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Abstract It has been well accepted that basaltic magmas are derived from the mantle and most granites are generated by fractional
crystallization of basaltic magmas. The evidence for the fractional crystallization of basaltic magmas and even andesitic magmas is there
is corresponding cumulate, however, cumulate is rarely associated with Si-rich granitic magmas, therefore, it is unlikely that fractional
crystallization happened in granitic magmas. This is probably because (1) granitic magmas have higher viscosity such that the
crystallization of minerals (i. e., plagioclase) have been obstructed to form euhedral crystals and high density minerals (i. e.,
hornblende ) have been blocked to settle down; and (2) primary minerals (e. g. , plagioclase) have similar density to that of granitic
magmas. We argue that plagioclase is unlikely fractionally crystallized from granitic magmas although the process was reported in
numerous literature on the basis of the Harker diagrams. We argue that the Harker diagrams are more suitable for basalts rather than
granites because granites are totally different from basalts in magma source and composition. We also argue that the Bowen reaction
series, the principal of the Harker diagrams, is unlikely happened to form a continuous sequence from basalt through andesite and
dacite to rhyolite. The unit and super-unit mapping method of granites is not suitable for regional geological mapping. Mesozoic granites
in East China and Tanncherfi granites in Morocco are taken as two examples to indicate the fractional crystallization of granitic magmas
is impossible. Variable compositions of granites mainly result from the composition of magma source, temperature, pressure, volatile
composition, degrees of partial melting, mixing and differentiation process. Among them the composition of magma sources is the most
crucial to the diverse compositions of granite whereas fractional crystallization of granitic magmas has rarely effect on the compositional
variation of granites. Therefore, the role of fractional crystallization in the evolution of granite should be appreciated in a limited scale
rather than a large scale.

Key words Granitic magmas, Basaltic magmas, Dioritic magmas, Fractional crystallization, Harker diagrams, Bowen reaction
series
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Table 1  Density of some minerals and rocks
T/ EA iy T/ EA I T/ A I T/ A Rl
. 2.3 A 2.74 ~2.76 KA 2.62 ~2.65 A 2.65
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crystallization

Schematic evolution of basaltic magma by fractional
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Fig. 2 Geological map of the Nanlianshan diorite in

southern Jinghong County, Yunnan (Zhang et al. , 1992)
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Fig. 3
distribution in the Jixian County, Tianjin (after Yang FQ et
al. , 2007)

Geological map of the Panshan pluton with zoned
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68% Z [A]) MR FKIR SR = — K AE i #5 (205. 3 Ma,Si0, i
TET2% ~T74% Z [0)) A FE PR PR, 100 3 1 23 2 1 rfoRt L
TR AE R £H(203.3 Ma, Si0, & B 7E T4% ~77% Z.Ja]) Fi/h
Frihidn KB K A (SI0, FHAE 76% ~T7% Z[0)) 5315 4£
FREDFB N A RERIEN 5 R 2 A RS, s
4245 ,2007 ; S5 AE 45 ,2007)

— R A R CE AR A IR AR ECA BR) T RE
B AN TR AN R B 43 R A6 1) o 2H 8, 7T BE A A AN [ 1Y) o
Gio AEE QR RE A 45 5 40 B, B U RBTE SRS A K B i
1T ASTT BB IA 2R 5 Z [RIHEA T o AN /3B 5 TR T & 1
F/0 121 MZARLE (5 R A, 1991) W] Jb 3 4 1
AR 124 AR AR (42K ZR R4 46 45,1995 )
I, WA TR o AR I R — 1 — MR ALK
B4 BT , AS BEAT S0 7] 1 23 o) 40 FF A 1 A 12 A (R
T, B ORREIE A F R R — R e B TR 45 fh
Sy B A F )

6 FHCE AT

BXHLL TR — R RH A B2 o B LA, DR O, R A
B8 A B AR R A SR b B R LUk R B R A IE
JHE?

