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Abstract We describe the temporal-spatial distribution of the main Mesozoic metallogenic belts and regions in North China,
comprising the Middle Lower Yangtze River valley, the Xiaoqinling-Xiong'ershan (eastern Qinling) and western Qinling, North margin
of the North China craton, and southern part of the Daxing'anling a~ well as the eastern Shandong peninsular and Wulugetu-Jiawula
( Manzhuli). After collecting and docunienting the precise radiometric age data of the ore deposits there appear three metallogenic
pulses, i.e. 190 ~ 160 Ma, ca. 140 Ma, and ca. 120 Ma. Almost all the gold only depoists in eastern Shandong peninsular formed at
time of ca. 120 Ma. It is obvious there are two pulses of mineralization at ca. 140 Ma and ca. 120 Ma in the Middle Lower Yangtze
River vallev, and Xiaoginling-Xiong'ershan region, where the porphyr--skarn-manto Cu-Au-Mo-Fe and Mo-( W) deposits occurred at
the age of ca. 140 Ma whereas the gold deposits and terrestrial volcanic rock related ivon deposits appeared at age of ca. 120 Ma. The
Mesozoie mineralization in the northern margin of the North China craton developed in three pulses and their ages are getiing older from
the eastern margin of the Euroasian continent inward. The gold deposits in the western Qinling are dated 1o be an age range of 190 ~
160 Ma. In southern part of the Daxing'anling the granite-related Cu-Ag and Pb-Zn-Cu deposits are ca. 160 ~ 177 Ma, granite-related
Sn-Cu-Ph-Zn and Sn deposits are ca. 140 Ma, and Nb-Y-Zr deposit is 127 Ma. Based on the study of Mesozoic tectonic evolution, we
propose these three pulses of large-scale mineralization are the consequences of the posicollisional process of the Triassic convergence
between the northern China craton and the Yangtze craton, late stage of the tectonic regime changing its main stress from NS-trending to
EW-trending, and lithosphere thinning process, repectively. The gold deposits associaled with S-type granite of 200 ~ 160Ma develop
in the extension setting of postcollisional stage. At ca. 140 Ma a great amount of I-type granite porphyry derived from the upper mantle
and lower crust emplcaced at the shllow crust and are accompanied by porphyry-skarn-( manto ) Cu-Mo-Fe-Au and Mo-W
mineralization. Due to lithosphere rapid thinning at ca. 120 Ma the asthenosphere got into the curst, which gave up to the mixed fluids
from the mantle, metamorphic process, and crust to leach the metallic elements <o as 1o form the gold ore-forniing system as well as the
iron deposit assovialion related to terrestrial volcanic activity.

Key words Large-scale metallogeny, Mesozoic, Three pulses of mineralization, Geodynamic settings, North China
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Fig. !  The map showing the distribution of the orve deposits in the North China
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Fig.2 Distribution of the geochronological data of the major
ore deposits in North China

The ca. 140 and ca. 120 represent the two pulses of
Mesozoic mineralizations in North China
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#1 PR SERE SSRGS TSR (Ma)
Table 1  Precise age data of the ore deposits in North China ( Ma)
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#2 HEILASESRTEEXAEFHRAERR (Ma)
Table 2 Precise age data of the Mesozoic ore deposits-related granites in North China (Ma)
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Fig. 3

Xinong'ershan region, East Qinling ( The simplified map is modified from Luo et al. ,

1. Quaternars sediments,

The map showing the geology and Mesozoic major ore deposits with their corresponding ages in the Xiaoqginling-

2000)

2. Tertiary sedimentary rocks, 3. Cambrian sedimentary rocks, 4. Neoproterozoic Guandaokou Group, 5. Neoproterozoic

Luanchuan Group, 6. Mesoproterozoic Xiong'ershan Group, 7. Mesoprolerozoic Kuanping Group, 8. Achaean Taihua Group, 9. Yanshanian
granile, 10. Alkali granite, 1}. Geological boundary, 12. Fault. 13. Gold deposits, 4. Molvbdenum deposits
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Fig. 4

