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1 FHAKEZLARENEIETRAR ()
Table 1 Major element compositions (%) of Tertiary basalts from Jiyang depressional basin
HE = SiO, TiO, Al,O; Fe; 05 FeO MnO MgO CaO Na,O K;0 P,0s Mg#
9906 OB 51.78 1.79 12. 99 7.21 4.70 0.16 9.44 8.48 2.53 0. 56 0. 35 78
9907 OB 52.07 1. 28 13.71 8.10 3.58 0.15 9.20 8. 66 2.50 0.43 0.31 82
9909 OB 51479 1.57 13.58 5.61 5.80 0.19 8. 30 9.26 2. 67 0. 80 0.42 72
9937 OB 51. 83 0. 69 13.59 7.20 4. 80 0.17 8. 38 8. 98 2.76 1.10 0. 45 76
9942 OB 50. 50 1. 89 13.78 4,47 7.14 0.18 9.58 8. 47 2.59 0.99 0. 40 71
9943 OB 50. 07 0. 96 13. 23 4,53 6.72 0.18 10.72 9. 39 2. 42 1.12 0. 65 74
9991 OB 50. 68 1.94 15.45 4.99 5.48 0.13 6.58 9. 36 3.01 1. 85 0.53 68
9992 AOB 49.12 2. 29 15.10 5.38 4,92 0. 15 6. 36 11.03 3.10 2.01 0.55 70
9950 AOB 52. 26 1.83 14. 47 4.61 6.33 0.17 5. 80 7.99 4. 32 1.73 0.49 62
9951 AOB 52.04 1. 26 14. 50 4.99 5.43 0.16 6. 47 8. 40 4.41 1. 87 0.47 68
9958 OB 48. 06 1.15 15.15 2.62 5.85 0.15 5:15 17.04 3. 37 1.11 0. 34 61
9960 OB 50. 38 1.87 18.05 3.50 6.98 0.14 4.43 9.33 3. 65 1.28 0. 37 53
9963 TB 54.48 2.02 19. 28 3.42 3.37 0.08 3.34 9.03 3.74 0.74 0.15 64
9966 TB 55./55 1.43 18. 49 3.26 3. 89 0.10 3. 12 9.25 3.56 0. 84 0. 50 59
9967 OB 55. 84 1.79 18. 62 3.11 4.18 0.10 2.85 8.91 3.54 0.75 0. 30 55
9968 TB 40. 88 1.44 16. 06 6. 05 8.14 0. 27 9. 86 13.75 2.56 0. 68 0. 30 68
9970 TB 47.55 1. 37 14. 67 5.13 8.20 0.16 8.57 10. 38 2.92 0. 81 0.26 65
9928 TB 55. 59 1.77 18.10 3.34 3.27 0.10 3.28 8.77 4.05 1. 38 0. 36 64
9930 AOB 51. 36 0.75 18. 68 4.97 5.35 0.16 4.93 8.12 4. 07 1.08 0.51 62
9954 OB 50. 57 1. 36 15. 47 4. 29 7.23 0.14 6.23 9. 89 3.30 1. 18 0. 34 61
9972 AOB 52.46 2.37 15. 01 5. 84 3.77 0.12 5. 86 8.67 3.76 1. 65 0. 47 73
9973 OB 50. 33 1.42 15. 49 5.61 5.66 0.17 6. 02 10::82 3.50 1.15 0. 31 65
9974 OB 48.73 1.75 15.23 5.03 6. 02 0.19 5. 88 12. 45 3.25 1.13 0.31 64
9980 OB 50. 79 1.43 14.53 6.15 5.01 0.13 8.64 8. 89 3.28 0. 85 0.28 75
99102 OB 54. 82 1.11 16. 54 8. 85 3.48 0.14 7.84 3.64 3.05 0. 28 0.:25 80
9914 OB 51. 68 1.25 14. 61 5. 86 6. 59 0. 34 7.84 8.63 2.73 0. 26 0.23 68
9919 QTB 52.05 1.15 15. 35 6. 16 6.19 0. 36 6.~91 7.58 3.42 0. 55 0.24 67
9923 OB 53. 83 0. 84 15. 64 5.45 5.85 0.23 6.53 6. 57 4.11 0.73 0.21 67
9924 QTB 52.56 1.55 15.98 6.28 4. 66 0.22 5.94 8.91 3.33 0.30 0. 26 69

HRFPEAGHEE TASHBREME, F4BHMETL ELERATH REMERESHARES OB—HMMXRE; TB—HHK
ZRE; AOB—RBMHBMLXRE; QIB—AXENBELXRA; Mg”= 100XMg / (Mg + Fe?t),
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~37. T3 EMFEARE =L XRENE,FEN
=4 HE SR 16. 921~18. 454, 15. 302~15. 565
FM37. 828~38. 538 (PRiE A% ,1985) . 7E"Pb/**Pb-
2Pb/*Pb B L BB EREEA LHBBET
FTH B 2R (Geochron) 2, & /- iR X BA 5 Ht4h
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IR HEX BE 4B EE ML (E . 58
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26ph/*PhE b, RE=ZL X R AR H T EERL
M, b FEAN, RBIRX BABE &HEL
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NHRL £ b, B HIEX A B E4 (B3 A XE
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Fig.1 Total alkali-silicon diagram for Tertiary basalts
(after Le Maitre et al. , 1989)
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basaltic trachyandesite; U;—tephrite + basanite
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Fig. 2 Diagram showing *"Pb/?*Pb-***Pb/**Pb
of Tertiary basalts
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1—Late Tertiary basalts; 2—Early Tertiary basalts; DMM (A,
B)—depleted mantle components; EM ( I , T )—enriched mantle
components; PREMA—prevalent mantle components; BSE—high