FATRIE 7L RBCE I, B AT RERE K LR 45 W 0 S
YRR . fEHUE & (JO/K) SRR A5 DI 2 WA K
AR AT 4 I PP 5 ASOREA0 TG BRROHE A ARL T A
AHRA K B RAORE A1 22 ) it 5 MO £ 2 o I
o TEMRIERE AAFT b S KRR MR RHCA 192
sir P R~ REORE A MR A7 , 7T 5 Ay — ST FBOHE R o o
(Pearce et al. , 1984) o FRATIEHIE , 76N K A, BH
AT LU AR5 S B AT T IR SR TE DN P A I T
aie B (WASSCER 4 799) o B4 (EAE R BUA I P ARHR A1 RE
BRAEGITEYE? VP2 NUORE, (B2 IEG Y87 i, 7R
HED T VF 2 SCHR, A L SCER W R B S B M e A R
cumulate (HE b #) UL, FUR:, S FATT Hediii i 19 5 4%, 9
cumulate (AR SCFE i VR ATT £ D8 (9 SCHRA %, BE A A
X, G BEE R ) o P, AT AT, 78 B S 5 ft 23 8 IR
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5, T B S A S L o R B L FEN S e
% Si0, SrEHEURIN, AL O, (CaO St Al Ba A T, Rb/Sr HLfi
BN T, FRINM R R T 45 80 BT s

FRATA N AL T bR KA 2 55 4 B AR i
M LT R AR AETE R, FETEA -

(1) BFAR LA S 55 42 1 AR S B 2K 7
S B BEAMRE (M8 /R) T LA EAE B 3 o LSRR £
GO R A A A 2 I S SRS T (B LR
EARBLG B BB/ PR BB R L) L R
BB S B AR . TN I, H T AR R T
OSSR I e 5 2 T R T I KRR A4 0 0 (ot
KA AR )

(2) 16 BB S5 M SR AE 25K A ST 5 9) 76
PR O ) P B F TR L, TR
S MR ZE LRI B T e AL T 5 AT
DATE R T 2 T O K R 65, 50
iR 4 B (S ) T AN K45 4 K 7 e 1 7
b, BB AE DA B 2 PE T O OB ) L AR
UL T =, B 250 20 W 55 b RLR 1 W 7 43
{EH KRB 1T AT R AL A 2 b, 7 %R g T
AL S MR RS BT K AT 5 K AR RTE IR =, A
IR P R 25 ST MR 0 022 52 T T 6 2 98
SRR e TR AT R A FTE R R
T TS 487

(3) BHK AT B 1576 10 T 40 00 2 AT 26 L,
SHK AT 8 R T AR 17, 3R 1 8 AE R 3 T
A A7 8 B AR AL S B T3 8 1, I
RRHK 7 RERS S 0 15 EL RSS2 B 20 R T, & R KT AL
DI TRIREHS | T 25 5 SV A 2436 5 T

(4) 6 A A B P B T B 3 LA T
PRAOSS G4BT B 1A R R I H A K 1 ki %
B AN TR B (6 1), b T2 96 5 R 2 6 1 B
TSRS, B 5035 I 576 P RS B 1 EUR O K
AT,

TER 0 A, A6 B R A B A S0, A i,
ALO, .CaO St 7l Ba M 7, Rb/Sr HLATRIIN T, FUATRHE A
SE BB FRRED? FEIRIC ZHE T AR A 7EIE
Tt R KT 45 B B M . PRI, 20 S i b
E AT Z FITE R HARLO S LR A 53 A e, %6 2 I
(1P ¥4 B A AL 8 Tanncherfi 2P0 S2BRVERH (B Ajai et al. |
1998) , M 2 i, B Si0, AR, BHK A7 S BRI T
(N 52 ~ 56% BEARE] 41 ~46% ) , FHK AT B 25 T8 1k, )
KA T ALK A K A7), Na, O 411 T, CaO
WA T, Ca 15 St SR RIAIL, [ Sr Bl Ca W& (R I A5 T
SN B S0, S BERIN, K, O A BEHN T K 5 Rb X 2
), B Rb B2 N T o B, MR SIS 1
WK DI G R KB RIAE B BT 1 i A

R2 EEBFHRALEB Tanncherfi FHEK K HHFMMIRL F 5
B #F Ajaji et al. , 1998)

Table 2 Data of petrography and geochemistry from the
Tanncherfi intrusive complex, northeastern Morocco (after Ajaji

et al. , 1998)

