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Abstract: In order to gain an in-depth understanding of the tectonic setting of the north and central of Lhasa block, bulk-rock
elemental and Sr-Nd-Pb isotopic data for the ore-forming granodiorites of Luobule and Longgeer iron deposit are analyzed and LA~
ICP-MS zircon U-Pb dating result (111.3=£1.6 Ma; MSWD=0.61, n=9) for the granodiorite of Luobule deposit. The Luobule
and Longgeer ore-forming granodiorites are characterized with high silica (SiO, contents are 66.63% —69.02% and 64.33% —
64.82% , respectively), high alkali (alkali oxides contents are 5.91% —6.40% and 5.81% —6.05%, respectively), but low A/
CNK ratios (0.91—0.97 and 0.94—0.95). These intrusive rocks are enriched in LILEs (e.g., Rb.Th,U K .Pb) while depleted in
Ba and HFSEs (e.g., Nb,Ta.Sr.Ti). There have right oblique in chondrite-normalized REE patterns and similar primitive mantle
normalized trace element spectrum. In addition, the intrusive granodiorites of Luobule and Longgeer have low > REE (123.11X
107°—148.83X107% and 96.17X10°—101.92X10"°, respectively) and negative Eu anomaly (0.70—0.82 and 0.79—0.81,
respectively). The (*Pb/**Pb),, (*"Pb/**Pb),, (**Pb/**Pb),, (*Sr/*Sr); and ("*Nd/"*Nd), ratios of whole rock and plagioclase
from Longgeer deposit are 18.474 and 18.626, 15.657 and 15.722, 38.592 and 39.145, 0.512 281 and 0.512 339, 0.704 757 6 and
0.707 047 3, respectively. The calculated exq(z) and 7\, of the whole rock and plagioclase from Longgeer deposit are —4.13 and
—2.99, 1.15 Ga and 1.24 Ga, respectively. In contrast, the (**Pb/*'Pb),, (*’Pb/*'Pb),, (**Pb/**Pb),, (*Sr/*Sr);, (**Nd/"Nd),
and ey(?) values of whole rock from Luobule are 18.281, 15.616, 38.369, 0.512 309, 0.706 551 4, —3.62 and 1.20 Ga,
respectively. The results above reveal that the ore-forming granodiorites were the product of arc magmatism in late stage of early
Cretaceous and were medium-high-K calc-alkaline I-type granite. The primitive magma of the ore-forming plutons were mainly
generated by partial melting of crustal materials with the mixing of crust-derived silicic melts and mantle-derived mafic melts and
the assimilation of the corresponding wall rocks. Combined with the previous study, by force of contrast the metallogenic event of
north and central Lhasa subterrane and southern Qiangtang subterrane, it is propose that there existed extensive magmatism (1134
3 Ma) and Fe(-Cu) ore-forming events in north and central Lhasa subterrane are closely related to the break-off of Bangong Co-
Nujiang subducted oceanic crust.

Key words: geochronology; petrogenesis; Sr-Nd-Pb isotope; iron deposit; Coqen; Longgeer; Lhasa subterrane; petrology.
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Fig.2 Photos of intrusive rock and ore of Luobule (a,b),Longgeer (c,d) and Gunjiu (e, f) iron deposits
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il A2 70 YR A0 B3R 40 Je Fal 1) 7 R XA R A R
S TE A T L B R A R A A B A
3.4 Pb-Sr-NdEfI &

W s IR RIS A R AR A A R ) (R
KA ) Pb-Sr-Nd [Fl v 2 43 4 5 0L 3% 1.

R H5 B2 A% 7R AE B4 55 45 AR % (= 115.5 Ma 11 BR
g O Y S, AR OB B AR R K A e
(*Ph/*Pb), . {8 K 18.472, (“"Pb/*Pb) , lL 1l H
15.657, (*"Pb/**Pb), Al A 38.584.1 146 & & v 4+

KA (P°Pb/*Pb)  FufH Ky 18.550, (*"Pb/*Pb), L {A
o 15.718, (*Pb/*™Pb) , [k {H & 38.964. 4 %
(¥Sr/*Sr) K 0.704 757 6, (“*Nd/*Nd), 0.512 281,
BEK AT (FSr/%Sr) R 0.707 047 3; (**Nd/™Nd); K
0.512 339, 1+ 545 8 ey (1) iy —4.13 f1 —2.99, —Fr
B NABEAE RS 1,024 1.24 GaFll 1.15 Ga.

