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Abstract: Granite is the main component of continental crust, and the occurrence of Mesozoic granite in Jiaodong Peninsula is an
important basis for deducing magmatic evolution and tectonic evolution of subduction plates. Therefore, the study of granite and its
xenoliths (meta-maficrocks) exposed in Rushan area is helpful to better understand the magmatic evolution and crustal evolution of
Jiaodong Peninsula in Mesozoic. This study provides new data of major and traceelements, U-Pb dataand Lu-Hf isotopesfor
Jiaodong Peninsula. Petro-geochemistry shows that the biotite monzogranite has the characteristics of high potassium and calcium
alkalinity, and is relatively poor in elements such as titanium, iron, manganese, and magnesium. The rock may be I-type or M-
type granite with a high degree of differentiation. The large ion lithophile elements Ba and Sr are obviously enriched, and the high
field strength element Zr has no obvious loss. The SiO,, TiO,, Fe,O,T, and MgO content of the amphibolite are 48.9%, 0.68%,
12.64% and 7.33%, respectively. It is a tholeiitic basalt composition, and the total alkali ALK (K,O-+Na,O) is relatively low. The
large ion lithophile elements Ba and Sr are not significantly enriched, and the high field strength element Zr is weakly depleted ,
which is similar to the geochemical properties of the garnet plagioclase amphibolite. The granite has magmatic zircon and the
amphibolite contains metamorphic recrystallized zircon under zircon CL image. The zircon U - Pb dating age of the biotite
monzogranite is 118.5+2.7 Ma, and the value of &,(z) is —15.4 to —27.7 (Mean=—25.241.4), and the corresponding two-stage
model age (Tpy,) is 2.16 to 2.90 Ga, but most of them are concentrated in ~2.8 Ga. The upper intersection age amphibolite
(xenoliths) is 1 839+ 27 Mal(zircon U-Pb), and and the value of &,(2) is 0.5 to 5.1 (Mean=23.23+0.74), corresponding to the one-
stage model age (Tyyy) is 2.02 to 2.18 Ga.In addition, the value of g,{¢) of the granite-bearing granite in Niantou Village is —25.1
to — 27.1 (Mean= — 26.0+0.18), and the corresponding two-stage model age (T, is 2.75 to 2.87 Ga.The g,(r) value of the
xenoliths (garnet amphibolite) is 3.7 to 4.4 (Mean=3.93+0.21), and the corresponding one-stage model age (T},,) is 1.99 to 2.03
Ga.The above data indicate that the granite is the product of Archean crust remelting in the Eastern North China Craton; the meta-
mafic rocks can be classified into the Jingshan Group of the North China Craton. Therefore, the Mesozoic granite and its xenoliths
in the Rushan area have the same affiliation as the North China Craton. The granites with model ages of Archean age in the Rushan
area suggest information about the crustal evolution of the Jiaodong Peninsula. It does not have the characteristics of magmatic rock
produced by delamination. A short time after partial melting of the lower crust entrained, many ancient xenoliths (meta-mafic
rocks) were carried to the subsurface by re-melting magma.
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Fig.2 Geological sketch map of the Wuji Town, Rushan City
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Fig.3 Geological relationship between biotite monzogranite granite and its xenoliths of the Zhengjiakuang village
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HF3118.5+2.7 Ma, #8578 F L4 HIAER

X B b B A N A (19LR58-2) iy 19 445 A
T IX 0 AT 5 4F 45 SR n 181 6b 5 B 2 3 Fr o . 8540 Th
R AE (16.56~588) X 10 *Z [a] , U & & 78 (78.8~
426) X 10 *Z i), Th/U WAE £ 0.17~0.38 Z 1] , K
WA T 0528 4 . A — WA A0 AR I R T
ML LT (K 6b), Al g & B T Pb XK 8. I,
I 29 H B a2 SRR O 1 839427 Ma, 454 CL
EIGAT AL, BHE A A 1 A8 AR % R 1 839+ 27 Ma.

R A (2020) B4 X BE S S AR M N A
(19LR39-1) bz H: [ & & M 46 54 %4 (19LR39-2) # 17
TR AR AR AR R A TN A

(a) CL image of zircons for sample 19L.R58-1; (b) CL image of zircons for sample 19LR58-2

&1 73424 Ma, & 1816 B4 2 19 98 1 B AR
117.5+6.8 Ma.
44 HAHEME

TEBS A1 U-Ph B4 2Z I, W FE S 2EAT B A B IX R
AL HE R 28 FAB 53 BT, 434 45 2R LB 35 4.