TRERE AR RN
P (%) 52 ~56 36 (51 ~54, 41 ~46
(hikfr) And2-38) (rp-EKA)
Kf (%) 14 ~24 38 (20) 7 ~21
Q (%) i 14 (7~20) 23 ~31
Cpx (%) <10 Jo Jc
Hb (%) 15 <10(5~9) <3
Bi (%) s 0 (5~13) 10
Si0, (% ) 49 ~52 55 ~59 66 ~67
Ca0 (%) 6.77 ~9. 10 4.37 ~5.45 3.28 ~3.59
Na,0 (%) 1.34 ~2.36 1.94 ~3.45 2.41 ~3.23
K,0 (%) 2.80 ~3.84 4.21~5.23 4.70 ~5.12
Sr( x107°) 712 ~896 491 ~633 446 ~ 466
Rb ( x107%) 90 ~131 118 ~207 180 ~201
Mg* 64 ~66 46 ~61 49 ~50

T OO B 4 i KRR A AR A B0 (R i, —
KAER & S AL TN A I W) 2L A B, J 3 1 B S B
DVHRAMMANAE L . A T RE IR 5Ok
FAY K INK A (P§ Berrada, 1993, 5] H Ajaji et al. ,
1998)

FRARA AH 2 B K (N 52 ~ 56% FEAKE] 41 ~46% ) , IF]
I M A - TN A - AR b o, RS A RS R 3% 22 /)
VKOs = m T, SEE Sio, & & m,
Al,0, ,CaO Sr i1 Ba &Ik T ,Na K #1 Rb #1117, Rb/Sr H{H
BT AR RHC A A R (B L) iR
R HTRE AR b BUE I RS A R A 2 A B
ARETEILT WA IR 4, At 2 F 2 A48 1) T T 45 & 43
BIVETIR AL B 5 1o A2 AW 33X 7T RE 5 A 1E 4 5
W s B A G, T TE R AT Sk i e e B I i 1 AR T B 3

IJ%E?:XO

7 R vEP R

W T R & B TE K RCAE DT LA E RIS, B A T
BATFZER, flan, EnR S E2 B EMMEITE S
2] G SR T R Z ) 6 B R ARG hot R 2 1A
KEFHAILE(LILE) Z (] &% 0% (HFSE) Z ] \LILE
1 HFSE Z ] | [R]2E 0 % HLEFI R 2570 F (4 Rb/Sr Th/Ta
Zr/Hf Nb/La) W AHZZ [ N[22 (40 Se/Y #1 Sr/Yb) Lt
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{2 8] S TR (095 A EUE) AR AL 2R (AL 1 R
PRMFERMR) FFEZ A XER, TR &7
o HU A 2 (A1 AT REHLAA A& (IEAH RS AR ) , A A A
Kotk HAHRMER BTS2 [ —FP R H 29, 45 L m g
SR EA R, AR R S KBS S FARREA X,
PR T AR XA B 22 5 IERR B R AK
U BGREEAE 122 34855 . A B FIATRE K B TE A%
AL B EATRA BT o AT LU R UG, We 78 B R 45 3R A 142
e B R TCR Y, I8 14 £ B i T REIR & BT & H Ok,
WHVFZ BTSRRI LT,