R 418 08 A 1) 46 B 46 AR I (—=111.3 Ma 115k
G R Y IR L A5 BIAE R TN A P/ Ph) L (E
1 18.281, (*"Pb/*Pb)  FuAE Ky 15.616, (**Pb/*'Pb),
e i S 38.369, (Sr/*Sr) . Kk 0.706 5514;
(" Nd/™Nd), H 0.512 309, i+ B H # e, (1) N
—3.62, B B Nd B UAE IS 4,0, 4 1.20 Ga.

R S T 45 (2015) W45 Je M 46 54 TN K A AR
% 4 112.1 Ma LA J2 4 5 P R 7 5008 L 3055 i 5
PR R Y 5 A5 2], (P°Pb/**Ph), H H N 18.666~
18.734, (*"Pb/**Pb) . It {A & 15.693~15.718,
(“*Pb/*Pb), I Jy 38.940~39.079. R HEZH 1= A
B4 EYS/"Sr W i M 0.709 54~0.716 96,
¢"Sr/*Sn,}0.706 6~0.714 5,"*Nd/"“*Nd }0.512 14~
0.512 32, ("*Nd/"Nd); & 0.512 03~0.512 16, & K
1 (Sr/®Sr ) A 0.707 047 3 ; ("*Nd/"™Nd ). N
0.512 339, i+ H 15 8 ey (1) A —8.7~—5.2, " B
NA AW 1w, H 1.21~1.64 Ga.

4 vk
4.1 RERRK

i SCE A, 1 8 — BEAR 28 Mo DX T L a4 %
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Chondrite -normalized REE patterns and Pimitive mantle normalized traceel ement spectrum of intrusive rocks of

JEHEARACE PR TR R AE A5, (2010) 5 T H I AE(2011) 5 Y U5 45 (2015) 5 W 57 B K a4 0 A6 45 (2010a)

B, 525 I BB O I R B AR R XN e B
R0 B VR T, B 4 T 5 5 S 30 o) %
PIAH G TR 22 & J8 07 K iU A1 S IN K By o LA-
ICP-MS #5 1 U-Pb 4 #% 126.6+£2.2~127.5+2.2
Ma( T E M4 ,2018) ; JE MEG HIE L 0 L 4 i
N K A K AR K 7 LA-ICP-MS %% 47 U-Pb 4F %
S35 A 113.64+1.2 Maf1112.6+1.6 Ma( F E N4,
2011) , 5 WGk % U A 24 6 = BE VAT Ar AR IR Oy
112.6 Ma(F £ %, 2012) 5 2% FLA5 (2015) 75 2] B A%
IRERT WA K AE B %A SHRIMP 5 41 U-Pb 4E i 4
115.5£2.1 Ma; I Ah , A R B 53 48 45 3 A $ 2k 57 Bl

W46 B N K LA-ICP-MS &5 f1 U-Pb 4E #8 2 K
119.8+1.4 Ma (MSWD=0.58, n=15) 1 111.3+
1.6 Ma(MSWD=0.61,2=9) B #f , i & 5 W F R %
221 A (117.141.3 Ma; & 1E M4, 2018) Fi 3 42
#(117.7£0.9 Ma; 455, 2016) IR AHY 5 & 5
W) 5 7 804 (111,742 1.0 Ma; 424 2016) 1
WK (108.64+1.6~112.741.0 Ma; X1 £ % , 2010b)
AR — B B85 R AT RGE A ) — BEAK% IR B
A B 5 ST AR S EE L A R DX BRI 1 R
Z P TR BRI 20 110 Ma #3005 3)
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Table 1 Pb,Rb and Srisotope compositions of intrusive rocks from Longgeer and Luobule iron deposits

252 LGROS-13-1(4%%) LGROO4-4(FHE A7) LBLOS-1-3-1(&#)
205ph /24P 38.975 39.145 38.768
207ph /24 Ph 15.663 15.723 15.623
205ph /24 Ph 18.597 18.626 18.425
(*Pb/*Pb), 38.584 38.964 38.369
(*"Pb/*Pb), 15.657 15.718 15.616
(*Pb/*Pb), 18.472 18.550 18.281

Rb(10~%) 118 15.26 112
Sr(10°%) 221 334.5 209
$Rb/%Sr 1.542 22 0.132 00 1.545 53
1S/ Sr 0.707 243 0.707 260 0.708 996
(¥Sr/Sr), 0.704 758 0.707 047 0.706 551
Sm(10~°) 4.35 0.623 0 3.63
Nd(10~%) 22.1 5.059 16.8
4Sm/*Nd 0.119 257 0.074 490 0.130 454
HINd/*Nd 0.512 369 0.512 394 0.512 404
(“*Nd/"™Nd), 0.512 281 0.512 339 0.512 309
enalt) —4.13 —2.99 —3.62
tonz(Ga) 1.24 1.15 1.20

o (TSr/%Sr)=""Sr/®Sr—%Rb/*SrxX (e’—1); exq(?)