X B KRR K A (19LR58-1) 20 S A1 1
20 A4~ 43 B A HEAT 40 A DU K TCHE/TTHIE R 0.281
922~0.282 250, "Lu/""Hf {& & 0.000 329~0.002
677, VLS A AR 1T 545 2 (HI/THD R 0.281
917~0.282 242, it & B/ # & () H
Hh —154~ —27.7, n K F ) H S —25.2+1.4
(MSWD=194) (& 7a). 7158 15 2] — K B 47 %
(Tom:) 2 163~2 905 Ma( &l 8a).

XK A I (191LR58-2) 20 i 45 7 1Y 20 4~ 43
B A HE AT 4> Bt . THE/THE B Sy 0.281 733~
0.281 790, " Lu/"Hf & 2 0.000 070~0.000 741, LA
B AR A 1S B (HE/HD R 0.281 658~
0.281 772, 7+ 545 8] & (O AN 0.5~5.1, INALF-
{84 3.23+0.74(MSWD=51) (& 7b). i+ & 15 5] —
B B AR WA (Tn0) M 2 026~2 181 Ma( & 8b).

XoF A RHE A N A (191LR39-1) 7 i 4% A 1y 74
I3 MT AT A3 B A . HE/THEE O 0.281 827~
0.281 940, " Lu/"Hf{& 2} 0.000 747~0.004 046, LA
B AR A 1S B (HIE/THD R 0.281 791~
0.281 811, i+ 153 e, (1) {H N 3.7~4.4, INALF 1y
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fH 4 3.93+0.21(MSWD=0.62) (& 7c). i+ &%  0.281 986, ™Lu/"Hf{E » 0.000 520~0.002 711, LA
— B BEBE AR S (Ton) A 1 990~2 030 Ma( &l 8c). B A AR A R (HIE/THD R 0.281 927~

X A A (191LR39-2) 23 4% 4 1Y 23 4% 0.281 983, i1 158 e ( O —25.1~—27.1, il FL
Br o5 A7 43 A i Ak . HI/HIME R 0.281 935~ FHME R —26.0+0.18(MSWD=4.9) (] 7d). iT-5
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Fig.8 Hf model age frequency histogram of zircons for samples
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53 o B AE R (Tow) N 2 752~2 876 Ma
(E8d).

it

51 ERER

B A AR IR DA JE HE B O M8 B B B R
PRI T 5 ) TOHLE/TH B A R AR AR R T RUE B AR
BF AR R B HE[R) 67 28 20 B ( 52 4 055, 2007) . HR
Xy 2 FE b AT 5 JE AR AT DL HLE 8 B 2 AT i ok
87~ (Zheng et al., 2005).
511 EHMEE EBLEEERE -S4TH
A R R AR A A, B IR R R M I A
TE B F R 545 (Ye ez al., 2000b). ¥ JLAEWFFE TAE
T, A L L R — S T ool AR AR
TR FH B 25 A, 00 5 6 et LAY JRRORE 25 1) 4 A 0
JEA BB G T —B0UH~1 840 Ma 4% it 4 % (Xu
etal., 2019). A 7838 i HEAN A9 85 4 CL BMG
X5 6 He Al UE BT 7L L b DR A T A (191 R58-