Simplified geological map with the ages of the Mesozoic granite and gold deposits in the East Shandong peninsular

(Modified from Yang et al. , 1998; Li et al. , 2003, and Fan et al. , 2003)
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SEERTINREEFRUFYDHHELT, XIBTH
(2002) MTBF A P EZ R Ar-” Ar SR 167 £ 2Ma,
LTHEZEY 209 +2 ~197 + 2Ma( XIE ¥4, 2000) , 4k
PUSEAR(4) B RN 187 2 AMa (R A%, 2001), AK T
S E#H R 204.0+0. 5SMa( FHERE, 2000), M FEARK
HEg EXPHERAHTTHRNFERNE, 52 @
2P AXNEF L O ERE KNS A SHRIMP 50 E 5 199
+2Ma( FHEF%, 2001a), MHEEZY XNBEEERKE
(REEHR R 175.1 21 ~ 174 £3Ma( L%, 2001), 4.0 10
ETEHELERSENERR 172 2 2Ma( FERT %,
2001c) . XL LATERE A K-Ar, Rb-Sr %R 48 77 Bl €
M ART MR BHRT A, Fln, & BER
37 197.0 ~ 169. 8Ma ( PREZ3%, 1986 MR A%, 1984), A F
BE45 189.0 ~ 163. 8Ma( i &%, 1994; R¥IL, 1988),
#5104 T 190 ~175.8 3. IMa( $HIAEE, 1994) , BlEAS
B 155.0Ma M{REH 4T 161. OMa( HgMEME, 1997), EF
EHKELTEXPHEST RS K REEEREE S
T, URITFAE WS ST RARE, Hart %(2002) E
Yl B o — R R R R R, 2 T LES, X
RIEST RHEENEERLG T RKEONERRT, T
FEWRRYE, 8RS AT H BB, EILF
FrAkfB Ar-" Ar PRAE#S 173 £5 ~ 188 0. 4 ( E2F I8, 1992;
REHSIEER, 1996; {LBE%, 2000) A] 8 LA HEH b
BT A R, B, %%E% (2001) B R A BOE
ARG RS K AT A A E, B3 176.7
~202.6Ma $(#E, SHAAEE(1994) A Ar-Ar XL
ST E N FREE 177.6 £0.2Ma — 2, YHEMW. 4LH
5%y EAEARN, B, XEHTHALHEH®RT
Wtz 2 MR, 5% 5 304.5+0.5~305.9 +0.5Ma
(LR, 2000),

FEEEREI S, A AR EREAFERETH
YEART Re-Os R B ER K 145 £ 11 ~ 147 +3Ma, /5§
WAV FER AT MEET Re-Os B F RN 134 +
3Ma, 4L S FERFES KIERT Re-Os XFW N
148 +4Ma FIKIBBEE -4 £ ARG PEHET Re-0s HAH
% 144 +2Ma( KBS, 1996) . R THT S, IWWHE T
B4 M RIE K 142.5 +0.5(H& R %, 2002) F1 142.5
+0.5(A-RRPrEE, 2002), HHEH HEBEH 140.6£2.8
Ma( BRI, 1997) .

fetedbsEhn@ A g, T Rk L F A LR BER Y
BRI AT R, Bl Rb-Sr FIfARFE#H K 120 £3 ~ 112 =
IMa( SR RE2E, 2001), FEEMCA-" Ar RN 124.2 +
0.2Ma( B85S, 1997) . X SHLMT RIERE RIA K&
f4E 7 SHRIMP M EE5045 124 + 1 ~ 126 + 2Ma HM) & (FH
FE4, 2001b), HAELHEXELNT EREEILE S
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HUK, WREEBRAMNRREET, ERHELS -HAK
PR KA, EERBRERE A U-Pb FiH 119. I1Ma
(FEHLZEEE, 1992) . ZE KNI (2003) X P9 5 75 0 1t X & 5K
BTF&0 AT i AT WERAS RS EHRBEE 555
A BEAT U-Ph WA, RIBER 4 5N 132Ma #
126Ma, gitBE s B REMEZE.