SN/ Nderor()=0.512638—0.1967 X (e—1).

4.2 BREHR

i ) — W RS R ML X R R A Sy h — i e
B AE B A, A/CNK/NTF 1.1, & A AL ) £ [N
A RS RYET Y Aot EE A%, T HERR S Al
PB4 7 g L A A A TP S B T, Ze
Nb+Ce+Y H 109X 10 ~239x 10 °, % A I 4¥ &
T BRAEAIC, £ 1 AR B R /N T SR Y A B K B
Fr ORI RE R A RUAE K . (YSr/%Sr) /T 0.710,
Si0, 5 P,O, & f 12 fAH ¢ (& 6a) , 55 8 76 fi 45 o1 5%
555 38 470 U0 A v B S S R R B 0 I IR Y B Bk
24 A BL L F8 78 THUAE B 73 RFAE . 7E Th-Rb K& &
Er(E6b), ThEmS5RbFEEEMEXLR, B
U 1A A6 5 T Ak R 3, LR TE 4l 35 4 R R B —
B IR AT = A 2 LB 1 TR AR B 7
4.3 FBREXKEBE

5 80— AR IR L DX S 2R A R A BAT T
1) e (DME(—8.7~—3.0) Ml e OfE R — 7.1~ —2.1,
A AR T BB A8 K1) ena(2) F 4y (2) 18 BH 25 3 8 1k ] fE AR
J2 TE B R 2 b AT 1Y, Tl RE A Bl 2 R A o
A R AR e L X R A A A7 78 12 R I 4h R i
A/ ST e AR gk RS A (F R 04, 2011) , H Nb/
Lafll ex,(1) 5 SiO, & 2 7 A & (Kl 6¢,6d) ,Rb/Yb-

= (]“Nd/mNdSampm(T)/mNd/mNdeUR@ —1) X10%

Nb/Y ¢ 7 & 3% B Hb 7 40 o3 1) YR e A 8 2R Ak ) 72
Wl & A T AR (K 6e). AN, IX 1R A A
A7 7E N K A (] 2a,2¢ 1 2e) , HLIN K 54 44
TE IS 25 AL A — 30, R R . (O (—
6.8~—0.2)(Zhu et al.,2009) , X & # Ik Jy 2 5%
IRAVE A JIEHE , FeO™-MgO & i B /18 X N 1k
TRASEAKIRAEMABEE(E 6D, L, 73R
A R 5 TR G VR FH AT e R DX N R R A I
b ) FZE ML

T ) — A R O (= ACE 5 0 SR Ol s B
A AR BL Y b sk Ak 2 PR BT, B 0 R R AR X BRI,
HASMM Euss %, 84 Rb. Th U K .Pb . Zr fil Hf
LERBETHEAILE, TH Baf Nb, Ta,Sr.P . Ti%
m iR E (F5), om0k LA R AE L 78 kil
#+ Ce/Pb-Ce F1 Nb/Th-Nb #1 51 [ fi# I (1€ 7a,7b),
FE AR T 8 9K L B BRI DX . 45 X
Ab 1) R Ml R 3 PR BT A R T R A S TR Y 5 )
TR Ll Sy B B A SR TR B

5 A I B 5 MR IR e T e G R S ) (HRE
M7 Ba( & 372X 10 °~613X10°°) . #% Sr( & &
1 73X10 ~388X10 °) , & Pb({ &K 9.6 X10 '~
35.5X10 ) Y R M (20X 10 *~33X10 °), H]
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U==5.3 fl Ce/Pba=2.9W) & . ¥l 8a ti 1 M 9 45 /R T 8b). AL, DLW I AR TE 5 HE it A% vl 4% T
HR G A UL G FRE DI OE  Rb/Y 5 Nb/Y  —EAEH L 5% ~15% W il i Vi B ds ik 2 5