5

2) 925 AR N 1 83927 Ma, $677% 9 8 ¥ 1L 4 117
Je i AR T A XA 25 (2020 ) 8 1o 0 5 JE L X
AR R A N e AT B A U-Pb 2 4R £ o —
KBS AW AE BAE S A2 46 T 1 906 £54 Ma % 1 821+
60 MaZ [i] . /i ABFFE R B, 4% F e Hedit = oot 8
i =IO SR SRR R AE 1.7~1.8 Ga & J] T — Ik
i J A TS AR i XA L AR RR - L B A A AT 1
J31.7~1.8 Ga(Li et al., 2012). A itk , FL 1l Hb X 4}
KA TN 2 (19LR58-2) A A8 i i 48 71 e b b XA
FAOEARAY) A e R M LT REJE T AR AR B .
AR I 2 (2020) 3 5 % L1 H XS A A £ A
# (19LR39-1) #E£54% 41 U-Ph 2 4E15 H & AH
DN A 4 T A R 1 734424 Ma, 48 78 % 70 & 3t 1
WHN~1730 Ma BT — WA FM . ZBE
(2004) %t At 7 PiE ~1 800 Ma HY B £k J5 2+ 1% Bf ik
7T, RN A S B F R R F G T
~1 780 Ma. " REH5 7 45 75 & 3 (L 5 AR b v i il
JE R — W S A O Lk 09 0 =R T R R RR AR
L STV A Bl 24 A 1 7 4
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I 5t L R AR MR A A AR )T IZ, HLRR
PEA Z AR (XU RIS, 2017) . AR SCHE— 2B F 5%
ALl X R A TN A (19LR58-2) K & #E A /1A
7 (19LR39-1) Wy HI[F 7 AL AL . 158, RS A N A
(19LR58-2) 1 & ( ) 0.5~5.1, HI B s AE W Ty N
2026~2 181 Ma. & #HS A A (19LR39-1) 9 &
(A 3.7~4.4, HE (1 85 A Tov (B8 1 990~
2 030 Ma. ¥T2E4 3 B 5% T/ 3 % I 30 745 7 il A8 3
PEFIEAT T R 0 AR B 5T, & Bk S8 BL M 25 K (R
o B 1] J& Z Uk, 4 5l Ok 2.06 Ga, 2.11 Ga,2.12
Ga.2.14~2.16 Ga(Meng et al., 2014 ). W5 20 B fh 1
FEPE A SRR S AL B s K e A
WK, T B &5 A B IE Y e (OB (3230 75 i
) (& 9) , AHE A TN A F0 8 A AHE A N A ] RE 2
2.0~2.1 Ga P\ 75 i b 1 vh 43 S 1 o, AT RE 45 s 7l T
T AROB A= M A 4 A K R 3 T
51.2 ERE A KIS KBRS R LR
B3 30 H A r R oo R LT R R B S 1R
ST LT YRR AR B A 2 R (H R X T
16 5 5 1 4 5t U T R ke R AT A A A 1. X AR Ok A
(2009) Xt 75 B 3 114 B 2= B A B A HEAT T AR 1Y)
B U-Pb 4, R385 A1 00 — 4 A 1 45
AR R 790~782 Ma, 55 2% (1 45 &b AR % S ~219
Ma, 55 = 2 85 A 1 45 & 4F % ~214 Ma. T ff
(2018) 3l & X 5 5 15 1Al 5 =~ B X K AE 5 A
W5, 2 B O b X K AR KA I T AR I o ~
126.6 Ma. FBALHE (2005 ) XF Jb 75 6 B i Hh X o A= AR
BN EIEAT T @A, B % e K A7 A 3155
W, 9N . ~210 Ma, 140~160 Ma,~110 Ma,
FEAEAE B A T & B 700~80 Ma Y 4k 7k 85 41, 38
TN IX A B AR R T4 T AR

AT 5 8 o TEA B A CL S \U-Pb a2 4F )
X3l b S s L Ll Ml DX R < B AR AR R e (191R58
1) 45 FAE IS R 118.542.7 Ma. b, #E— X FL 10
M X 2B B KA R (19LR58-1) A% 1 A€ B 7
(19LR39-2) i HEFI i R k4T 748t . Hoe, R a b
TR AR A (19LR58-1) &, () 18 B-A R K AY T (L,
K —15.4~—27.7, BEXAEWE T, 1H K 2 163~2 905
Ma, B A 8RB4GB 3 r A s o
T T8 4 2 163 Ma Hi1 2 215 Ma, {5 K % 43 4 78
~2700~2 900 Ma. 2 100~2 200 Ma J& £ 1L 75 1& 111
N A KT S o iR B B Br 2 — I O 4
(2004 ) M 75 1L 7 18 54 7 R LA #3 0 ~2 160 Ma,

20

it 2
0
&
_10 -
o G
o i SN ) [J19LR58-1
w K .
55 b WSS 19LR39-2
D 9
a A O 19LR39-1
g & 19LR58-2
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Fig.9 The map of Lu-Hf crustal evolution