U/Pb mantle components
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B IR &R R AR (2. 5~2. 6 Ga, BRiE A ,1992),
PREL KB RE=LKIUAEN _KRERLE
(2. 1~2. 6 Ga, f# T2 %,1989a,1989b) Al . 2
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HAERHE FREAZE, 1985, A, E_MER
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Fig. 3 Diagram showing **Pb/?*Pb-**Pb/**Pb
of Tertiary basalts

(Symbols are the same as in Fig. 2)
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Table 2 Lead isotopic compositions of Tertiary basalts from Jiyang depressional basin

T2 FAABRE=LXRENBRULCEAN

#% 2“5“"& %#ﬁg JZE:'EZ A8/4® ASI@) 206Pb/204pb 207Pb/204Pb 208pb/204pb
9906 | BEHMXRE 163,721 m Ng 126.1 45.2 16. 925 15. 268 37. 350
9907 | MHEMMZRE ;163,724 m Ng 126. 2 51.3 17.188 15. 361 37. 669
9909 | PREBM T RA T 163,728 m Ng 99.8 53.0 17. 324 15. 382 37.570
9937 | MHEMMERE 113,831 m Ng 113.7 42.1 17. 261 15. 350 37.633
9942 | BHEBMMZIRSE J~63:,896 m Ng 104.8 48.3 17. 401 15. 397 37.713
9943 M RE J93#,797 m Ng 40.5 42.7 17. 580 15. 391 37. 287
9991 | MMM ZRE HS14,1534 m Ed 71.3 57.0 17. 582 15. 410 37.597
9992 | WMMHMXRE HX14,1534 m Ed 92.7 48.1 17.522 15.427 37.738
9950 WX R e H403,1774 m Es; 70. 6 73.3 17. 766 15. 447 37. 810
9951 BHMZRE Fi403¢,1775 m Es; 87.1 73.6 17.313 15. 370 37. 430
9958 B R RE 3483 ,1300 m Ess 77.1 77. 8 17. 607 15. 402 37. 322
9960 WX RS #3483 ,1305 m Es; 109. 8 54.3 17.566 15. 471 37. 962
9963 NAEXRE FriE348H,1314 m Es; 70. 6 60.5 17. 017" 15. 299 36. 907
9966 L RE HE348H,1322 m Ess 66. 6 59.7 17.105 15. 338 36. 973
9967 | BRHEMMZRE | FHE3483,1326 m Es; 112.6 62.3 17. 705 15. 490 38.158
9968 NRRXRAE HilE 3483 ,1327 m Ess 64.9 87.0 17. 439 15. 397 37. 360
9970 R RE HiE3483,1330 m Es; 67.2 82.9 17.211 15. 351 37.107
9928 HNEZXRE ER675H,1510 m Es, 74.8 62.2 17.036 15. 314 36. 972
9930 NEZRE ER6759,1514 m Esq 74.5 66. 3 17. 063 15. 315 37.001
9954 | BMHBMMZIRA #6153 ,1818 m Esq 71.0 66.0 16. 951 15. 303 36. 831
9972 | BB ZTRE 6153 ,1225 m Ess 75. 4 67.0 16. 864 15. 277 36. 770
9973 HMHEZRE E3493,1227 m Es. 108.5 66. 1 17. 532 15. 457 37. 908
9974 WHEBRIRE ¥€3493,1229 m Esy 83.9 65. 6 17. 245 15. 367 37. 315
9980 | BHBHTRE E349H,1242 m Es, 75.3 72.4 17.031 15. 328 36. 971
99102 | WM ZRE X113,384 m Ek 199.1 82. 4 17. 783 15.518 39.118
9914 | PREEEMMZTRE B393,1538 m Ek 120. 6 64.7 17.771 15.519 38. 318
9919 ARNBERA B 393,155l m Ek 75. 6 86. 9 18. 361 15. 599 38. 582
9923 Bz Re B 393,1558 m Ek 116. 3 93.0 17.732 15.498 38. 228
9924 | RERBXRE 39,1563 m Ek 94.2 76. 5 17. 720 15. 472 37.993