215 B 5E SO R B SR T RE, WiF IE 2 B T
HAMIIRE R RRATER Z0EE, F 2 R R
WG v R LT RE 8 i pe K BB I R R iF 2 R, 78 A
ATEARE TC K Z [RIAH EARAE 0 C R AT AR M W 2518 i 22
] PR 4% BRIV T (B A b e 0 R Y B o B H A HL A A e
SOE A I AT S5, A0, TACh B TR i) A AR Ak
AR BRI E A SR el T
— BRGSO B AR L A AR R A KA B SR,
HNAAEETIRAEH, 8 NRBEA AFC 12, 17
HEVF 2 B4y s R — 4R (RN , R T R WG
FEl i BB —E A e PE, — 38 Z RS A i H e &R, 3R IR
Brak s dh oy B 5 AFC SRR A, SE B B R] B IE AR Wt
LA VEIE RSCHT AN R, S BCEATR Si0, &
wAR, BB TE R, AN, A SiO, 81
A, FZ HENTER, M E T E WA — N EE Ak
XA, FEPEE RIS B E AR AT, B 45 5o 55 1 i
Ak, FEBETUER A R AR SRR [l i ARk (510, RS B 41 R
S i B AR AL WO ) i B Fo {H il i 2L, AHE A 5
HREN M 2E, K, 0 S it /D3 2 4555  fEmy
v R LR WR SRS . (FR, R e R Y L E AR
S R 19 748 4k, 4 Th/Ta Nb/La . Zt/Hf Ti/V \ TV/Y %,
FHE RBP4k 7t 10002 G v R 1 S5 A, R T R
TN RGN, B, Gn R FRATREHL N AL A0 I —HE A6 5 & L A 3B
B4 X HE MR ER 2, NS e R4
B, BTSSR AE G SO B b, ARt BB i — 5 2%,
W EA —E AN, X AT AR ENZEHEES
BFZ IR, BRAR AR, AR RN . — A RIAE S, AR A
VA=Y s B u R 1005 % € L P AN RS = A= AR S
L AFE R AR o BRI KA A A TR i
A BEELA — R WA P, AT LLGE B — 4546, i VU HE K5
AR AR I R 1, 88 dh 8 BUR A R, B E R
fAi AL T o

T LR (RS ) FISS i 5r 55 2 R fE Mg 728
b, AN S BLAE Si0, & i AR Ak I R I, X F XA, d
i FIRRAR /D R S10, V5 S 45 & 43 B3 1 T 00 40 b o T Sk
RIS IE KA A R A B VR R, R 2 E WA Si0, 18 340 51
B AR, FoPr BAE RIS S10, & BRI If AR 45 f 2 B 1
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R M IRV 2 AR L B B A R Y,
A 2 i AT REJE XS 1, LR, AN 23 3t 5 PR A
FE R T RERLIE AT o

8 WS A

SR SR B R bt 20 4R AR H i O N i1 S
(Norman Levi Bowen, 1887 ~1956) 45 4 S 11 . #ifl S B A: A
SR A AR DO KRB I I 45 b o S VR AT LA figg
BEEBRILT T KOs T8 i, 1928 4 fif) S0 A 28 iy
CRBEE B ALY — T3 g, — A~ 3 DX 7R g B B4R A
(BB B S 3 2R 20 A, H W o sk 27
O3 RS R HERAH L , TR E A BT Z A & 2[R
BRI R, e At il T 2 AR A A . DA, BRAR
B AR S R R R PR SR — ) A
F (51 B 5 ETT,2003) . #ISC S, BiE 5 A S0, & i
HOREIN, A A B a2 L S s R BCE (A
DR R A - E- TR R N - TR R ), iy
MG T ) Bl RO A - - AR I - R B I — S 6 R
(5, 5] AR R A E K, 1984 ) o fbifHg i, Hhxk 1
KA B ZREER IR F R R A B LR R R
JRY (Bowen, 1921, 1928) . #EBRAKEE N A IR F K (1984 ) TA
A, KBUE T AP EARRRAUE X T 45 d 7 AR E— i 4
SRR R A A IR AN R T T R IER .

ASNEF NN, 830 FH A AL B2 (R B, F AT L
MEFERFZ o SSCRYSEIR R, B WA 2 TA) A B I 0% 2R T
AL R T & AR 25 0 0 AR R AT RE Y . A4 i, 56
W45 S E Y E Y B AL 2 R Z IS S AT E , S
SRETE R0 o LAy, &t R a0 SR 5 R R K
Z TR 22 )R AR T R B A R T iak B
FHE SR Z BRI . RS BRI BT MO K A
PIBFTRAR 0, & IE B 1o (E, R B L T B 7R K o
W NUCIZE R B A0 E A6 41 .

