in Chaihulanzi gold deposit

ZRESER. BT REXAHE. FESAMNE
S5 3 IX A T Hb 0 A 44 B P-4 VR B TS BB AE UL (Smiith,
1996; Voshage, 1988; Rudnick, 1995 K 3CH#t) . H
TFHRAEEGETRLAAROTHRE B
X E T R iR R AL I X B RATR AR A-
RN E S (McMarthy, et al. , 1998) f 4N
A JE F11t (Schmidt, 1992) B3 B E 1E NS %, kL
B S E A EAE0. 63~1. 18GPa (M 4 F

4
DM MORB 412
)
()
L) -
0.5130 |- ) HIMU 8
2 PREMA vz |, =
] BSE =
7 Z
2 05126 %) 0
i 1 ],
EMI -
EMII a2
05122 F 1-8
. A3 ],
A ® 4
0.sus | . q1-16
s L y_] . i f i
1s 16 17 18 19 20 21 22
% b/ ™Ph

K8 LT EANKERGEEGPL/
21Ph_ena B R UIC 42 Zindler et al. ,1986)
Fig. 8 The **Pb/*Pb -ens diagram of the augite diorite
and xenoliths in Chaihulanzi gold deposit
(after Zindler et al. , 1986)
1—BARKE 2— AN RS AR 3— SRR E |l
4— ZRERRBLA A
1--Augite diorite; 2—amphibolite xenoliths; 3—-clinopyroxene

granulite xenoliths; 4—two-pyroxene granulite xenoliths

21 22

CERTREBREHREARX
(Rudnick, 1990; 1992) %R E
ZAFE B 5 BB FE B TR AR
W& (¢>650C,P>0. 42 GPa),
W ZEEABEEH T AL
B, N R B R RE S

{78

WHE A K &-fA N AR E T (Holland and

Blundy, 1994) 1% 0 £ [N B & A 45,14 42 i B B °F- 45

TR EEFE667~889°C, FH{E H768°C BN fhiHHTE

0.23~0. 68 GPa, M1 24 F7. 8~23. 2 km HFE, — ik

££0. 42 GPa B} L (BP15 km P4 b)) UL BIA AT AR

ARG T RRRLE M- INE R, RBEHYTT

H5E EER-hi R I EALE .

EWRAEAERFTESEANAT Y, 2B

FORBEE AR EFHRALS R P KA IR RIERE

JLH AR HE chl-540k —MEMRALEBIERANEGT Y

AT B W RS R 7 B HED A 3 R 771°C

0. 63 GPa(21.4 km BWE), 5 ANFE S G EEH

BEEE B RAEEREEBERRERERER

A TE TN 5T B AR- b R

5 H EH XM TR A& K

(Kay, 1981; Rudnick, et al. , 1995) , & X ki A

1R B AR DL 25 Ak 2 B 43 0 5 A ) 1 AR A L {HL DU

BEEANAMEEEKT Y ARIE.

6 A& AR BT X E R X

HEAERAL A O ARNIE R EFKERE, UKE
Hb AR, 7 T IR B (R E A 21, 4~27km) B ¥
PLREII000C UL EX—RBAGH B . TERF
HE AR ERETE NN EEEEARS SR
P, T A XS P RRORL S R R T B M AR
R, AARESEMN SHEABRXEAK.H
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Table 7 The analysis(% ) of the single minerals of the xenoliths and hest augite diorite in Chaihulanzi gold deposit

RT RHETFEVEREURFIERETUIZENERIREFWTER D)

