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Abstract Tanlu Fault Zone, a large deep fault zone in eastern China, cuts four tectonic units ( the North China Craton, the Yangtz
Craton, the Hinggan-Inner Mongolia-Jilin-Heilongjiang orogenic belt and the Sulu-Dabie orogenic belt) straight. It is well known that
there is a nearly 2000 kilometer-long alkali-rich intrusive rock belt composed of many late-Mesozoic alkaline-rich intrusions in this
zone. Based on the pioneers’ research, a systematic and thorough geochemical study on their Nd, Sr and Pb isotope is presented in
this paper for the first time. The distinct different Nd, Sr and Pb isotopic characteristics of the alkali-rich intrusive rocks in the four
tectonic units indicates their different source regions: the late-Mesozoic alkaline intrusions from the Hinggan-Inner Mongolia-Jilin-
Heilongjiang orogenic belt are derived from the young crust related to depleted mantle, but the others from the North China Craton, the
Yangtz Craton and the Sulu-Dabie orogenic belt are mainly originated from the EMI-type enriched mantle. Farther more, the enrichment
degree of the lithospheric mantle from the latter three units is obviously different from each other: the lithospheric mantle from the Sulu-
Dabie orogenic belt has the highest enrichment (averageey,(t) value is —17.06) , that from the North China Craton (average gy, (t)
value is —10.03) takes second place, and the enrichment of the mantle in the Yangtz Craton (averagegy,(t) value is —6.41) is the
lowest. It is suggested in this paper that the most enriched lithospheric mantle from the Sulu-Dabie orogenic belt results from the
releasing of pressure in the subduction-exhumation in early Mesozoic era in the Sulu-Dabie orogenic, which conduces to the formation,
precipitation and metasomatism of melt/fluids, and then reconstructs the lithospheric mantle from the North China Craton.

Key words Nd, Sr and Pb isotopic characteristics; Nature of the magma source; Late Mesozoic; Alkaline-rich intrusive rocks;
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Fig.1  The distribution map of late-Mesozoic alkaline-rich intrusions from the Tanlu Fault zone

LR HCE R 0 B AR TE 130Ma Zod7,22 A ki ATESEVH R —PERRAE . ZEIH RS04 L, ALy TP s
SEGAERS K 129. 8Ma, X UL AR5 B 244 F i A A% s BN ASTERUAE I 1 AR b5 B 58, i &l 147 ~ 99Ma,
MR 5 S 3 s DX L A L o W S SR P et SR 150 ~ 130Mag % S SRORIAR - R P A L
DRI, 6 00 6T 20 B R A R T R g A TR IR BRI IS A A 72514 125 ~ 123Ma 1137
B ~121Ma, FEZSI) b JLAR 5 R 90 1 A ORI M DA i
T AR S R AR S A R g e 4y R EBRAE R ATESE T WTLR B X R



1226

1 PEHRTHEPEREFEBANERAMNEEL T
Table 1

£ LI 2008, 24(6)

Acta Petrologica Sinica

The table of isotopic ages of late-Mesozoic alkaline-rich intrusions from the Tanlu Fault zone
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1B B35 AR T AL B AR E AR B Nd St Pb Bl 4 AR 2R KO ARG 1231
F4 BEHRTHEPEREFEBNEHKA Pb ALEHK
Table 4 Pb isotopic data of K-feldspar in late-Mesozoic alkaline-rich intrusions from the Tanlu Fault zone
PN LR ERATR HRER 45 20ph/2MpL 2¢ 27ph/2%pL 2g 28pp2%pL 2¢ FRRIR
MR KEAART WA 93221 18.539  0.006  15.509  0.005  38.228  0.013 A
LT hE BB iREY k=t 93212 16.458 15.276 36.958 A3
ALK BRPEAE LN002 17.356 15.473 37.703 RIS 1995
AR L ALK 96G1 16.643  0.009  15.327  0.008  36.966  0.019 i S'e
VREFBT AR KA 9310J1 16.245  0.009  15.139  0.009  36.509  0.020 A
SR BAEATERKE  ZH3a 17.399 15.540 37.969 P 5'q
LV WA IEK A ZH4 17.578 15.534 38.054 A3
ML EAS L T ER A X3 17.123  0.002  15.297  0.003  37.472  0.006 A
KAl -HagEila BRI —KH 90-J9-1 16.761 15.354  0.002  37.245  0.010 FS'e
23PN ERA 90-J11-1  16.763 15.33  0.002  37.385  0.004 A3
HIELFEL —kH SD00Y 17.539 15.539 37.943 RIS, 1995
HEEEFL FKBE SD010 17.581 15.555 37.988 RIS, 1995
IRV — A KA Gl 17.420 15.450 38.020 JH#EE4E,1995
S FE A GEHERE $5-1 17.243 15.423 37.715 JR AR5 1995
AL WK ERS S6-1 17.203 15.494 38. 064 R84 1995
Hil 3Pt it WRERS Al6 16.990 15.500 37.710 %485, 1995
Wbl FMKEL  PEERERIERSE 1295 18.110 15.492 38.283 4,198
BRI MINATEERS 1030 18.016 15.453 38.151 P4 1988
L AWK B 2005 18.019 15.495 38.317 i 4, 1988
JFI L AFIEKA 1059 17.952 15.520 38.096 EFRALE, 1988
TR K R M K B44 18.151 15.559 38.196 WaE B4 1993
JAEL BARTRKE B-58 18.020 15.529 38.070 e g% 1993