KR BTUE AT R AL A IR T 3R, 8030 S i R 3 A
ATRESETEZEM . N, S Fr rh FRATT AT DALSR 2 s 1 Bl
A MEAEANGZR ANARRR T R ga s
BRI NG, AT A 2 TRLEE R R ( LA BOK B A) L, T4
KA T R 45 B T A8k, IR TR A FEa 2 X
R OERS) MEES ST Y MAINARZLE (KA
M FEE AT, BB S EHRMECE (B ) 2
AT, R, 8 SO R N 5 58 3 i AR TR I R R
e, U KBl TR B AR AL RN AR I B AR O 2R, AH DL I 2
KA ZREEET LG MmscE (B 4) . [EE, k
R — B — BE R A I (HE, S AT e, BFAb
KRS % WANB L R A Ry 22 1L s e R i AL Ry e
PR BUE BB B, KR4 1L -0 2 - S
FLEBET PR EAFMRE: (1) ZRARZTRS + 7
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Fig.4 Diagram of the Bowen’s reaction series

IR (B + FROr ) R R R 5 (2) %
- TR B0E AN W] RE 2 M 3 30 2048 RO I , i
SRR R ) (TS o W IR A AN AT RE S 52 IR
A AU — I S AL R B, 3R k1T 5 LA, RV A
BB R e AT AT AR A B A B2 TR 6 A Ok M2
2007) o A, BFAMAN AT RENLEE BT B L iy 2 5 UA MUk i
R E S R SCE L T . B A
RS L A vyd e AT L VTN E NG T 2 o e 2w g (A
ANATRER SR AR T A6 5 2 B 110 s S 7™ HH R 5%
Fo R, AR L T L iU SRR SO A 2K T fiE
KRR RISV, B T — 38 I R4, (AT LA
HENVEESET IR

9 SRR ARG TS

TERE SCHER T R By B E g iR AR 2 75 2 A
1) T FH &S b o3 A FH L AFC 1o Rk it B A b o 1 43 1972
b IXEEH IR A AT I8 B 7 A% SCH S5 b R 4y 9
DR Z

(1) Feit SO Tt fli A, — b XY K Ll ) Tl
ATLAMEERI R R AL B 22 1L - 2 G- 8UE , H—1
GRS AR, — AR R A B (/SR
TER E FIRIRAE B 5 ) B - IN - AR R TN - AR
I, MR — A HELE AL R B . A, A — A T
Lachlan #8417 AR i 5 19 Mt Buller 2304 GRS - K5 -
TER A, Soesoo (2000) AN, 61 5 FIRER A 2 AR 1Y, A2
IR AL Ay BT R . B NRHETE , ZaE @ &
JBEZE A SR I T DL B AT AR A BUAE R A . AR SCRiT T
MR, IR UL AN AT A5 1, FRATT N 225 1A 1 5 &) 25 2 4 0

4 DR PR S HNSR A
R RE
3 I MR R A
RIlrE EERBCE
2 N SR AR,
B s MBI A SS)
1 s R IR KR
Hopg:
] [ [ [ |
40 50 60 70 80

SiO2

B5  TREEMFRIR T 08 R RN 5% R 404 B R 1Y
Si0, 7 [

P& Hh i I X 14 Si0, Y5 FEITE 40% 74,1 X g phy G0 A A Rl 1
W& AR I Si0, Y5, KBUE 45 ~53% Z 7] 2 X & /K
WS 3 AT SV 6 i Y ], S0, M 52% & 60% Fe 47, 35
Gy TFAT T AT HEAT R BRI A K 45 R Ay AR A T LK
60% , B HNHYE 2 A 1 BT CBRAERE [ D, 2001 ) 5 3 K Ry th5% (41
FERRE B LR TUBUE ) 3506 BB B0 & 1 Sio,
[, KB 56% 42T 80% ;5 4 X R72 I PR ME 3 S HUM IR &
TE R B A T . R BT, 02 U5 Y Sio, 254k
FAR/N, FE VR R AOSE IR K, 3 FUBUR R e I A e i
SO AT — e P AR (R BE R L) L B Sio, & RAFTE —
PR 7 DX, (FLIE: , 0 TR 0 5 A S AT Ry — A 3 2 11
Hx Yl

