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Abstract  The Xiaodonggou porphyry molybdenum deposit located in the Xarmoron molybdenum metallogenic belt is chose as the
research area. The Xiaodonggou pluten is rich in silicon, potass, zirconium, and low in REE. It has no or small negative Eu anomaly
and shows an isotopic composition high in £y,(¢) and low in Sr,, indicating its magma origining from the melting of juvenile thicken
lower crust. In the meanwhile, it contained the features of high temperature, quick melting, quick segregation. The SHRIMP zircon U-
Pb dating gives a result of 142 + 2Ma, corresponding to the big tectonic transition period of 140Ma, when the major stress field
changing from NS to WE. At that time, the Da-Hinggan Mountains area was under an extensive tectonic background, underplating
proceeded and mantle materials could add into the magmas forming in the lower crust The common lead analysis of the pluton
orthoclases and molybdenites shows that the former transfer from orogen to mantle and the latter come from mantle, demonstrating that
the rock and ore-forming materials of the deposit have different sources, magma from the lower crust mixing with mantle fluid. From the
above analysis, with the physical experiment results of the water-magma reaction, we propose the following model for the Xiaodonggou
porphyry molybdenum deposit. In the Early Cretaceous period, the Da-Hinggan Mountains area was under an extensive tectonic
background, the adding of mantle fluid containing ore materials into heated lower crust made it melt to produce magmas. Following
more mantle fluid got into the magma room and urged the magma to escape from the source quickly. The fluid and magma uplifted
together, when they arrived at shallow depth, the fluid-magma became unstable and the latter was broken into many small agglomerates
with fluid connecting them in the interspaces. Because of the H* , K* and various elements existing in the fluid, it would reacted with
the magma and the rock through alteration and ore minerals crystallized out, forming the Xiaodonggou porphyry deposit with
disseminated mineralization phenomenon.

Key words Juvenile thicken lower crust; Mantle fluid; SHRIMP zircon U-Pb dating; Physical experiments of water-

magma reaction
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Fig.1 Schematic geological map of the Xarmoron molybdenum polymetal metallogenic belt ( modified from BGMRN, 1991; Li et
al. 2005) .

Major Mo deposits; 1-Xiaodonggou ( See the Fig. 2, Simplified geological map of Xiaodonggou porphyry Mo deposit) ; 2-Nianzigou;
4-Chehugou; 3 6-Kulitu; 7-Gangzi; 8-Liutiaogou; 9-Yangchang; 10-Haolibao; 11-Aolunhua; 12-Banlashan; 13-Xinfang;
14-Heshengyuan; 15-Dajuzi forestry centre; 16-Talagou; 17-Nailingou; 18-Longtoushan; Major Pb-Zn polymetal deposits: 19-Xisoyingzi; 20-Dajing;
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Fig. 2 Simplified geological map of Xiaodonggou porphyry

Mo deposit, Hexigten Banner, Inner Mongolia

1-Quaternary ; 2-Upper Permian Ranfangdi Group; 3-center face of the
Xiaodonggou pluton ; 4-margin face of the Xiaodonggou pluton; 5-biotite
granitoid hybrid ; 6-Mo ore body; 7-Pb, Zn Ore body; 8-biotite hornfels
zone; 9-geological section
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Fig.3  Geological section of the Xiaodonggou molybdenum
deposit (after Lv and Zhao, 2004)

1-andesite; 2-felsic tufflava; 3-fault zone; 4-Xiaodonggou pluton; S-Mo
ore bodies; 6-faults
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Fig.4 Rounded quartz porphyritic crystal in the fresh granite (a) and Q-Ab-Or diagram under various pressure (b, after Blundy

and Cashman, 2001)