2.6 AMREHBIRERBHTH

KOGV B Gl H PR N B - H 3R R B - 22 08 5 AL
HE) R T - B 8 R - 5% i P A LA R — B4
ELEXAMIE 3:: R e a2 b av =y S R SR 0E AL il
i, BELRAHEENRT, ZXEREARLELSE
ZFERAL BT RBEE PR, SF - MARTIK, flm, |’
KB  KFHBRGT R GEL LR AR AT
WA BRTRAT (K T), BT RS NNE B 5K
TR R, ST E s BCESHREE, PEEA
g, BRI E A RS HAMMAREE, BERkAUE,
PEAPAER K, MEEE, IR, DE-HE,
R EANERE, ERNKERZLUBE, BREBAS
R A -BA N E L, BB EHE, LT
PR T RER e KR N AME R, FRE AR SHE
SHTEX, BEESHELLBRTHEX, BtaSHET L
¥, fEZSTA]E, W ZRON A BT IR A B B ) 7 K TR
SRR AR LI (B—18%, 1997a), ERNKIEHEE
WA TTRR A, —AIAR LR KBRS RS A5, &
. BELBERAR LT, M EE(2003) A Ar-" Ar
FimiG & B eSS e T e RN 179.0 £2Ma, B{E
FE(2002) MER N RIS R B SR R A @ AL & IR
BRIMACE T T KBRS ST, HIBIEHT Re-Os
SERTRER N 152 £3Ma; KHHZERT FikH 138.3Ma
(Wang et al, 2001), Ishihama et al. (2001) fl Wang er al.
(2001) B5EF A K-Ar FEEE K AR SHTUE, B
ERGBT NERHNDD HEL 5N 137 £ 3Ma H1138.6
Ma, 7E 142 90 4FAL, B —RB%E(1997) HUBALTE(1999) Xf
R BLMIER B A RAT T REMNE, ERATEER
4 Rb-Sr ZhfLE S A U-Pb 3k, BRIAFHTEE
P RIEKNKRE 171Ma, S RET XAERKE177.4
Ma, R4 ST L LR A XINEKES AT H161.8
Ma; A EET X MEKBEE 148.4Ma, B SAIHHE
KA K BEE 139. 2Ma, E X H Y EKTER 5 140.3
Ma, EBHPERBA 148Ma; SERERAH LT RN
BN 127Ma, BHKE, ARNZREELZRET,
160 ~ 180Ma F 4 4L 4E4R T, 140Ma L N B EZ SR
120Ma A HHAEH (7).



AFLF: PRLY TP ARKARRTEAGHRRLRED AN FHF

179

H*"““ ):”“\/\ l‘_*%\uu‘
R
Sn Mow Lo
O O rhnty rhoa W sul
DTN -[' 0
e vt SaW  pb/nAg .
A .
P
” . .
S - \ Pl .
I R4 W .7 e
; !
~ Pb/y N
PbZnAg Wy : » ,
- Ql /NN O(,“ %
, l. """""""""""""" Al’h/n
3 . Ag \'\ O\\'I\lu ©
1o e P
45 I NN ok e
ta °. I \ N RS IR
A
[6] 8Ma
16
hl I hCu-Ag 1:7
[ IGIaN: ]
'’ “Lie MCu-\g
......... i TGRS
i (Cu- Ag?
161 8N a
T Pb-Zn-Cuy %
{
'''''''''' 138 306a
\_Jl'(ﬁn:Cu-_}_’_l?-Zlﬂ_‘f
O
PAC ) iHPb-Zn)
. L 0 100 200hkm
O
IS I‘“" 120 \lm” |jjju()
VAR TR <> I RTE T o SRNUACT N ¢ ) BRI T @ NETR el IR S
T C | N1 '"1”3'8"(}"('['{"' 161 8Ma o .
d MO T e s TS ko T TiCu-g)| AT R

B 7 KL REEEE B B isnt -l L R 4

B A EES T AEEER XS Wang et al. .