Fig.5 Schematic magmatic SiO, range from of mantle- and

crust-derived, respectively

g, MBS I ER AR

NG IEVESE S A WA SR AR LA, e T2
AR 946 5 4 (Bushiveld I Skaergaard ) Fllg 25 ¢ HE
A LA SO A T A RHR AE B o, IR e AR 23 4 Rl vy 7
YrmdE RS A B g R . TR R EATZ 8] SO, F i
MIANESE , AEAE W] R T, 140, Skaergaard {2 AJKY Si0,
TWETE 41 ~49% Z Ja], D BEAEBE A 1Y Si0, & 5 ik 60% oAy
(Best and Christiansen, 2001) , Ja AL BE A AR RE 2 Z il A
RS EAER Y. teata I RHRAIE R S (8 Stk
A AR ZR Y ) R — R, L Si0, 5 AT ik 60 ~70%
E 0 HEER D, Z 20k CERRR RRE T W, B
FTRBS 25 d 23 BV I CHE B 0 J200R) A O (o I 70 ] =1 D
2001) , T RS ARG LIRS 55, (B 00 7 AR B
AL, ok 5 X E AR IR, T HL, Si0, & b & M AL X
EROTEMOR, MOE R Ao S EJR, APRAE R A A KA,
A DARRARAL b i R, (E2, 2 15 R MEAR B A if A s
AL R BULANTERE .

X T BRI A SRR UL, AN T R A H P 0 i S AL 3
PRI . IR TE R H Si0, & & i AL IR K (A 56% ~
T8% AT ) AT RE IS Aoy B A R R . AR P,
HI TAE B B A REPEAR I, 7 TN A B 2 B ] DA 3R o
S ok AERARME I B9 TG 1 R A T R UL K
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Kl 6 Tanncherfi 1¥ i< & 1P 52 B % (B Ajaji et al. , 1998 K 2)

B SO0, KRS SO, AR KA S0 =M, RIERE; SO0R, AR KAKSE, S0 =M, BKNK S,
ARSI RS EE MR — RMRCE- A KA - R RE ) (T B |, LRI B A SR BE R

Fig. 6 Harker diagrams of Tanncherf granite (after Ajaji er al. , 1998, Fig.2)

POMB AR SAE R A AR PRI i R AN O AR S B4 W T AL, TS OUR B FE 14 2 19 1 20 R B TR
JRAYHE RS o PRI, N LA AL D S A B A RS (Al 3R Bk = Bl , AR 5 iy s IR i () 0 Ajai et al.
L, JURRFREE , b 2 A IS . (1998) 4% 18 19 B % BF ¥ P4 e 301 — 2 T BE 1 S 10

(2) P2 ANWFTEAE R A IS i B A SSRGS EF SN Tanncherfi fERG A , GLARHT BRI BT R 51, A K80 —
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KA - R AE R A, AT X A 2R 5 19 28 S R 5
T8 LILE Fl LREE iy Kbl A1 B g R IX, 205 T2
WIS Ay B VR XSy Y G B R A A N
A B B Ry B KA e A, bR RS
AR YAE TR B (Ajaji et al. , 1998) o fAITIA N, BEH
Si0, Fr B 3G, Sr Wb, U RH #1 & 2 T 45 Sy B VE L
Vg R R A T Ay B AT T IR R A
R LAAE R AE B 5 45 i 43 5 00 0 ) T R ol o Al A AR 448 4K
B FE TR MR TR B AR, 8 B AR AR
Mg T ERIER . A SO R EH 1IAR,
AR B

B, LMEFI KR A- AR RS- RAENE
FER— RIS R RS SRR LG S B P 1 A
HSEtE (ANEl 6 S0, 43 Hll Xf CaO/Na, O + K, O, Fe, O, ,
A/CNK B8 H8 %0 ( Agpaitic index, €] 6D) \Na, O MgO A4,
518 Ajaji et al. , 1998) {H 2 75 — LB B {15048 B AH
Kk (UnE 6 HSi0, 43R4t Na, 0 + K,0.K, 0 fil A/CNK fi
B 51 Ajaji et al. , 1998) . B Hie B 25 0 500E , —
KHEK A Si0, =49 ~52% Mg =0. 64 ~0. 66, 75 — K4
B Si0, =55 ~59% ,Mg"* =0. 46 ~0. 61, — Kb & A1 Si0, =
66 ~67% ,Mg" =0.49 ~0.51, F M8 LRk, 2TREM KA
KA AR IR, B R KA AR, O E
HIAEAE R IR, TR A B/ T A ph &5 w20 A B AR
ARRKAE AR, AR KA RES 45 54 B AE B
P ARAB R TR IEA SCES 8 1T,