S ES ERAR T4 Si0; | Al,Os | MgO | NaO | KO | CaO | TiO; |Cr0s| MnO | FeO | Total
Chl-4-1-opx | ZHERRBLE #HER 53.63| 0.92 | 23.60] 0.02 | 0.00 | 1.28 | 0.26 | 0.03 | 0.41 [20.29{ 100. 43
Chl-4-1-cpx AR 50.50 { 3.89 | 14.09| 0.69 | 0.10 | 20.20|0.87 | 0.00| 0.17 { 8.56 | 99.06
Chl-4-1-hb ARA 43.43 [ 11.17 | 13.70| 2.02 | 0.95 | 11.54 | 3.61 | 0.03 | 0.14 [11.49] 98.07
Chl-4-2-opx HAMEA 53.60 | 0.90 | 25.34| 0.02 | 0.00 | 0.52 [0.03|0.00|0.32[18.78| 99.49
Chl-4-2-pl HEa 53.14 | 29.53 | 0.02 | 4.34 | 0.08 | 11.73]0.02|0.00|0.01 |0.23| 99.10
Chl-4-2-cpx BAER 55.15| 2.57 | 18.14 | 0.32 | 0.08 | 11.69 | 0.22 | 0.01 | 0.18 [10.92| 99.26
Chl-4-3-opx BHEAR 53.28 | 1.10 | 24.62 | 0.02 | 0.00 | 1.30 | 0.22|0.01|0.33 [18.18| 99.06
Chl-4-3-cpx BREA 52.11 | 2.21 |14.98| 0.24 | 0.00 |22.08|0.32[0.02|0.15|7.37 | 99.48
Chl-4-3-hb ANA 46.44 | 18.02 1 10.01 | 1.74 | 0.28 | 13.82|0.36 | 0.04 | 0.10| 7.56 | 98.37
Chl-5-1-opx | Z HERRRL & By KA 53.05| 0.76 | 23.67 | 0.03 | 0.00 | 1.08 | 0.15| 0.06 | 0.37 }20.54} 99.72
Chl-5-1-bi Bt 39.82 | 15.84 | 17.74 | 0.49 | 8.53 | 0.00 | 1.53|0.26 | 0.06 [12.18| 96.47
Chl-5-1-pl A 47.40(33.22 ] 0.01 | 2.06 | 0.02 {16.79|0.00|0.00|0.02|0.28 | 99.81
Chl-5-1-cpx AR 51.39 | 5.99 |[17.56| 0.63 | 0.28 | 11.93|0.35|0.17 | 0.14 |10.74| 99.18
Chl-5-1-hb fAINA 45.58 | 11.09 | 14.33 | 1.23 | 0.67 | 11.94 | 1.07 | 0.28 | 0.07 {11. 96| 98.23
Chl-5-2-opx B A 53.331 0.92 |23.511 0.02 | 0.00 | 1.33 | 0.16 | 0.04 | 0.51 |19. 65| 99.48
Chl-5-2-cpx BaEa 51.78 | 2.14 |14.33 | 0.22 | 0.00 [21.77|0.33{0.28|0.24|7.96] 99.05
Chl-7-1-cpx | 283 FfRiE BREND 50.19 | 8.10 |17.00| 1.04 | 0.52 [12.04|1.21]0.96|0.14 | 8.09 | 99.29
Chl-7-1-0px BTG 54,111 1.05 [ 26.05| 0.03 | 0.01 | 1.59 | 0.17 | 0.23 | 0.40 |15.63| 99.27
Chl-7-2-cpx B 51.19 | 6.72 [ 19.39| 0.68 | 0.33 [10.10|0.79|0.51|0.16 | 9.35| 99.21
Chl-7-2-opx Sy A 54.06 | 0.78 | 27.18| 0.00 | 0.00 | 0.54 {0.11 | 0.16 | 0.44 }15.81| 99.07
Chl-1-2-hb | AEMKANE (ARG 46.05| 8.74 | 12.26| 1.03 | 0.86 | 11.46 | 1.95 | 0.02 | 0.18 |15.60| 98.14
Chl-1-2-pl KR 55.53 | 28.58 | 0.00 | 5.65 | 0.10 | 9.56 | 0.02|0.00|0.00}0.14 | 99.56
Chl-1-2-cpx AR 52.74 | 0.16 |12.65| 0.11 | 0.00 | 23.04 | 0.03 | 0.05 | 0.35 |10.27] 99.40
Ch-2-1-ple |flEMINE L 46.93 | 34.50| 0.01 | 1.66 | 0.03 | 16.74 | 0.01}0.00|0.02|0.18 | 100.08
Ch-2-2-hbm AINGBBHE | 49.23 | 6.32 | 12.00 | 0.59 | 0.42 [12.27 {0.44 | 0.00 | 0.21 |16.69| 98.16
Ch-2-2-hbe fMAING BB P | 42.28 | 11.35 | 11.42 | 1.39 | 0.97 | 11.59 | 3.48 | 0.00 | 0.18 |15.20| 97.85
Chl-3-1-pl R ANA #ska 53.93 | 29.25| 0.01 | 4.71 | 0.15 | 11.22 | 0.04 | 0.00 | 0.00 { 0.34 | 99.64
Chl-3-3-pl #ka 54.52 | 28.09 | 0.02 | 5.01 | 0.25 | 10.93|0.05|0.02|0.02|0.26{ 99.17
Chl-2-hb B M INE AINA 43.49 | 11.58|13.15| 1.59 | 1.02 | 11.66 | 1.42 | 0.06 | 0.20 |13.60] 97.77
Ch-4-hbm ¥R N & NG SR | 48.51 | 6.58 | 12.78 | 0.83 | 0.60 | 11.53 | 0.88 | 0.01 { 0.31 [16.05| 98.08
Ch-4-hbe £ N 7 Wk 38 | 50.55 | 2.87 {13.01| 0.38 | 0.10 |21.35|0.39 | 0.26 | 0.28|9.43 | 98.61
Ch-4-pl BKA 53.26 | 29.68 | 0.00 | 4.33 | 0.20 |11.73]0.03|0.00|0.01|0.25| 99.51
Ch-5-1-cpx |HEANKE BEEn 52.59 | 1.62 | 14.30| 0.31 | 0.01 |21.90|0.21 |0.18|0.26 | 8.02 | 99.40
Ch-5-2-bi mAa 38.29 | 15.16|13.14 | 0.12 | 7.62 | 0.56 | 2.09 | 0.05| 0.07 [19.66| 96.76
Ch-5-2-cpx BRI 52.59 | 1.14 | 14.76| 0.18 | 0.01 | 16.50 | 0.15 | 0.04 | 0.37 |13.28| 99.02
Ch-5-2-hb ARG 47.56 | 7.38 | 12.53| 1.06 | 0.68 | 11.37 | 1.00 ! 0.04 | 0.29 |16.37| 98.27
Ch-5-2-pl #EA 47.09 | 31.85] 0.02 | 1.98 | 1.08 | 16.78 | 0.00 | 0.01 | 0.00 | 0.25 | 99.07