2001)

Fig. 7 The shap showing the distribution of the ore deposits and their corresponding ages in the southern part of

the Daxing’anling Mi.

Bob, B EE A SRS A XS0 ERX,

TIIRERB G079, B AR, BSR4
ﬁT'?K BIRIE R — B S ME 4 o B GO TR BRI 0K

ZRIEFGIRARAY LRI 5, 1997), HER AL
f!TLb&fT%ﬁﬁiﬂll$HM}L%%{IE O ATEETRSH O
B A% RS AR A BB P R (e SR B )
fERZS o0 b S 03 DT, WA 5 (2004 ) 0152 o 41 A
[ By #09 SHRIMP §5 77 U-Ph SF#52% 175.7 +3.8Ma 1L
I TP S, SRR R, P RS A GEH Y
BERITHSSHI S 20 ML= FREE RS
WEAL 2 B HC 5 B 0 5 Y 0T . 52 NWW [ 4y 5 B
IR B0 F 8 KLY 44Ma (X% . 1999)  fii F
T8 50 4 T TR AT 4 TG {0 179 12 40 g -1 [‘—’Ti‘r{n HESRY

and Wulugetu-Jiawula area in Northeast China

( modified after Wang et al. , 2001)

LA S Uk R RUBE S5 BV SH 6. WM 8 3 KRR B A
O LE- f AR K BRA L R RUAR 2 & SR T 1 (79 2

o et

. 1994) B MBS (1997h) Xf L AR T B A AR o
rmr SR 77 Re-Os 6] {3 2 4, 542 155 + 17Ma IR |

—FR IR K. BEA F AT LS % 78 B
% Rb-Sr SR 28 AR i 142Ma( Qin et al. |, 1995) tHW & .

MELERGR AT A &, A6 A b A (S 1 i 2
MAEYS M, *‘ﬂ‘ﬁilfr’ﬂ?ﬂj}ml ~3 IR KB 1
ol 7% AL T AL B R L W EE L T 200 ~
(60Ma, 140Ma 7245 R 120Ma 2 45 J\ﬁﬁv\- WMAEKIIHP T
WEC A BN R BE L I A BRI R R AR
FXUL120Ma A T4 B E 45 0, PRI FIB R o 1E
FH AR 200 - 160Ma W) BAY BN MBS R, e
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BHUEHT, 120Ma 26 B TEF — A A MR FRITL
PARHLIX . MUBLE 38 B 7747, 140Ma 2245 #1 120Ma 7047 2
FKBREEMRT FHE(E2), B4, RS5ETERE XL
MA FREIRRGIT (%2, B 8), KRBt 180 ~ 160Ma F1
130 ~ 140Ma PR TE R A RO BB ERE, X 5 R B K
B AT A SR I R TE 120Ma 7545 89 K MR L
R B A PR SR A R .
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Distribution of geochronological ages of the Mesozoic

ore deposits-related granitic rocks in North China

3 Aedivh AR ROCBURE bkl )1
GE 303

RIMERE BB & BT A — SRR Ik 3l 112
FR (B, 1999; £R%, 199), B+4%E
R, PERRERAXEH TIURELRES, B
BB S HEIE T 4 (R0 2% 55, 1992) FIEEIET £ /Y
MBS, Wong (530, 1927) #2 gy Lz s 2 X b B
KT E-H ELE MR EH MR, BARREEWH
5% R HER SN SIS A R REMIAR, B, KPERRAY
DR % 1 A i S fe R O oh Al SR B (BB R SF
1994; =R %, 1999), Rh-kEa R (ELFEF, 1990)
s R R A (RP AR %, 1992, 1996a, 1996b; AR
S, 1999; RAEILE, 2000, 2003) . BT, AFBRMAR
TS S EIEHER S % B S KBRS A
[ KU T (AR, 1994; R, 2002; 2004a; 2004b)