AR L AN 1,0 0.702 ~0. 707, 58 # BA Ky SR A
Wz RER YR IS A B E AR AT E g IE
X5 BUARKRERE ST 19 1 P 39ME A 0. 719,85 S/* Sr 4
AL T, 7E 0. 706 ~0. 719 2 8] HIFE b 7 B 5 20 N £ B2 5%
TR, B2 200 IR BT TR s . LAk A, W LUA 20 X 43
Er L7}y 37

D52 B LA AR B R R A Y e/ S MR HU (A
I Y95 AL G Bl A 0. 6480 ~0. 6823 , - H (i 0. 6652 ; P4 EX (1
ELVRFT T L B BRI A AR ™ Se/% Se ) UARL 1, 28 A0S
[ 0.6951 ~0.7040 SE-H{i 0. 6990 A —5, i 2 & A4
DGR B LA B B A Y Se/% Se IR HU A AR EL AR A

- I L5 B R0 A 1 ™ S/ S ) B LA L,
AFALTE L 0. 7046 ~0.7094 12 4~BE G456 4 0. 7081

At S R AR A 19T St/ Se WA LA 1 2B Ak
Fl# K, 4 0.7048 ~0.7116,19 A~BE Sh 11 H{E Jy 0. 7088 ,

B ¥ 5 5E BRSBTS/ Se Wi B fE T A F
0.7060 ~0.7078 ,7 4L 1 SE-H415 K 0. 7066,

BT 5275 B L B IR 19 Se/™ Sr Wt
{H T, AR CFI{H 0. 6652) , Hyk S F safsd i) CFH{E
0.7066) , #eb v Fiid AR - 50 B e LU b i & B A
L AHE B2 , 31 4332 0. 7088 F10. 7081,

3.3 Pb EfIE4FE

52T |1 AR B BRI K AT 197 P/ Ph
27TPh/** Ph 2 Ph/*™ Pb H{E 45K 18.539 15, 5171 38.228, 5
VPGB MR BT IS IR A S R —EL

FI- I3 1 LA B AR A A T A7 P Ph/ Ph
*"Pb/**Ph ** Ph/*™ Pb HAH 1 25 Ak 15 Bl 43 9 K 16. 761 ~
17.581.15.336 ~15.555 fi1 37.245 ~38. 064, 8 4~Ff 15
fH 43504 17. 188 [15. 456 F137.759

At i P & B A I A 97 Ph/*" Ph = 16. 245
~17.578 *Pb/**Pb = 15. 139 ~ 15. 539 **Pb/** Pb = 36. 509
~38.054,7 KL 5 B 4> 5 K 16. 97215, 369 Fi
37.376,



1232

£ LI 2008, 24(6)

Acta Petrologica Sinica

€. (t); (130 Ma)

10 [
o< > =
-10 [
-20 [ &R N
== [%?‘Fﬂh% || LR
-40 FHITH5R I
SN TR T T TN [N N TN T S A TS Y WY T T TS T TN N TN Y SO T A | = =i
0. 680 0. 685 0. 690 0. 695 0. 700 0. 705 0. 710 0. 715 0. 720
(*"St/*Sr), (130 Ma)
K. x Hrohm B EdtyhnE A RO-REEln O EHREL

K4 R b AR B IR AE 1 ey (O — (YS/%Sr), B (357 T H5E AP R e /b ) L ise

it Jahn et al. , 1999)