%6 ) TN LB A 1 — B R DR AT PR IS I AR A A R e A 3 BRI AR TR 1899

1.2 7
(a) A 3 At YU (b)
T 0% 3R ] Od%
1.0 B &
o oCp hod
o) had
5r o iy
0.8 + =
g © o o
< . 4r O
Zo.6f ot o) = %O &
= O ~ S
© @o 08Bg T »
0.4} o &° & -
ok
* O
0ol | AT % 10 B B
0 1 1 1 1 0 1 1 1 1
0 2 4 6 8 10 0 0.2 0.4 0.6 0.8 1.0
Ce/Pb o6 Nb/Y
20 .
©) (d)
16
YU
ol i
LY/R XIS
121
= o S
£ g
8+ O O
o)
@@ o 54 R £
4F (@)
o
*
0 1 1 1 1
0 10 20 30 40 50
Sr/Nd
M AFC
80
f
60
* 1
%‘3 1
40 e
I
|
I
20 1
|
LoFwTTTeee-- > 1
0 1 1 1 1 1 -15 1 1 1 1 1 1 1
50 55 60 65 70 75 80 0.705 0.710 0.715 0.720 0.725 0.730 0.735 0.740
Si0,(%) ("Sr/*Sr),

8 1&A i PEM K R W {2 A& Th/La-Ce/Pb(a) .Rb/Y-Nb/Ya(b) . Th/Yb-Sr/Nd(c).Th/Ce-Th/Sm

(d) \Mg™SiO, (e) Fl ey (£)-("Sr/*Sr), (1) K it

Fig.8 Th/LaCe/Pb (a),Rb/Y-Nb/Y (b), Th/Yb-Sr/Nd (¢), Th/Ce-Th/Sm (d), Mg"™SiO, (e) and ey (2)- (*Sr/*Sr),
(f) diagrams of intrusive rock of Luobule, Longgeer, Nixiong iron deposits

JEMERR A S Y K D45 45 (2010) s YUY 45 (2015) 5 I FERF K LA 45 X 46 45 (2010a) 18149 5 141 4 A1 7]

T I B (E 8¢, 8d).

T — A R X SRR T A R A S
(113 Ma= ) e ()} —8.7~—3.0, —- B Bt Nd ##
RAEW 1o, I 1.2~1.5 Ga(Zhu et al., 2009 ; 5K 5% 5
420105 Y TS 45, 2015; A 3C) , JR HER A 85 A

e O N —7.1~—2.1, ZFr B HIBE R AE R v
1.3~1.6 Ga(Zhu et al.,2009) , 5[5 393 W] FF 8 X 1A
ena (O fH (—9.3~ —3.4) Fl By Be Nd #5528 4 8 2o
N 11~1.9 Ga—F (X 55, 2010a) , ixX 136 B X P .
BRI RS SUEsINACE 3/ S L WUR AW it 7]
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JRR R N TR LR B — RS R b XA
W2 A A Sm/Nd H K 0.16~0.22, 3 — H /N TF
0.3, Rb/Sr b {H F 4 4 0.51, B K T 4 5% F ¥
0.35,Nb/Ta} 8.6~15.0, 5 152 FH{H 12.5~13.5
Wy 4, Co Ml Ni 9 & A XA CF 328 11.9<10°°
M 5.2X10°°) , &A% A Nb/La tb {5 (F 4 0.28) 1
Nb/U {8 (5.25) #B 48 75 5 3% T fe hy Hh5e >k .
by 58 4 SO 0 RO B A 2K Mg O B it 3 i (Mg
>60) , 1M A DX 48 5 5 MgO & & 0.29~2.23,
Mg 20~46 , 45 K ZH0/N T 40, X WHEBR T4 K H
2 vh b8 ) S5 O R R T RE S AT BE R T LAY
JoT B 4 K fl B B (Mg™ /N F 405 Atherton and Pet-
ford, 1993) ; 7 &l 8e 1 , 4 JHR 43 4F i # 407 T- 748 X i
o FIRR M 25 52 06 05 A 31 FB1 DY, 48 78 S R T SR R T
T Hb 5B A L BE AL A ena(0)-(St/%St) Bl I
(Il 8F) , ¥ it 5 ] B 40 J0) 5% 0 oK 1L 25— B0 0 T 46
DU G B A [ A 2 DO 55 B L 2 B4 A A T b o
5 1 0 3 L R B AL AR R T R e
b 195 Y61 2R BT 5 LR 5 A R i La/ T fE 5 i 45
(19~74) , 48 K &R 4y K T 25, A ) — 4 La/Sm
(B (5~11) , 15 B 5 3% U6 IX AT B A $tb 8 V5 9 Jok /%) in
A B Ta BT R AR A S IR S PR XA L
[ FE G 78 T 55 2 U5 DX AT B8 5 Hh g g o 35 43 44 il A
5 (ol B B 45, 2012) . MR 408 S5 7 1) HLE [R) A7 3% 3 (R 45
ST B DXL T S R A T b A T 1Y
B (Hou ez al.,2013). A I, X N B0 2 A5 TR X
Yy 5t B Bk E T A, Mg Y R R P T AR
i
4.4 MK HZEESHRIT