3.1 200 ~160Ma A B4 S FREE LR

B g 90 R LK, KB EMIIES LA ¥ R
TR PR K6 T FIE AR IE, K B R A K A 8
PR X SRR R A R T 238 ~218Ma Z [A] ( 2 BE
& 1989, 1997; Ames et al., 1993, 1996; Chen et al.,
1995; Chavagnotz and Jahn, 1996; Rowley er al. , 1997y, F&
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PIE X — BRI 51 T RALE s & 0 . X S HTRE A -
KL Tl X UiBUE R RAF, gE&EIAE
TH=FM(FHRE, 2001), KEFFEERHA, EEBRS
BN SRS HA B ( Song Ma, {3 T8 AL &5 ) 7E 1R — i6f 4 6 f2
A, BAHERBARER K, L& TEERIRE, &
GRS — SR (BRIEHRSF ., 2004) | PR % (1999)
MR 28 6 s X B35 BE 45 4 78 B A B B B 217 ~
210Ma, W] HESBEH 1 L B R B R SR BT, X Rl
WG B H 84T Rb-Sr Fat k4, 2K15 191 + 10Ma
R (FE, 2001) , RO T X BRI (RIS, A
RS AR R b v LB B, 7 TR A S AE S
et Sl 2 B )5 A - W R AR 58 R
B EMRIEE R E TR SRR, ER
WHEWTR  ORBEFABRE, HEE RIS T,
PRI SERLE 5L AUA ) ) KB & 4 B — 24
HOELME, 1992), HETSORE MR . R EIL )
Ak TR RS LB B, R (2002) 1A T 160Ma B
%07 5 A ST -SR AR IR TUK P Y 18 e L P M A U o AL T
Wit L E B ORI (R B AL, 2004) . Hit, A
ESC R T L R, b — R L AR A T
LB, FEREEGE LGS A MR, KEERERS
W 2ot AR R R A R AE R R B R E (o, ML T L
Fr Ty A AR B B K — IRTE R & R AR A 3
MR, R, AKIER &AL LTS E RN
¥, HEHUSELREB A, 1, >0.7080, 4 K# T
ATF0.7100, FEHIEFARIER W IH R TARET
TEBTHA 23 R 5 ) e R BB B IR MR LR B As Sb He HI
W RS FRHE ST (Mao et al. , 2002) , £ L FfE LK
HEL SR A TS RS R, Flw, wwHEMECl
%, A GA B W i 7SR R A SRR IE X5
Fltn 5B R FREE-8 R BT A KRIER A . 1R
MR (1) /N T 0.7060, BHMXMET FRERESR
%, M TFMRIFE, KNEWEHBRE— 1 BRI
X . AT A A P T 7 R K ALARE A 70 53 5 RIS 48 2R 1Y
BE(HA T, 2000), AMRBLBIQFEL, PP MATE
HE—EEHER K RRYES S AR, EREE
b R IR R A=Y . 7E 180 ~ 150Ma 381 FE A Y 5
FISRAY D PR R FC A B (2 s - G T SR X)) 5
NP R RN A AR AT R (E (1,) 9 0. 7046 ~
0.7077, LREE/HREE 3} 3.46 ~7.17. 8Eu =0.48 ~ 0.8
(H5EPE%, 1994; Qin er al. , 1995) . £ 140Ma 74 U A
BELSBTRAXERGAEHF, K,O/Nay 0 = 1. 14~
1.88, Wi ALK AEN T R M REK, HaRERDL>
90, {H VI (1, ) 0. 7028 ~0.7096 , fE 120Ma J& i
A A T PR TR b B X RN Y], 7EE 4 -9a
Fe AR 58 1 %) %Y 200 ~ 160Ma S 6] 5 B 18 1Ly it 2 R AL
KL Ve R RORERL
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3.2 140Ma ZERY S 5HIEEG ARG