In Fig 4b: Q-quartz; Ab-albite; Or-orthoclase; Q-quartz fistt cr
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porphyritic granite ( center face); 3-potassic and sericitic altered
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Table 1 Chemical analytical data ( x 10™®) and characteristic ratios of trace and rare earth elements of various kinds of rocks in
Xiaodonggou porphyry molybdenum deposit
e XDG-121 XDG-25 XDG-6 XDG-21 XDG-10 XDG-1 XDG4
1 2 3 5 6 7 8
Rb 240 326 290 234 244 235 2000
Ba 524 300 519 486 480 431 830
Sr 95 47.3 64 17.7 76.8 75.2 80 300
Nb 11.1 17.9 13 14.2 14.1 12.1 20
Ta 1.13 1.97 1.28 1.19 1.3 1.18 3.5
Th 17.9 25 24 17.9 20.9 18.9 18
U 6.55 8.62 5.4 14.47 13.1 5.93 5.53 3.5
Zr 122.1 102.8 114.1 88.2 119.2
Nb/Ta 9.82 9.09 10.15 11.93 10.85 10.25 5.7
U/Th 0.37 0.34 0.23 1.09 0.73 0.28 0.29 0.19
La 9.42 35.1 22.51 73.29 36.35 13.0 14.3 31.629
Ce 14.01 48.48 34.33 101.07 59.56 4.1 25.5 61.92
Pr 1.54 4.93 3.96 5.84 2.6 2.7 7.60
Nd 5.36 14.27 12.85 20.91 15.88 9.00 8.65 25.71
Sm 1.23 2.1 2.08 2.63 2.04 1.37 1.22 5.03
Eu 0.36 0.35 0.4 0.37 0.37 0.46 0.37 1.19
Gd 1.33 1.79 1.85 2.29 1.56 1.4 1.26 3.88
Tb 0.25 0.27 0.31 0.28 0.22 0.22 0.2 0.63
Dy 1.62 1.54 1.91 1.26 1.33 1.13 2.78
Ho 0.38 0.33 0.41 0.29 0.28 0.28 0.24 0.65
Er 1.15 1.06 1.27 0.96 0.94 1.01 0.87 1.50
Tm 0.19 0.19 0.23 0.17 0.18 0.16 0.14 0.27
() 1.36 1.41 1.7 1.22 1.31 1.29 1.10 1.36
Lu 0.23 0.24 0.28 0.22 0.23 0.22 0.18 0.23
Y 11.2 12.55 11.35 12.5 11.32 10.4 8.73 14.89
Y REE 49.61 124.58 95.44 225.83 137.33 56.44 57.86 144,37
(La/Yb) 4.67 16.82 8.92 40.4 18.7 6.64 8.56 15.32
SEu 0.86 0.53 0.62 0.46 0.61 1.02 0.91 0.80
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Fig.6 Cathodoluminescene images of zirons in granite of the
Xiaodonggou pluton
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138.1 +2. SMa( & %,2008) , HIL T L R ERAT K,
BRFERERE, B RN EE YA EL RS, REL
PP RRYE AR R L B E BT
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FURFIE, RIE —F AR M R B H BB ERTANDER
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%2 N EKEE SHRIMP U-Pb it &R
Table 2 SHRIMP zircon U-Pb dating result of Xiaodonggou granite pluton

8 P (%) U Th - el Wph/ U TPpt /XPb* WPb*/BU Mpbt /PRy
(x107%)  (x10°%) (x107%) SE 44 (Ma) +% £% +%
1.1 1.02 233 260 1.15 4.35 137.1+3.0 0.0561 7.1 0.166+7.4 0.02150 £2.2
2.1 0.38 555 500 0.93 10.6 141.1£3.1 0.0531£3.5 0.1622 +4.1 0.02214+2.2
3.1 0.49 745 709 0.98 13.9 138.2+2.8 0.0490 3.1 0.1465£3.8 0.02167 £2.1
4.1 0.53 342 287 0.87 1.2 155.5£3.3 0.0517 3.9 0.1739 £4.4 0.0244212.2
5.1 1.32 304 256 0.87 6.24 150.3+3.4 0.04639.3 0.151£9.6 0.02358 +2.3
6.1 1.57 306 264 0.89 5.83 139.0£3.5 0.0493+9.3 0.148£9.7 0.02180 2.6
8.1 2.46 292 275 0.97 5.62 139.3£5.7  0.037£29  0.111:29 0.02185x4.1
9.1 0.48 187 199 1.10 3.56 140.4 +3.1 0.0621 4.1 0.1884 £4.7 0.02202 £2.2
10.1 0.23 79 766 1.00 15.6 145.9+2.9 0.05046 1.9 0.1592 +2.8 0.02289 +2.0
1.1 0.89 324 306 0.98 6.30 143.0£3.0 0.0507 8.1 0.157 +8.4 0.02243 +2.2
12.1 1.18 455 355 0.81 8.97 144.5+3.0 0.0488+6.8 0.15317.1 0.02267 2.1
14.1 1.00 450 373 0.86 8.84 144.4£3.0 0.0479+6.4 0.150+6.8 0.02265 £2.1
15.1 0.65 516 506 1.01 9.86 141.1£2.9 0.0515£5.4 0.1569 +5.7 0.02212£2.1