@ A8/4=[(208/204) —1. 209(206/204) —15. 627]X100; @ ASr=[(87/86)—0.7]X104,Sr A ZH B3| & %N

SCHBERBETD.
LR T AP, I 48 BB A B L BREAB /A& Du-
pal Eré’o ;H?D r't—: u l—.%‘ B{JZOSPb/ZMPb’ 207Pb/204Pb *n
S'Sr/*°Sr R FEAE . i1 T 2"Pb £ B , BT I 2 6 B AH
Xt 2, B I Hart (1984) 32 1 % I A8/4> 60 F1
ASr>501E 2 Dupal & # 0 H BlAn & . R 1R,
ARBRE =L ZRAEMAS/4E(64. 9~199. DK
T 60, ASr fH (BRAREBEH— S K48 150, HAE N
54.3~93. O K F50. EMB =L X RAF,A8/4
1B (FE 5 9943 48D K F 60 (25 4k F99. 8~126. 2),
ASr HE K, (BE K T 40,3 B4 4F 2 87, 745 X b,
¥ Dupal REMAFER T SHEN . B TXFE
A A8/AFEE R Dupal 4 435 K P AR B AR wh i 47
UL A K (R £ %, 1989a ), B A X Hy i@
Dupal 4 43 W A 7EAR 7T BB 2 Br (3 22 40 i 3 7 K 3
A5 R [ K S AR B ART v v R

4 TR
RA TR ERM X R A Tl R

ZREBRUALXRA ROk aHiEFE—KY
—HX,MEERAMEBF R . ZRBREELH R
HAZEHARBERGERN BEFTETE ME
JLR K Nd-Sr-Pb ZIL RN R R M LA B,
AR AT A AR X R R B BE 4 i 8 i A
BAFHIR SR R E%,198%; Tu et
al. ,1989; Song et al. , 1990; Zhang et al. , 1991;
Basu et al. , 1991; Tatsumoto et al. , 1991 ; X % %7,
1992; XU 25 F %, 1994; X M\ 58 4§, 1995a, 1995b;
Chung, 1999; Zou et al., 2000), K & T #i 45 f
(MORB # PREMAY M E £ R (EM I M EM I )
AR # K KA R P EMERARARRN. B
T2 W X 5 5% 8 A AR 98 £ 7% 3 (Anderson et
al. , 1992), KT DMM A8 X4 F 5 i B Hu 08 , T EM
B RERIR T8 A B 18, 2 A B b8 i E EE
FATT 6B [F AR v R MK DL R AR AR 18 BB
% (Chung, 1999).Zou % (2000) %8 H} , 4 75 #b X 57



B1y

WHEME LATHABBE=LXRENAERLERR 37

ARZRARKFE BN EM I Z MRS, %
Jb s X A8 B A KR A 2 B B b 8 EML T 2 (]
FRE AN EM I fdb AR R & WL ik . 4 3C
WA EM I gyt B8 Z 55 BRI, B R 5
PR Fm SEtR s A H A, EAAH. L
PR K i 08 2 8 4R AE CVE 3146, 1994) 5 [RIAT, &
X =L XRA XA Y E K Dupal F % ##1E, M
Dupal R E X EEMI FEMNGE (R E%,
1989a) . B It , A< [X. fifi T #1618 o 7] & [7] B A2 7E EM
MEMI BifE&EiwR .

0.712
Al
02
0.710 X
e EMII
u° ‘ ] \
0.708 &
e ©
= 00 0 o
:2 0706 } & Cise
iz
A A
0.704 gREMA MU
DMM A
DMM B
0702 | —3
0.700 . s L " . 2 s
15 16 17 18 19 20 2t 2 23
zost /204Pb

E 4 %Egﬂziﬁ%%206Pb/204pb_87sr/sssr E
Fig. 4 Diagram showing “*Pb/?*Pb-¥Sr/*Sr
of Tertiary basalts
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HIMU—High U/Pb mantle components; symbols

are the same as in Fig. 2
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Study on the Lead Isotopic Compositions of Tertiary Basalts
in the Jiyang Depressional Basin, Shandong Province

SHEN Weizhou, ZHAO Lianze, ZHAO Ming, KONG Qingyou, CAI Yuanfeng
Department of Earth Science, State Key Laboratory of Mineral Deposits Research, Nanjing University, 210093

Abstract

Lead isotopic compositions of 29 Tertiary basalts in the Jiyang depressional basin are reported in this paper.
It is indicated that lead isotopic compositions of these basalts vary obviously. Their 2*Pb/?**Pb ratios are 16. 864
~18. 361, *"Pb/**Pb, 15.268~15.599 and **Pb/**Pb, 36.770~39. 118. On the 208 ph /204 Ph-2 Ph /2% P
diagram, the Tertiary basalts are ploted above NHRL line and their A8/4 values are all larger than 60, suggest-
ing the occurrence of Dupal anomaly in their mantle source. On the Pb-Pb and Pb-Sr correlation diagrams, all
data points have a good linear relation indicating the binary mixing characteristics and are all located between the
endmember components of DMM, EM I and EM I . Because the positive Nb anomaly and higher MgO con-
tents and Mg® number values of these basalts, it is not important that the crustal contamination occurred during
the ascending process of basaltic magma. Therefore, we conclude that the obvious variations of Pb isotopic com-
position are mainly attributed to the mixing process of different degree between the different endmember compo-
nents during the formation of basaltic magma.

Key words: Tertiary basalt; lead isotope; Jiyang depressional basin, Shandong
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