Fig.4 &y (1), = (YSt/*Sr), correlation diagram of late-Mesozoic alkaline-rich intrusions from the Tanlu Fault zone

¥ S B IR A A AT (97 Pb/* Pb = 17. 952
~18.151 > Pb/*Pb = 15. 453 ~ 15.559 *®Ph/** Pb = 38. 070
~38.317,6 KL & 1 S ¥ 4E 4> 51 K 18. 045,15, 508 F1

38. 186,

E U T O, A6 DU A R b R 36 BT, 52 R 1L A
W ¥ S b & R A K A 97 Ph/* Pb 7 Ph/*™ Ph
2% Phy/*™ Ph S H (A #1141t o L3 K -9 6
T Ly A AR AE X A

4 SRPSURRAE (R AT
RIS
— RN, I — IR RE AR AR IUA 1 TR (L 3R, e
HN L R il T[RRI B T, I HLAE A SROE L
Ja EAAR R N A A A AR PR R A S o BT, i
R IRAE T LA T BRI AR [ (5 3 R AE

4.1 Nd.Sr B {33 iR HI H2

HIRAS [ 9R X Nd | Sr [6] 037 3% 25 1Y) 22 PR 7 B3 ) o
SRR A EERE ( Depaolo, 1988 ; Fauge, 2001) , Nd . Sr [R]{v 2 Bk
AR F XS T B X 73 % LR — 25 0 531 5 R T 4 P AR
£ %% (Rollison, 2000)

R WL T A A L SE L id 4% T e hiid 5
R L A0 R 905 8 36 1 O A K A 3 B T, i
AAE B A CE 1Y N, Se [J) £ 3 2% e HETE eve (1) -
(Vsr/%8r) IR (B 4) TR RS AR R W 5, bR S LAl
T X b, e = KRS o B R A S KE

BRI E S A S A B O, IR 3 = R i
TCHVE R AE W TR A A R g

T AR LTI AR AR AR A AR TR ey (1) -
(Se/%Sr), I (L 4) shigqe T8 R MR R A SOk
UB5 5 U HEAE 5 R E2— A B 5 51 i
a3 Al B AR TR M SA K 1 RT BB 4 AR /)N ( Green, 1980
Martin, 1997) , [RJIFE ey, (t), = (YSr/%Sr), KR (& 4) -3
B A I 1575 4 b A 2k it 01, BT DA 32238 LUty v o
RAE T REAE BHEORIRF 5 S, i ol e iR 5 = it
HEA R G R AR R .

et hiEme b A NS R A S ER 4 s 28
AT w SR B S, AELES 3 4% S BRI K, R ARt
v 3E M AR AR IR AR A AR F B R T A e, R
SUBUE RM IR R AT R 5 A db v RLE A R g ) AN Y —
PR 56 (SR EIMESF 2004 5 7RIS AE 5 ,2005) , B4 2 2 Hisa iR
Py N b0

BFRpnEg AR EREASER 4 LIRS %
T S M AR 1 s, B D b 0 TG R e bl
T H SRR XA , X R XS AR A S TR X R
BERAR A A B g, T A A I & 24+ T Hhse iR
Pt /b, FERMEAS 4R 1 1 E, Chen er al. (2001) 3% 4F 3 Xf
Y i MR IL )T R M X A AR A Y Nd L Sr
AL ZRBISE, 15 X XA B ey, (1) = =5.2~ =77,
St/ Sr=0.7069 ~ 0. 7071, it ih iz X 34k A I8 F 20 F
EM T BUs £ 008, 17 4% T 5 h il e b AR A0 s R A W
ena(t) = =2.2 ~ =7.7,YS/¥Sr = 0. 706 ~ 0. 7078, &
¥ S/ SefEL W Ky Ui o5 1 , 552 X SR 4 B Nd St ] 437 2 451
FA 2, XS U T rohOE s AR E IR A S
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BRI T EMIZY R A (Hul fE2 T/ 41 T Hse )
.