A AR B E — S P A Bt 5 2l A AR X
B 3 2 R AR RORLRE Y M 4R R, R o SR
(2009) I\ h i A= A% LA, A 5 98 A VL 5% At 5 XIS
Hir o A b X 4 ] B B 3k 3 sk A 380 km, L
TH W 30 I ks % 0 32 A o 19 T R 4 B0 SR BT 2R AN
AT RE AR o B 55 B — At . B R R s 2R
BN PLEE B A AL &R L B TP B o El R TR R R FA
2 AT A AR T O 7 A R GK B T KT B
(Gutscher ez al.,2000) , ¥ 7€ 1) 2 W 2+ 52 & F7 % b
Yo b F X & & 5 20 1S 20 5 KR B i s s
Wk 2 B A K sh RR AR T R R 3K 50 FRRAE . I
A, AT i B A R S AT T e B 2 3 R
(Gutscher ez al.,2000) , R I 7 5% Hb B 55 358 N A 17
PR A IR A S R b A Y R

S Y 25 3 AR (Ti et al.,2009) R g% H B 6 358
FE LT A 22 2 4Ll AL A T s )
DL S5 B s A0S B M 1l A D 32 CE ) IR AR
2016) , 3% [F] FE 48 7% H 5% b B b b B RS
B I AR 32 2 T B AR AR Ve 7 AL ARE o

B 25 0 R AR Y ML BR Ak 2 e A S R 4 iR
AL R R b & F 2 11313 Ma kit & & 24 &
H g (rp g M L rp M Il A A ) AR AR R VR ) T
BN (Zhu ez al., 2009, 2016) . B B & 7] 201, b
P % b e L IR Bl 5 R R R e e b
M o TG 56, T 22 WF 9 3 B K BEAN ) — REVT PR ST 1) R
iff wh (Allégre e al., 1984; R o5 A 45 , 2009; Zhu ez
al.,2009,2016) "] DL 4 i) fif B b A6 3B 47 5% Hh B iy
MR ED HHEEEWE, KR X THA
W — AT 5 1) T OFF e A 38 3 R K i e
b B & A BR R A 3RS 3h (Allegre, ez
al., 1984 ). Fifi 7 Hi J5 ] A5 BFF 55 WO IR A, 76 7 0 98
iy e R RS Y PR B 20— ek L Bl
A4 o R 2 (A 35 57 — b 3 v R S R AR IR
Jg 158~169 Ma, & (1) H —1.4~+1.9; Li et al.,
2014) R A R 0 CAn 22 A 2 46 B TN K B TR K
By AR R 119.1~121.6 Ma, N K By & e (1)
g +3.3~47.9, tow: N 0.67~0.94 Ga( %L 16 F 4,
2015; 43 7% 42 55, 2009) 5 818 41 95 [N K By 4 4R 1
118.1£1.4 Ma, &y (1) J +0.28~ +11.77, tpwe N
0.42~1.16 Ga(F/uE%5,2016) ; 56 H YT XU A 111 e
AFIE R 108~113 Ma, 8l s () A +11.6~+15.5,
vz N 0.18~0.43 Ga, & 1 ey (1) +3.4~+13.0,
tonz N 0.35~0.95 Ga(Wei et al., 2017) , i 4 2 fi: B
0 Can By A L 2R T 22 1L 2R D T B0 W
& K 102.6~96.1 Ma (Li ez al., 2015) ) , I 4 7€
11846 Ma 7+ % Mt & F 1} (Hao ez al., 2016 ) F1i 5
Yy 5 i 3G . r e ET U BE AN I — R e i e
XL A1 ofr A R I T 5 b B A R S 92 b B R
Az LA S R e 1, HL A3 S AE A 113 Ma= Fil 120
Ma = 5 90E I & =540 R 5 ) o 38 o