H AN AMMTREN 1o, FHEREREN0.4% . Pb, # Pb* A HIRR L EH AR RESE

%3 MNRHETEY R BKERBSRECRAR
Table 3 Lead isotopic compositions of ore, orthoclase and wall rock in the Xiaodonggou porphyry molybdenum deposit

RS Wi n 5 Wph/2py  ph/ph MPh/™MPb  ERAEH#(Ma) u © WU
XDGH-24 g2l 17.91699 15.49131 37.97793 393 9.31 36.32 3.78
XDGH-32 &5 17.93422 15.49051 37.96559 380 9.30 36.16 3.76
XDGH-19 ¥EHE 17.977 15.49081 37.98787 349 9.30 36.02 3.75
XDGH-27 EEY 17.87993 15. 47086 37.89313 395 9.27 35.98 3.76

o6 ey 17.94885 15.56571 38.20966 459 9.45 37.85 3.88
qf-11 EJIES 18.00816 15.57644 38.25302 429 9.46 37.79 3.87
qf-12 eI 17.99052 15.55739 38.18989 419 9.43 37.44 3.84
XDG-121 wkA 18.09762 15.61144 38.42574 406 9.52 38.34 3.90
XDG-122 wkn 18.0864 15.53453 38.20504 322 9.37 36.73 3.79
XDG-123 3.9 17.99042 15. 49603 38.05972 345 9.31 36.30 3.1
XDG-124 WKA 17.9788 15.49242 38.01567 349 9.30 36.14 3.76
XDG-125 #KA 17.95737 15.49202 37.98536 364 9.30 36.13 3.76
XDG-126 HEA 17.94234 15.4845 37.95605 366 9.29 36.02 3.75

w1 =22U/™Pb,w=""Th/*Pb, il if Geokit &KiFitH KB

BHRE R, A REBMAABRK, BERIEKERRETER
HIBAR X E(CL) AR B R HERARMRRANE OB (E

7 WRRER 6,4.1 5 E) , SHRIMP MI4E 25 5 B 77 % 155. 5Ma, B T2 1k

7.1 MEREENTENE RTE LA (142 £2Ma) JB THIE &, B8 BU/D R W AHK 1Y
711 RA&HRER REBERBREREBN, KRBRIRBEERGERR

MREERERERENR 2 TEBAERERXER  FRERYE, R—-ABREEROER,
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Fig.8  Pb/™ Pb-"® Pb/™ Pb diagram of ores, orthoclase and wall rock in the Xiaodonggou Mo deposit and

diagram of special parameters

1-molybdenite ; 2-pyrite; 3-andesite; 4-K feldspar from the Xiaodonggou pluton

b ,-;;;g, S RERK
7
THM%&]I[HH"IHIHI,H T T e e} |
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AT e FRE |
BEEHS “ewns
EH9 MREAFEREFERrER

Fig. 9 Model for the generation of Xiaodonggou porphyry
molybdenum deposit

7.1.2 BRTFRBATRE

EANEFE, NRAERERER &P HANEREG
EREHERRER Y REER K R LETE, DR
HEBHEE, ERER A LA LH AR EHRE, TR
FERY IR R B T 7 (B =40km) #95%
HT . BRAEBRFEERS KRR, KN X RE TR
FEBKIERE, B RAEEILELB YR KERFNRERN

KREE RAY S G TH (Rapp and Watson, 1995) , A
RERERENPREXREREE - MINERENEE,
RE PR R AR WA IR, /N R AR 69 8 K T BB =
A TF—ANEREE AR, AR % (1999) R i LUK RE
FdEBgebiTEREERENEN EERE, XEFE
B REFE AT A A R AR LA SO AR AE R B R
7.1.3 AmBAKGRA