IR WIZ M X AL XA 2 — R ARG 1t A BRI
B, 3 AT GBS 8 L R, AL Ll AR S
7o WATREFE ARG Al R P A KA IR A B E
AL B9 A Xy — TR Je AR H OBk R A, 2007). H
W, B AL B A (19LR39-2) ey () 18t BA 1R K 17
B, 0 —25.1~—27.1, B XAF W Ty 4 2 752~
2 876 Ma. 43K K Fifi b 76 — URPR i 2B I AE R
£ 2.5~2.7 Gaf K44 80% 1) Hu 5% JE i (Condie
et al., 2009). Ky #f B ] (~2.5~2.6 Ga,~2.7~
2.8 Ga,~2.9~3.0 Ga.~3.3~4.0 Ga) ]t 5 4138
20 T 2 R 52 A K ad 2 (Zhai and Santosh,
2011) , Hor At v 173 B 5 19 32 2 A K B B A~
2.7~2.8 Ga, G (~2.5 Ga) & I T F-1 3 it
2 (Wan et al., 2011). AHF 53 Fr 15 2] (9 48 i 5 (10 B
FAE W Tow 4 W 5 6 V6 b X A9 46 5 7 R RK 2 B AR
(25~274C%E) MW & (Wan et al., 2011). [Al A, 4
F A A (2020) X 1T 7R 2B 8 H Xl ool AR K A X
AT T HIE AL R 534, R W T (H R 40 4
TE~2 650~2 820 Ma, I 15 H 1% 4k i i 5 28 i IR
Kb TTG R KA . Beab, B b AR 32 B 48 i 5 A
ST L AR A B A L AR R A HERI R
B 5307, 2945 T — B B AR IS T, (~2 600~
2900 Ma) , 48 755 Jisg b iy K i1 555 65 i 4K 19 46 5 25 340 /2
Kty w5 B A 4 il Y 7 ) (Zhang et al., 2009).
HY I AT, 455 b KA 22 FRAE 52 08K 2R e (2) - T
R4 (9) 5 X 3ot b, ZL1l b X 2B < B — K AE R
v (19LR58-1) Fl & M 46 5 v (19LR39-2) A] BE e I
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TR A s bz E Ay b 5T Y o
52 WRGEHMEEELHE R

A w398 L ) K il b 2 30 AR A i AR e il 4
TE B, R 3K 25 T BGE H e AR o ofin J5 1 st 1Ly
15 R B 51 (Xie et al., 2006). WF5E £ =S4
I, 4 M P o) 48 J0 A HRART e i A 5 2 ) Al 48 3 1L
YER S 80T A A B RG IR K v Ly 1 b 7 i JEE (X
etal., 2006). JKE A H DX A 35 38 SE R AE B B4 1Y
Mg R A EMEAMTFaREHNIET TR,
XF I 7 B E R 50 km (Martin, 1999). Hou et
al., (2007 )%} B 7 Hb X M pR 25 th 38 B 46 i) 5 64T T
Sr-Nd [F] {57 2 21 AR, #E I R b IX B 0k 20 it b 52 TS
J& % /0 2k 50 km. 3X A RE AT Ml 5T BE Bk T — Bk
R T JRRORL 25 A B A8 O R VR A (i LA, 1999). A
A1 VB 3z Bl 5 300 R T L R T B R 2
g1 R K KA A B 4 4 Rl (Zheng er al.,
2009) , X BB 7 A= HAT & Tl 43 04 il 48 5 9 A R
SR LA R 3K TORRIE I AR B A R — 2R IE K AR A
6 7R I3 B 3 AR AS [R)R BE 9 3E6 43 4 il (Martin,
1999). XA BL T, 0 J& 3 L M 52 i 5 43 465 il -5 3
XA B 2R AR e N A L O HLOR 4R IO
Tk R e I AR R N 2w B TS
A1 . b R A BRI 2 B, U5 1 L A X e =
BERRJT T M 7e , 7 34 b 52 5 B 29 35 km(Yang ez al.,
2002) , 1 76 PR % 4 1 1L M58 R B R F 50 km. RLE,
T Ll T b e BE K BT R R B = SRR TSR
by DX Ay B b 0 R B BT T M 5 DR e AR AR RO
L QN RUE QAN T N2 Sl WU 9o | R it
11 & SR UUAE FH AW A5 (Zhang ez al., 2009).