BEN IRV, b [ AR TR R W S T b 1l B e Ry
AR, 3 B R A - oty AT 3 R £ B 22 B 0 1) ol o B A
BET I, Tl 3 ep (3 45 350 R 40 BB K T4 Y #9 1 D
fUE AT, DLE TP E RSN WS R RE LRI
FE R —3 5, AT P E AR NE-NNE (o] A9 #4318 £ 4t
e T W AR G A L R A (T 2] 9F L 1992
2000)  {TZ05% % (1998) AL RN E M AL K K B EW 5]
P RIS I0AH (B IHH) SOl A R R FE K
JE ) 41 @ 3 2 3 NE-NNE [7) 734 95K 140 A0l e 7 X
BAKIGEE, RAGRT R G LLEZ0R RS 7%
AR E . BT ERIC AL KA — 28 EW [ 3 1)
MR R A E AT A" Ar MEAR KW 175 ~
166Ma( Zhang et al. , 1996) , 5%, 5 U1 5 2003) 0 5E f%
B e g8y Kl s BiEs SHRIMP £ 184854 163.2 £5.9
Ma_ [HiL, BRSNS LG He AR A BEI R e T 163M: .
FHF(2003) ¥ KK LA IRH R ACE T EHRINP 3 £ L-0b
M4, 48 135.8 £3. IMa A 136.3 3. 4Ma. o GE{CR T ib
BRa 2 YR B ST ORI () R A 163Ma B 136Ma HBi[a],
ATRERMER SN Sy F I AR Dt R B RS (2003) St
FEL X AR AL R IR . MR OR Y IS5 L A [ g
FRA, H &R 1A F 09 3 U7 1) 1 4 04 1) BE R4S
WEOEZF A RAmFEWENEEER, B rdata
HbAC AR T R i 5 S B A5 VG 1) B o YR IE . FRAESE B R
ittt X PNPAERTEX EHRECHBEIBMEKER S
£ T DAMETETT (IR, B 5 (2003) MRS K
il KN T A B AR Z A, e et R S i
PLE 5L 37 A 0 BB FR 4 F 150 ~ 140Ma, 258 F 110 ~
100Ma, UE{H A 120Ma, FENTRAR B ERG (" 2) 24204
TR 140Ma A7 55 125 ~ 110Ma A E LA 1 RLE 1
K. 4OMa ELWTFEFEN S | R BRIt a4
KEA-9 R AR, M (SIS . DR S i e
Jewhi@dts. M MK T N X . it eI
WA MBSV RAHE, M) BT RENE X
LA, TRKI P T IXA RS- < 5- R4
T REMARLEE 2, AR T T,
1999) B A T-90-I0( EHE 5. 1999 Wi R H R
E=FNHHE M RN EW @, PG FH 28 NNE
[ FETR /R T RMT R oG AT 2 S nk-FH B3 £ 28
W R BONNE () 0 i, R RSy LB T R%
TWHENS 22 BT R L REX — 0 BB, HAE
KR RS SRR RS %M %Sk
BARME R, FlOEHE XN T R L AE (Mo e
al. . 1995). Sk IR H XN ARKERES, BT
BB R (R S, 1982) s BE W & 91| ( Ishihara,
V9T TER S R T BTN R A (R 5 T 38 B0 5%

SEfe, MARSRMEARKREBLER, L4 g
WICRBUMRT., WX AE AR AR -
9h) X —HAKMME R A, ORI TRIR LY
HIAR G EL — SRR E N T W EEIT 8, 2
(RS 0 J137 Y 2. 3L SR L B BRI A
BT 140 ~ 146Ma #1258 f, T8 & A B 2 30 i R 4 AR
(BRi% 22 %, 2002; Shao er al., 2004) , {H B, 163Ma ~
[45Vla ] R G SR A 20RE. IMRATFTHE. G A
HHE AT B by Ty AT R R 1 PN b e K Bt 2 PR T