HRHEAFERKRE B, DARBEERE By (1)
1% Sr, BYIR) L B 4LURAFIE , B &% (2008) KRB /MR WBER7E
5655 St/* Sr(£) 4 0. 7050 ~ 0. 7055 (¢ = 138. 1Ma, ¥ 48
FHRFAMNEEELER) e () EH-24~ -2.8, BR
eng () EMSG L BERAMRERDEE Fey () & S, #9%
o BRTFES(2002) 45 i R AR T Mg Y R R AR
REBRARTBEAFBEREERNFTER B () 1K Sy
ABREWETERHA,

ZEBAPRNATEIFE-MABRERLEFHRT R
GRER— TR RS, AP R R X 3 A M BRIk
A EAEERW, 8 T AR 7 BT s BN R
WA B ey () 1K S, MIRAL KA SR, MR, IR kK
AEAbHTT, 0 E 3055, AVNR WA R I B R A R4
TERRF
7.1.4 ERUAEREEBER

IR EENBTIRIE X AR R A KN REE 5 &
(49.6x107° ~57.9x10°°) , A BB 5 E R N B X R EH &,
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LR AP T A %, LREE M 8&T W 1IE
A RenZAUTHRNEW.QRE, BRAHTHE
R OB RS, BERIAE B TR Q&K
R0 FESKERGT B A REEBWR (Montel, 1993),
INRHEREROTEREBHRREU L= ER &M, R
ARTHEGNMR, BREBKERITEN SRS, &
BEE—MERME F~0.08,% F & (REER) LB, I
MENF 0.26 ~0.4 2, BUERLRELAABRK
( Vigneresse et al. , 1996) . Hitt, ABTRIR B L&, IR HIK
WESRWEE KT LREE A X PRI BEFEARER
BRI 2 5 K LREE B)& Bl & AR, b
RS A X ENRTE, BREAEE BRI ERTRE
EORBRLR LR A ZORETIAHENT R, HE,
FHR JERDEARE T SBRMER, KNEWH X E
FAERREFHRBEANNEERT.RBERARY . LR
S THFEBEAE, AEREEA T HFEUNST R TR
R AR, R E R B R A, iR MBTE
STHERER E B A ENEENERBERER RER
B R ok o TR X A A

Wt A R AT LA RIS RN Y B i A R IR
FnEA T 530 Em, Bt B4 B R RES s RE sk
BRI, A, BRFENMAR BT Lo A
B, FERENIMAT LK T 7 A A W E R, &
Z A SRARE RN 3 F 5 5 45 Bl s LUK (ARG 18 82K, AT 1A
BIERE AR N ERHRERED &, X AFEHIER
18, BhH I X SR 40, 3 T 40 /1 B o 0 5 RO AR A0 g Stk
ZEREMERB N AMARKNBEREREH KENE
B BHREATARETHEDNERRE L7, HHR
HEMHEBBERNTN X NERELAFEENGER
HERD, B LRRE LT,

7.2 BEBRTHRNRRE

FERE-F 4Lt 5839 — 1k (MASH) 8 B ¥ P ok g %
REMY RMEHE,  BEUT KT WRORBEQTEERE
IR ABRHIREMARENEE PR, BHERE (K)
BHEEPET TENERBIREHEL, HRABHM
BENLBRRRWPEREESKET KA R, EXFHE
BEANRASE ST YESEAL TR KHRNIER
R, MBEFERETORARERARSER LT
PREAL BA B — i 87S 15 (Taylor, 1987) WK BLARFF;
HEBEPHHED THESKOBENREBHEAER K
FOXEHELRART AATZERERBOR T RERE,
ERD REE(2007a) £ H 80 F A K 01 IR AR
L]0

IR, BEERG KRS A RATTRERAFL,
Ko aS5EK AN AR RFRELR RS, & 30E T
YA ERNEANREMRAIFIELTX— K, MRAE
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EERAERY RARRGOSHRMLRAR, fERANEWL
- M I AR AE s 3 BN A R AE , L R
WFER AR ARKRX, THEmed m - RX O ED
RETRAE,

A YRR LUK B0 IR A K R E B A, MR K
PRORAARIR AR EARMXIESR, LN ERRa
& B ORI spike SR 4 (T %,2006) , Bt A"
YRAEARRABBE AR, RRAK + BERY Hilk
HAHUR—-HAERYTRENFTR ARERENEEER
HEP R R K REE R SR AR AR B SR, &
SURHE/NR Y FE 5 6 1 R LR 0 Y ) 40 K 4 LB AR
T AT A BR YA SR 08 B D AR R4 o