Vi 2 AR AR SR A e v [ R BB B B, HE D AT
g5 N HL BRI A SC &R . BT ATE R AR b X A
Bl % L I BR Al T K B B 5 (Guo et al., 20065
Hou et al., 2007; Yang et al., 2012; Cai et al., .
2013; Zhao et al., 2018; Liet al., 2019) , & B 44>
Hi X P U0 BR A BT R R . IR 3 AT RE R R AR
1% 5843 M X AE~111~126 Ma A JF PR U0 . Howk, il
B R CRHE A NS ) /Y B0 AT B8 N 5 A R UG , M
W2 YR TV B A T A M S ) T A T D 48 Y
Py (L 10) , 138 i 50 B A B 25 A B B D008
T A T R BE R BT IS AR, O R AR B 5T —
MEAEF . Yang et al., (2012)7E & 75 H IX A6 i 2 1Y
WFFE T, R R S A AR A 28 MgO i Sr/Y &
TR e () W LB R T AE B A 2R e (2)

fE—24.2~—18.6 Z [a] , 3% B 3X W] Al Hy K °F 7 Al B
{iRUIESIRESE | AU VT Bl N £ iR @ L R . a e =y
AVBPR UL . Lier al., (2019) 76 B 4 2F 5 1 i
X 2% 4 (115~118 Ma) # Bk 4k 2 3 87, B R i
AR A ew (1) ( —17.9~ —16.2) | &y (1) ( —
21.4~—15.3) M 8"0(6.6%~7.9% ) , 3§ 7~ & 7= M [X.
TE~118 Ma H i A V8l ool 3 B B Pl Bl — A3 e ik
O HAE AR B rp AR = s KR (170~
140 Ma, 140~125 Ma, 125~105 Ma) H , ey, (2)
K —22.3~—10.8 & (1)} — 29~—10, L B T ¥R 5>
I Bl R BE N 105~170 Ma [a) | 388, If 7E 105~125
Ma H 7 1B 35 B 85 06 (Zhao ez al., 2018).
PrUTAE HIt0 AT LA B0l 22 b 52 45 Rl L JE 180R
Flr B ST AL X 2. A G 6 2L L X R
B TR R B B AR (R S TR ) s 3k 1k
X O SE A6 1A I BUAE 3%y ~111~126 Ma,
M HAR AR T 7 2.7~2.8 Ga. BF 9T X P AN 4E 1
A i HE B B AR I 8 26 7R H o B8 1 R
B SIS 40 il 7 ), R AR R 6 T ML X R
W TTGIE B — B (Wan er al., 2011) , B/
L 111 XA BB A 7R R B Ry I, T2 T
PRUTVE MY KA 2R & A T 3R 0T, 46 1 55 1 JE iR
AEIE (X AE B A TE AR I8 KRR R 160 Ma 2245 ) i
FIUR DX AR 8 #2300 . R, 2L LU M DX AE B 2 AR OR L
A YR UUE 7 A= 55 0 8 0 F (B 3T A g vl DR 10
WWAH KM Wang et al., (2005) & #L~171 Ma
BF, % 7 B B A< R 0 48 2% M Xk & A PR UTAE
Gao et al., (2004) R 3L TV L 7= L
FAIRIR A A BESE  HEWT ~159 Ma T #hse it 2
ZIFMGRYFU0, PR VIR P2 2 R 324 . Xu et al.,
(2006 ) TA A % J75 W 24 L) 78 £ N — 5 M s X 7E ~131
Ma FF IR U0 . FER AR M X, Guo et al., (2006) #3
JE i LU AE 35 38 0 T4 1L A R R 2R RRAE 4 I A
~114 Ma F Hi52 I PR U0 . Cai ez al. (2013) 1A 0 H
1 20 B BR T Tk (~117~116Ma) f2 k J5 F & 4
(4 5 A1 P M, e AR ML W] B 5 45 AR oh R
Hi A 5 A3 ACAHE A % . Hou ez al., (2007) 3 5
Xif Ak Ak FA B 6 i A (~158 Ma) #5122 i 55
FWs A6 5 5 (~126~130 Ma) HbBR A6 25 % e IESE T
JE 2R 2 5 P AL B T M 5E A ROk A 28 T g R O AR
Ja XCAE R A B T AR g T 4G & AR SR DUAE
FH . NBESE R W, X S8 A8 5 1R AR S KO
PR AR vl 5 AR A A T A2 3h R B R
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Fig.10 Model map of lower crust delamination(modified from Li ez a/, 2019)