WK A E R R R R, AR WA 25X,

W ERATTREM R PRI Ak AR EE S RN
RRAEM .

3 % 43 4F ] (Underplating) S 15 18 I8 19 % 5K
TR 5 VR 0 B T RS B A — i O AR BAR
(Fyfe et al. , 1973)  RATHEM L FHELGRKE
R doeh o pRoRL A AR E R B R A RIS RRRE
FH 7= 4, A3 1 AR B30T 3 58 R AR BB & M
AR R B R0 A AL R B R B R .
Rudinck (1990, 1992) %t 3k ¥ BRbr A 42 7K B BT A
H RO A A R E B A N R T 5SS A 2R
A BT R YR R SR VR TR R AE AR TR B

WA B R S R LS R A RS TR B SR
—MRBAEABRKSFEEARAREE AEH
RETIHETEAREEREEBEEEAE
T B ITE RN R AR TR B — B
A, BR T H RN REIE A R EAATY .

AR R AR & R E R RA SO B R
P X 4B 5T IR BT AE A e b AR SR AL St X B A AR
R My 332 3h B 3 1 2 R AR TEAS IR IAR, B B
3% & A B A AR 99 O B P9 AR o B R o L R
(CEBEE,1983; RBI,1996) JHUBEHHFEHMRE
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Table 8 The calculated temperature and pressure of

the xenoliths in Chaihulanzi gold deposit

i HBE iﬁg iﬁ(lzﬁ) (%f?;) (%gj)

chl-4 | #ERRAL A 1065 0. 65

chl-4 | ZHERRKLE 1234 1.18

chl-4 | “HERRALA 1019

chl-5 | 0k — ¥ BRbi A 1273 0.75

chi-5 | 404 ~HERRALE 1004

chl-5 | HiK —#E BRBL A 771 0.63

chl-7 | BAE AL A 1248

chl-7 | HHERRRLE 1320

Ch-5 | BARKAEBMMEE | 1119 0.79

chl-1 | AR AN Ak 748 0. 44

Ch-z | B ANECEK 667 0.23

Ch-2 | R ANSEE 889 0. 68
RT3 €D) (2 (3) (4)

(1) AR, Wells, 1977; 2) &tk A-AIRARE,
Holland et al. , 1994; (3) N A I Jiit,Schmidt, 1992; (4) #
KA-BAER-A¥EE it , McMarthy et al. , 1998,

TR B R E A D0 (1986) (Bt KT
Z5(1991) BB 522 %5 (1994, 2000) AR 2 746 57 b [X 28 bk
S AT R A B SRR A M R L ok LA A AL
b G 0 1t o U 3 55 2 b X R op A A B 3
FETESAL T HuM8 b 51 & A A A B R RS,
HNRRIEANRERIET RIFHMETREME.