PRI BE ML B 113 Ma—+ KAE f 8 Fe lii™ A
FCFEIMAE,2011,2012; B 5 55, 2012; 9% FLAF,
2015) , Cu-Au M Rl (B TC 2245, 2009) 5 i 7 &8 38
HEHB I L 120 Ma+ F A Cu-AuHERUR £ (R %4
85,2009 B 1 °F- 55, 2013, 20155 J7 ] 45, 2015 ; X1 it
45,2016 45 s 5, 2016 4k 55, 2017) ,Fe ULTE N
Bl (R ERAE, 2015) VL BRI ) 5 8 R I AT
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Ik CH ) B 1 FH 98 3R BH |, RRLASE 119 76 1 25

TR A & RO R ™ (1) B B2 R 2R . | A0 B 5% b
Hf [ {37 2 B 5% 26 B, $ir % i e R[] 1 3t 5 Ja8 1 4 il
TR A R AT R R T b R A Hb 5w T DL B
RS CLH,O Ml Cu-Au 87 L % ; 5 Cu-
Au A FIF R, 5 Fe(-Cu) A 1E AT X/ 2
K— R IR T 2 W b e ) T, OF kAR T e IR R
T8 9 K 3045 Lo ) TR A 1 TR B iR T o D
(Hou et al.,2015).

Hh AL BB iz B R RN R R G SE b R R R B
I — g e R0 R Xkl T B, JE R BT
M B HHL — PE X — A 110~116 Ma (il 5% B 45
2012) F1JE 35 35 FLHLIX 120~127 Ma A2 IR 1 45 %
T Bl 0 AR Ak 8 (D7 18145, 2016) , 3R SE T JE
5% 1l L S A T R A EE T L E RS B — B LR
M EEH (>4 500 m) (kA — DURVE TR B B K
TR JE S AR (291 600 m) , Ui B Hh b FR L % ke
i 5 85 A T S O I b AR R (2 v L4, 2014) . H6 1l
I 47 57 B A S8 8 M HAE 127 Ma LAATE & & 4
Bill 48 . 5491 AT 68 I AR Sy s 2Bl — il A A 0 AT
A S 5% 9K 1A /9 4K A 38 (Zhu et al., 2016; Wei et al. ,
2017) , I I % b R RN JE 3 R UK € & i 4R TR
— & BB Iy 2 MU IR G — , BV BEA W — R
SEAThAE AT B AL R oL AE 15~10 Ma Z )5 1 24
113 Ma [i] m IfF i A BE N 9] — Z8VT PR e R A T K e
(van Hunen and Allen, 2011) , %% i &l ¥ FR K &9
PR LI A2 A IR oA I AR S AR A P
LY R A i i e A Y i D Wit
FRKMBEAR, 718 3 T st 22 ey
JoT R AR o3 s Rl B B R PRI S R
s ST B IR AL, BUR B IR A A K ETHEAL,
BT RS B — RS KA I XD T b R
P12 i 5 2 S RS Sl R 08 R TR 5T i %
iR Fe JliHEFL .

5 45

(1) ¥ A5 2k iU 48 i< [N K 2 LA-ICP-MS
B U-Pb4E#4 4 111.3+1.6 Ma(MSWD=0.61,n
=9), 5 v HE A By Ly K INK A
(113.6+1.2Ma) . KB A (112.6£1.6 Ma) FlFE
M OIRERA ™ K AL A (115.5+2.1 Ma) ¥ 8 R
P WG 0 R B 7

(2) 15 B — BERS K U™ 1= A o — e 0 48

PEAE XA, A/CNK /N F 1.1, (7Sr/%Sr) B /b (<
0.710),Si0, 5 P,O; & S A C, B TRIAE K 5 . 55
M) Eu St %, & % Rb. Th U K% K& T ¥ A 7t
Z,5 M BafMNb, Ta. Ti%mFim oK, 15 x HoN
BlCE IR A

(3)FE B — B IR 5800 A L6 B Rk
U5 T b 3¢ ) 00 43 0l A7 45 TR ohobi R DU RR A R
P IS, M B R % 4R T O AR STk . A
WAL D) T A 3R A R B AR Y EH .

(4)hir B% b He F1 IE 3 1o R AE 127 Ma LU A& A2 %K
B 45, i R of A BE 2 ) — TR 52 AE 15~10 Ma
ZJE Y 11343 Ma & A W gy, 5 BURC L) o K
PR AW 51 & SZ AN b AR 3R S8 AR Y A B
AR Y T B I R R A ik & A1
B9 E R E KT Mot 02 b se ) ik AR
G L AR AL, T LS B — BEAR KR R A S
At bR 5 b R R B A R B

HEILAFE M (http://www .earth— science.net).
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