R A, N AR M X S A B R e
PEAET L HEEUEHE

[ 7R o T Rl | T = S 1ol A R 1
AR B AR A Z g =& E RS
VR B BT A K GE 5 4N O 2 3 R Rl - B0 i L
Ji Al JEAK ) (Zhao et al., 2012). 164k B 22 (140~
160 Ma) B,y 73 1] P A o S BRI AAR B 2,
o [ 2R B 04 M 5E 1 5 R S HTAE AR 09 7l 28 52 B
IR RL (Wu et al., 2005). 5 it [5] B e 45 4l X T8 ik
T — S AIL B 3R 35 v 4K K % (Hou ez al., 2007;
Yang ez al., 2012). B [H] (~120 Ma) , I8 42
By 32 3 T R AL & — A 1 R 0 52 ),
] P9 & A T R FURE Y 5 J 05 2y, I AL 45 5 A B R
B B 8 IR L 5 (Guo et al., 2004). FEMZ )5, T
I AR AR SR TR 5 T B A P PN I S0 Bl
JLF 438 (Li et al., 2014). AR, 8 4R #b X AT
RETE Mo Ok 2t 38 R et 20 Iy T PRk A A P Ok
W AR X5 X % A A A 2 R b s BT
IR RFAE—3(Gao et al., 2002, 2004).
53 MHREBELUFTARRENE R

I LA o = B g 7 S p A L e
o7 38 & A Bl — Bl TR o G 9 R AR v R A T Y
(Xu et al.,2019) , HHI K 7 5 & N 0 95 & 3 1y
S F v AL AE 1) AR A 5 A I BB i (Zheng et
al., 2013). HEEIWIE N Z G X&) T 200 &
F S AR E A, HOE R i T S B A gk v . (1)
=S W T R S A A bR B Bl — Rl & A
T L2 BiE i #E; (2)140~160 Ma, 8 %< 2F 5 %
) vty RSP Al B 1) D A oo IR o =S e i R
R 18 & AR AR TE L TR R 2 — 1 B A A R
RS WA NI R H BN T A R S A
IG5 (3)~120 Ma, AR 2 5 32 8 KR e — 3k
T AL 3 S B S e ) B TR R DT 2 R R A

A% F A BE B X L 2 A R R
LIS PR A 5 0E i R R 2 E TN O R A LK
W 20k W (R, 2021) . A SCHF 9 X 42 1 8
P 45 Ray sc o, A8 BT R PR (FF & 19LR58-2,
19LR39-1) J& Tty o by A IR Ll BF i 9 I, 6 s vk |
Sy A b v b B W BT, B KA (FF A 19LR58-1,
191L.R39-2) J& A At 5 Fi7 3 Aol i v 2 Hb 72 5187 I il
FR 7= 4 . TR S ) T S T AR R AR R, O
3l A O B AR L R P R R P
AAMInZE(E2).

6 Z5ie

3 3k 0 FL L M DX AR A B G PN S AR R R AT
HFHh 55 5 AR SR IR 45 B % N b R AL T Be i iF
FE AR SCAS LR A

(D5 X IE H AT 28 = BF K A6 B 25 T B AR
S 118.5£2.7 Ma, 45 75 W2 28 B 99 X6F IX 3l 1) 2 A
FH 5 BHE A N & 22 LR G 1839427 Ma, #67 fy
IR (~1.8 Ga)ZE R} .

2D EFEHMBZH __KHERSE e () HE
Hh =154~ —27.7, Z By Be B X AR B (Tow) N
2 163~2 905 Ma, K& 43 4 tH 7E 2 800 Ma; & 3k A
SRR e (O —25.1~—27.1, Z B Begs =L,
AEWS (Tow) M 2 752~2 876 Ma. F8 78 1€ <1 & 4L
Kty ol 2 b S TR R LR AR R R
(B AN ) e (OB 0.5~5.1, — By BEAS 2 4F 4%
(Tow) M 2 026~2 181 Ma. J& & B3 55 1R (5 B K
N B ) e (O R 3.7~4.4, — B BB AR (Tou)
1 990~2 030 Ma. 454 U-Pb4F 2 %¥E , (X #5 w5
Ly 1l DXy oo AR B A R Ak AR T
BT ARt MR e i) S 2t

(3) 4 B3 A (A2 LM 25 ) P RE R T M 56 38 43 s il
Ji T B 14 3 A b 56 ) U A i T D 8 B 1 )
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B A B e S B R B 4 S5 A T R DX sl b S5 5 R
I B3 LAl Y M 5S4 5 I TR A O DX SR I 2
b JE A T e PR A A HoT 2 1A

W& AR B W (www.earth-science.net).
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