FER 4 b R 5 o LAy B A AR R A B
STEAE T ARAE Sl W IR A S BOE X 545 T rhiid T i
TP IX 22 (1) P o A1 0 3 Al 2 B 0T 170 47 1 o 10 8 G
FRAE BRI , Wi W R -595 45 3 L7 o 1 A
S ORI A Rl B AR A S, TR SO B4 1 sl i
ST T EE R 1] e R R BRI T R e
A1 g 5 R A K

TP RN -5 LAy A Rl b e A AR v i
TE BRI , 3 i JE 99 280 K- 93 4 e 1L H7 R I o K-
SRS LR AE P A 1 g 1 [ #E I e 3 TAAR f-
Tl 5 1T P2 S 14 ey - o 7 T ) -l il 883 Lol B 47
AR A TR AR TR (X AR R 55, 2003) L X 2 o [ A1) R
MBS A TR] o AR, A ARF -l £ R B S ) B ik i R
B REIE RO - S5 1L e A R b AR I BIL RS A AE A
[l . A A SR R BT 7038 538 A s AGE P A UL Ao
B AR 421 e i i 58 A AR o o i vp 5 ARG e S s A
Lt 0 4 T 5 A AR - B T L A ) e e R A
9 FE 2 (Wang et al., 2005) 5 J& & o M SR 14
AP RN B 7, 2B 03 (1998 ) i 8 i v i e 76 1 g
A JEE A o i LAKT th AT ™ Se/™ Sr AR e FHIE AR,
AL TR b, A D T R A AR AR e, [ B 4R
Mol o Zhang et al. (2002) FIFREEAE(2005) WA S TRAF i i
FOAENF o el R e A e A S S0 A R A PR I8 A 5
W S ISR T BSR4 3 Ll 4 e A i ) R AL
il o JEBr A (2005 ) TA A AT RE BB D4 47 A R 2R A o o
et B/ A SO ks 1 R g . 7E LA B LRMUSRE
Bk, TR ERT S PR O, i A T T B T
A AR TE R, Zheng et al. (2003 ) Xf -9 6 5 F -8
o AR T 1 C-O TR 3R AT S S A i e A b 7 rp i =
PRI Bl DA PR S AR A T R 3-8 i X 4
A Ve U I R GTRRAR /Do B3R Zheng et al. (2003) H &
SR T Pl e O e el e v e - R TR BRI TR ik =2 AT )
(EL I it o 7 o T AR R R S B v e T ) SR B AR
EOKH TR P22 St R R R T . AR A, 1
Ty hLE R ARG 2 5 R R TE R i A R T ) R
A T8/ WA BT B At A0 BT SO o b A
AL e A R s, o 2 A B AR M . AR v R
AL G rtg e A AR BRSO A S T M b xR v
L3 (F v -l AR 2 J B A DA A o K A I T B (Tl [
4§,2002) o PRI, AR SCIA R AT R o A HP R T/ AR B AT HY
ST BRI T ORI -7 5 3 LA o A Pl i g 46 119 2 %2

4.2 Pb EEIIRAHLA
B A TR 2 A AT MRS E A W wI R 18, S TR

M DMMA
- DMMB
30} o HIMU
s | PM ===
2 o
< 26
z
£ T " pmr X
2 . D %
- =" (o
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el ‘ X
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25ph /““Ph

BIS 0) i 447 e vh AR AR IR A 9 Nd/ N

-2 Ph/*™ Ph (a) F** Pb/*™ Pb —*7 Pb/*™ Pb (b) [ fi#t

(DMM EM I \EM T \HIMU F1J5 4 Hu g >4 Hart (1984 ) FI

Zindler and Hart(1986) & S Hiuiig v oG , 4 [R] [E 4)

Fig.5 **Pb/™Pb -*7 Pb/** Pb and "*Nd/"* Nd -**
204

Pb/™" Pb correlation diagrams of late-Mesozoic alkaline-rich

intrusions from the Tanlu Fault zone

DA U/Ph Thy/Ph HEREAE , X243 AR R B 1T 2 2
B (V4 19925 BRITHES 1999)

7E™Ph/™ Pb = Pb/™ Pl [ ff I (18 5h) , #-IL P4l
B L 5 A0 I 4319 P (R 348
TAE T EM LR AT A0 M , W25 25 DK R 2 o
BRI PE B R EM T 006 S AR DL, T4 F 52
0300154 3 L1 A 3 90 e o 2 A R R A0
B A7 Ph R MO AER Sh L IETE T IS MR MR, 6
14 T LT S 10 P AR LA A B0 I £ 10
5L X A O B

4.3 Nd.Pb EMIZEXTHiRAERE 2

R T SR B U B DU A SR A 3 B G PP R AR AU
B A1 Nd Ph [RI R AF 7™ Nd/ ™ Nd = Ph/*" Ph €]
fifp b (18] 5a) RBAFARIERE . LA eI 31 e i F K
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5 ghie
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