3.3 20Ma EERTEHSEAERHETE

1|k T S A A & AR A UF R R e s A B R
%200 2 B CHIPR SR, 1996) , RAE AR - ER . KR
(2001 ) 3 e STHLE N B ik s TR R B IR R
SR AR, o SRS F AR SR AR
T B e o g R Nei B IE s AL P E A
Bt UH T HREEED AL S0 AR (PEEE.
12965 ; Fan and Hooper, 1991; Menzies et al. , 1993; Fan and
Menziex, 1992) @ F X FEFH 693 S8 EEST
e, s (4 WMER %, 2000) 51 R0 A BRI
(Gao ef al. , 1998) k2 HELWODEEZ, 1996b) Al &
AR G R A B T A G e R R 1 4 R B
REWAEARTIATERFEL . Gaoer al. (2002) XN T HERL
WA EAIEET 1.9 ~2.0Ga By Re-Os [6] i & S8 £ E 15
RAMSREENE A g 33 B RO AR Ay, £
B2 3 AR A B W R A FE AR
MEAEMEREAERFEEEEENLURBEK Wl
FIFIHE A IR Re-Os M EMR, EAEIERESH
(i e AR BY Os [RGB, IERASERRS 458 1K
EHLBT IR, SRR S AR A A i e e R £
REEE % (2001) YR TT R B KL BE R MR
IR A SR X ES SRS FR. &
e, Foh, FIOA ZR AR AL BRI B RSN 135 ~
136Ma, M S FREERK OISR, SEE-PEREL Y
AymE A 115 ~ 120Ma, 5237 FAR-F 69 BOME 2l 5 b 120 ~
130Ma B #E 2E 95 (2001) %t & P8 & Mk Ll 7 AR BE 2 Ay
PArYAGE A, WK 1243 ~ 114, 7Va #0119 6Ma B
1R 25 (2002, 2004 ) 0 52 48 1) b [X A9 5 48 5 1 FIKSLBE
BEFE AR R 114 ~ 128Ma . Yang er al. (2004 ) 52 K 25 Hi
[KAYRAE AT CA R 120 ~ 110Ma XS 53 1E — 7 #2
P LR LR 10 A 1 e - 7 ) S R AR B o
WO RR G AR KT i Ix 58 a8 H Lkl
FULTCEEAE 110 ~ 120Ma BIIOIE % ( BHE{5. 1990) A H)
R AYRRRL S A0 RR S R T F 5 BE- 2 A AY Rb-Sr 50T 2%
N 127 £9Ma, TR H L AT 3 OB A
W R O a0m (R -, 2001) SR, frEnE
HRCGHERY KIREE, — 00 RIE i S B G sh A 6, .
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Fig.9 Model diagram showing the Mesozoic geodynamic evolution and metallogeny in North China

ER SREA K LR X AST . XK E Pb-Zn 7T IXHY
TR IN K A B TR 45 R 119Ma (B LEESE, 1992)
WAl AR ENXR. HEZT K, LHERET KL
RS A R R SE0e AR B R R S5 O BRI (A T8 30 LA B 4
BHSEHETNAER, B, ERRBXBEAERE
BT 160 ~ 150Ma, 3B RGN AL FG N1 A 1) SHRIMP 857
U-Pb 4E#5 3% 126 ~ 130Ma( Wang et al. , 1998), TiB.& 8%
7123 ~ 114Ma, SEBEARETE BA AR B 1/ BIE-FE
HEilWKX, £ 88T 125 ~ 128Ma ( £ L X%, 2001,
2002) , A E AR FES OB ALY 135 ~156Ma, 7E
RETHRENL T WRAE e R EMEEIER G
ERELE T REMRFERES S TR SR ),

A IeE B & R, Hdb Tl A T AR 5 R i
HOBEBES, 2001), EPER, s aBEL TG
BR. 257 7 Bt L A B (R AR B A A R L
SRR HFEME, ANHRT KSR E R ER R
SRAEERER, MR TRERBAEE KRBT F4
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