1.3 K-BRUZEREAHETR

AXRYNRUHERET KR TFRBERK + @R
KHAS BLER T EREFLEKERTLEE, —&
KWZE S THR AKX KGR KERRT T —RTEY
PRI (Zimanovski et al. , 1997 ; Trigila et al. , 2007) , 23R4
TRK-ERFNERRMOYELSBRRET RO,

Zimanowski et al. (1997) FBK MEEMAEZ RAZ G T #
ATRAZR(BMARRER) ERBERKMERFE
B BESHEEFEAL A NS AHEENREE—R
B EZELIBBSARBEREIEAE ., Trigla e ol (2007) 34T
THALWERMKS TN MHER, RERFHFEES
(LR &M% 200MPs, 1200C) , — 4 —RE—WERE
&, KM R 3 B R B AR (FE 1R T00MPe, 38 ) F 5K
RERIUMBER ; 55— RA — S5 AEEE, KN
RMRBHEBEABRE TRNNBERE, XMLR
WH, HAKRERR, REREARBHEHE, RAMER E
BERRUBEIRBNRELL, YERBETH 4%
AR REE—ERENNE, BT RERBEREYEER
FRERSEZOANS, REBIE, KMERERSHEK
W RIRENERIE,

B MR, AR — S R MR R R AR
+BERT REASHHAEERATR . ETHENERE
NS FATEA RS MRET S R RER LT i
EREMERE-HRERNRERGREIE LA, D B
F(2007a) R M BAH KT, BB Hilk b AEE
KFREMRERESEERAREARMNBRIPE, RS
3k, HAENREERRERAUNESE, Y& LADBERN
WER, - R Z ARNER BN, AR E o RRIF
R/ AR A, FEERE FrREat M BEME R R EM
RN, AR T YRR RO LR

1.4 HERTHRMHBREX
R (2003) | FEEITRIBRANEKEE, P
ERERY K KXIERT 1EAA 200 ~ 160Ma, 140Ma, 120Ma



¥RF . ART A ARSI RAREV BT KRE AT AR

EA=ZKER, MRWBLARET KA %6 SHRIMP
EEN 142 +2Ma FEAETHE & 09 S-SR E 0 R 0 E = B
AN 1381 £2. 8Ma, ATRIH Y 140Ma X — KR FH1, T
ZA AR 140Ma A RFAL 1 51 35 ) R 78 0L S 54
RE AT, BRBFE%(2005) 45 AN T B A Ei
FriskE A, 4 T BB A R IE, 16 R 3F 0 R E
(B)R LRt &, SR e RNER,FIRTH
FEOGRER, Rt FaEss 58X 80ERS
B, M/ARBEY K O A R4 FALR A ER i H R R
HEIF R T X,

7.5 INFARAENET RO TER

AGEAMPRABAREYT KO EHEE EHMBELE
HERERE BE BT ERE R RSB YR8 R R,
K-ERZNAYELBEFNIN, REABTEX W T
(E9):

ANBREEMRERAEHEREANNETRT,
EAA KRR AR FE L, 2 X7 R T KR
BB, /IR I AR X G S A T H 3 T B S, EW [
FINE [ FEAWREREL, 08 (SIREW) W8 HiE
BEFNFAGCHRRARERRAFETHREG S,
FEHEMKBERE AZRAGTES R EBR, ERE
HEBT BROIRBEREREERAEXRE HEESH
WA RAEAHAEREREE + @R R4 E, fik
HMATT AR RREM L AR, WM ER FEAERMNE
A BUTERETH  BEBTERRENE X, 5
3K B A FF RAHE XK EW . NE FAIEARR LA
B,

EARREREN, e ST REAREEXBUERE
HBARRBORELE, YERBAIBRRNREN, B
FETBe, BERL, RikME, mE-AREBREE, 8%
ARBEFER/NERE, LB AR T, XR—1TE
PFREHNBANRNER, BTFRES H K AEHR
T LENEE, DREMEE IR HER RN EL REME
RBLLHBERET Y, EEARELERERT LAERE /D
RUPEA T K,

B RBEERXHRAMKENHELHESR;FEH
FRMR SHBRYERAN SOBRUEREALRER
RMEEWA WA AIGETT Sr-Nd-Pb B R H K 7
HHTALBFBANRBEAT KRB £ FHRAARKK
&, RN L B it
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