Hk Feon B & R AL, RO ARG M EN
S50, INFRLE I fi o Sr B Si0, % i IR AR (UL Ajaji er
al. , 1998 {1y Fig. 3A ASCARHM) , vl REHAERHK A 3B 1 —
T e, BB AH A BB DG (AR SCER 6 719) .
W, FRATIAA PR NG o TR i L 242 A AT B AR A% R0, B 2 5 BT
AR OW B 5 A R P B A S R Ok
ANREA 3T L1 58 E Hh—FRVA Ry E RA d A B I A5 R (LA S
FTA).

B2 RURTCE PUr A R AR AR GE H B0 K
HREEA RZE A B RRBED? FATA N REE. ATIHE 2
W COLASCHS 2 719) 0 04 oy B T B — 2 HRLEE , )
BRI, AN RER A B )43 5, HRB S IR A R T2
AR R R B K P I R A,
e P A Zr ST F & AL Z Bl B () ek ik A
Mk A) BT (A REE & &A1 B0 ATiAk,
FHEPBIRANEASEEZ TUASAE P Zr, FATA
Sy AATTRT REEE] T R OC R . SEBRG O W] RE A 1A AE R 2
FHAN Ze TP E RS E T R K AR A B B
FBHRPLRTESES, BRI A M aBEN L, K
Z

IR = AR, IR S TR A U Y R R R (S
FIHE

(3) FrSEAR AT — Fft L oo-# FROTIH R T ik o X TTIRTE
RE TN AL VR i TRy AT U E = S e T
ZWARETIAL eI R TE— R R — A R A A R
TR RO I3t R A B, Fh I 2% 31 A 0 70 ph e S 1
IR, A SR b i R SR AL, o P AR — PR
DR AT RIIE 2 4 B AE FLAE R R th
BOEPE ARV ALY b P AR ok HoRURL? B —T7
A BIMERZHAE R B R AT LG R, AN 2 A ™ 4
7 PR R R A R N HE) o X IR IR I S L8 X
WFTERCR , Pl el A A0 1 ARAL RO AE I, XoF T i S SR P RRE 22 F
FRARHEAER

(4) mp 2R b A AR R 5 230 3l B PR 2 — A 1Y
PRI A — B IA D, 2R A AR )
PRE T Bl e i SRR IR A JR 28 BT I, B 2 P R
PEAHCE T N AR LS B A AR . A N
AR v PR BV MR IR v o T RE R RS I ORI B Z R
) TEAOT R R 26 PF T 46 dd o B AR A 7, TR R e &
BTCE AR M R 25 2R (WLTEPEAE 2005 ) o SEPs XA
ATRERY (HRMEAE,2003) o P . DFp [ ZR R R AR AU IS A
LA R AR/ N, A R AER 1Y 1% AT REST B R
MELRITER BUE 15 @A ARG At TR A
B R R B PR TE MBS E TR, 0 5 B e SR R PR A 2 (R
TG ;3 OVFZ 2RI B IRFAT, HE 5 AT BESS
BN S10, iR 60 ~ 70% AL B A, R, 34 H
AL P, M A G i BT IRAE o 1 T RETE R — 1
FERME o A B VRER A RIRIE v i P MR A ™ 2
W 5 TR A R TR, 5 MR8 9 ) A B o FIE S AR
PRIJGR (ARG A K, 2001 5 575 ¥ [ 45, 2006) o PR IFAE i &
PRI AT BB BRI A DN A o R e AR DA R R A AR
AR R (F IR ILAE,2000) , 5 2R B2 08 I IR A, AS
ARESS o BE OME LEH LA A I AE R o

10 /b

T A A SR B A IR ARSI . O ER
JEREA T AT B APURARIKE , FHETEITXE SR o

(1) FEpd & 4s fh o B A BoA 90K FeNTE 2,
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