FREHEFE&T XEH Y44 km A L AL
HHET XKESAXK S REEKER FET R E
HEXR . EREAFRBE. REEE R BHLY
% 5 N2 5 M T R A R I T S M S B, B0
BEM K-Ar F R HEE224 ~ 237 Ma (R E L%,
20000, RA KRB T & A BB, P REEAIEHEL
FREPERNGIEOELETFHBRREX —F HIE
#E (Halls, 1982),

A, BR B & % (20000 FELL VA &0 A B 3 4
80 km RYR B X N K AP EH K ER P4
AR 8 25 470 155 R B B RO B, B 1 R
R EAENT YEFTESAR Y, B 5EKHE
NRFERETAE220~223 Ma, RN N EH S
KRR RA . S5 TEANK S RO
WM SRR R R R AR — %
f ) 5 KRR AE A AR 2 IS 8, A X ML,

Bep A AU 4 R A b b % A 7Y B 300 oy T D
g 3 3 16 J8E 1Ly 0 3 R V- 8 3 Ak B B B O L
L 38 2 B ] A B b, X A% 20 K - 9 7 4 o S i R 2k
KRB E A BB RRN S, U EiE R REA

B E R AR B 2T T
7 XERTERRSIIFEX

WEAE X 0 4 B PR 1 49 B3 20 1 0 A4 8 2B AR R AE
MEM R FMEFREZAFRR X £ B HEHRE
BRI i E BHESERER
SRR . CEAMY AEFRAME R KT H
TRAETARPE COBERKRET (XS,
1996) AR AME & F R IO B (12551999 .
IX ORI U5 B <6 9 BT 4 SR B IR AR B S R UK
F B (Sillitoe, 1974 ;; Fyfe, 1997) , 45 & SR F 4
VRS EERREBRE REAELNK SN
FEUNERAZENTIEREY R LA ZBELE
B BEENEMAEAERERRBREA.E40E
BB AT S LR, HE TR R 1E X & R B P i
B RhEAN, fABMRIBMETREERLNIE
REMRBREAES . BEERXR LA ZTHRE
W, ERIEBEA RN, RAERLIBY . 4
5 0 3% — 1L 4E A 4E A (Hildreth et al. , 1988), 3
BB 4 ME & A5 (MASH 3 # , melting-assimilation-
storage-homogenization) , [&] i , B2 5 #H 3k By K
=6 QY A AR Y el Ry A T
e KM BB A RE A B CRRER 2 B FD » B R 3
BRb s JRBERERL SRS ,CO B kT
M, K& CO, B B CO; it (Wells, 1979;
Newton, 1986), I ti & 3 1 8 K E K, R CO,
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The Mafic Granulite Xenoliths and Its Implications to Mineralization
in Chaihulanzi Gold Deposit, Inner Mongolian, China

SHE Hongquan”, WANG Yiwen?, LI Qinghuan®, ZHANG Dequan”, FENG Chengyou", LI Daxin"
1) Institute of Mineral Resources, Chinese Academy of Geoscience, Beijing, 100037
2) 723 Geology Team, Geological Exploration Bureau of Guangdong Province, Meizhou, Guangdong, 514089

Abstract

Chaihulanzi gold deposit is an alteration-type mesothermal gold deposit, situated in the northern margin of
North China Plate. Its metallogenesis is related to the early Mesozoic augite diorite, in which anumerous
xenoliths were occurred, at the northern part of the ore deposit. The xenoliths at the Chaihalanzi gold deposit
maybe grouped as mafic and amphibolite xenoliths. The mafic xenoliths usually have fine blastic texture and
cribriform blastic texture, mainly consist of clinopyroxene, hypersthene and mafic plagioclase, and various
amount of amphibolite and phlogopite which was formed in late retrograde metamorphism. Amphibolite
xenoliths has granoblastic texture and replacement texture, mainly consists of amphibolite, plagioclase and less
amount of pyroxene and quartz. Geochemistry, P-T conditions and isotopes of the mafic xenoliths indicates that
it has experienced granulite metamorphism, was from continental lower crust and resulted from the magmatic
underplating during early Mesozoic. The amphibolite xenoliths were from the upper part of lower crust and the
lower part of middle crust, bring up to the shallow area of crust . The occurrence of mafic granulite xenoliths
and regional geotectonic data indicate that the lithosphere of studied area was in extensional state, which has
provided favorable tectonic background for basalt underplating. The similarity in geochemistry and isotopic
composition between host rock and mafic granulite xenoliths indicate that they were the product evolved from
the same magma sources. The cumulates deposited from early underplated basalt magma were heated by later
arrived basalt magma, experienced granulite facies metamorphism, then entrained and were transported into
shallow crust as mafic granulite xenoliths by the evolved diorite magma resulted from underplated basaltic
magma. The closely relationship between mafic granulite xenoliths, host augite diorite and gold deposit suggests
that the underplating during early Mesoic had been played an important role to the ore source, the formation
and migration of ore-forming fluids and the precipitation and enrichment of in Chaihulanzi gold deposit, H,O
and CO, constitutes is key factors to control the formation and evolution of ore-forming fluids. The occurrence
of the mafic xenoliths vigorously supports the point of view that the metallogenetic material of Chaihulanzi gold

deposit was from the deep area.

Key words: mafic granulite xenoliths; gold deposit; Chaihulanzi; geochemistry; underplating
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