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Abstract lon microprobe technique has been used to determine the trace element (Ti, Zr, Y,

Rb. Sr, Ba, Nb Hf) and rare earth element (REE) abundances in clinopyroxenes and K-rich silicate glasses
in mantle-derived xenoliths (lherzolite, pyroxenite and wehrlite) fram Yitong, Jilin province. (1)} There are
three kinds of chondrite-normalised REE patterns including LREE-depleted, U-shape and LREE-enriched

patterns for the clinopyroxenes in lherzolite samples. The degree of depletion of high field strength elements
(HFSE) relative to the neighbouring REE increases with the LREE enrichment. Trace element modelling

suggests that the lherzolites have originated from <C8% f{ractional melting of the mantle protolith. The

LREE enrichment is due to the local penetration of a K-rich silicate melt. Based on geochemical comparison

between sheared and granular lherzolites, we conclude that the melt infiltration preceded deformation and

therefore the presence of fluids is not the necessary condition for plastic deformation. (2) Geochemical

similarity between Yitong pyroxenites and those from worldwide leads us to believe that they are the

polybaric crystal segregates of atkaline magmas. The parental magmas of pyroxenites are similar to the host

basalts but not related to the K-rich glasses found in wehrlite suite from the same locality. (3) The

clinopyroxenes in wehrlites are enriched in LREE Lay=44~88 . They display the REE patterns and HFSE

. (relative to the adjacent REE) depletion degrees very similar to the clinopyroxenes in LREE-enriched
lherzolites. This provides strong supportive constraints on the proposed petrogenetic model for the Yitong

wehrlites, in which the wehrlites are believed to have forined as a result of interaction between the therzolite

and a metasomatic fluid. This metasomatic fluid, now represented by K-rich glasses, was likely the near-

solidus partial melts of (metasomatised) fertile peridotites with the presence of volatiles, as inferred from the

peculiar chemical composition of the Yitong glasses and the experimental results.
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EMFER RS X AR LRSS E TN S Ak, VR E2Ne ST
HERRHZME FB SRR RN, (O R RS RA bR X RS
BEHYU I G T L B RO, R BB T T AT, 3T S A
EHER Xuetal., 1993); (2) FLBMR EBME R AR —MTE2aR, HHE
RTE A" MHERATRAMRE Xuecal, 1993), (3) EXKB—EBLRKH5HH
BUE S HEEARBE WRTA K 5% ~10%), TR T EHEE SRS kT E
q’!ﬁ%@ﬁﬁﬂﬁﬁ@ﬁﬂﬁﬂﬂk%&ﬁ (Xu and Mercier, 1991; #1554, 1094), FHilt, f#
SERAE B RN TRI L Y R BRSO R AL R T R 2 LS . 0B
B ERE BT R AR IR, 5 REEURSE-B SR NS R, e
ERH M ETR SR TSR T S SR, M R B IR S R
M8 1T B R % — 2 5 B B MW (McDonough and Frey, 1989). %1, % 115G &
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FREAF TR ELETASEANEAEREABEORL, MECRYTE, ARETR
BERRRMEAGRELE, THRMESYEEDESLZEAF A AREY, S22
AR SRR 2 % £, FERGHE M K BT IE R AE B S B kA A

2 HEh

Xu et al. (1993) FIAKIEES (19940 WHERMEEEHTTIFANEL¥HR. BR
AERENHA. RIS FHER, RN, EEENSERSHEN BRBNE.
TR A OEERT BN IR, B8R SR #iltE . TamRsRT
1mm, KB Mercier and Nicolas (1975) W REIE M 254, FRBTEWN SR TR
Ky, KR BT TREEE, EREBLALFETEYMEN 200, EER LS
B AN (<20, tmm), H.B RIFHEEQHEMIFE. BT HRESHRBBXHERAELE.
PRE LR (Xu et al. ,1993), “HE"HBE TR RO RSN —, LFLETFERS,
HOP A B 5 000°C~1000C, THMH" MM E T MRS BRT B SHR 2 |, fH
BV MASHES A . SR TEARBEF O —BATE, MELZE R,
PR EIR T R B R 2 T 950 C 3] 750 C R AT 2. 5 8 HAER A REEW,
SHEBRRREREHLY. FHAREUFNA I NESEH AEBRAHE, AERS
W, EmANTEERHNERSE. BAMBENTHLEBRTRAMNBR S TEEFo X 79
~91), B ERRAS KO ¥ 5.5%~9.1%; Na;O W 5. 296 ~9. 4%), F &k M 4
AMgO #0.9% ~4.4%; FeO X 0.27% ~1.18%), T & Fe H1E Mg BRIBM & by s
S EEAA. AT EANEAEME, Xuand Mercier 19DV HENIRER ZBBHES
o8 R A O ke I R .

3 ik

SAZERME 2 MELGEN 5 T ZRMMERRFER Cox) MERENBIANHME
SEE(Ti, Zr. Nb, Hf. Rb. Sr. Ba, AR L AR (REE G BEERER TERE T FiFs
FHY Camecaims-4f FIRBH, KH 10keV # —R— N NEBETEREHESTHEE, >4
0 IR R P 2 B8 B A O R PE N LR R F A & (Ton Yields) , B LA EFRIR
AP NBS-610 EEAE, /P Hinton (1990) AT HEMB T ERBR LI TEETHFH
SE., HUrHER. Sr, Zr, £0~15%; BHt (LREE), +5%~10%; E#®+ (HREE),
+10%~15% . SPATHIHE AT R OB T ZRiREE (P F %M Kilbourne Hole f§—
RAEMTER) ERE. 217 HOTEREEE TR EE FRBEREEFE (hFEL
¥) HKBH REE £ 5. S BAE PSR Ba & BaO FE T Ev #'Eu, fi—&
EAR Gi, AD BRI ERNLSHHS"E: B8, HIRIESKS I BaO/Ba HEM
BRI EERETHHEEP EaME HEE.
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W1 @R KHGHEDBLARNT RGP T ELHFERe/e)
Table 1 Comparison between REE analyses of secondary standards (KH1) by ion
microprobe and INNA (pg/g)

BIv o SRS PR ELE X HFEE PFERE
La 1. 23 1. 24 Tb 0. 40 0. 39

Ce 5.00 5.27 Gd 2. 76 -

Pr 0.92 — Dy 3.03 -

Nd 5. 63 : 5 57 Ho 0. 56 0. 40
Sm 1.75 1. 83 Er 1. 68 -

Eu 0.75 0.72 Yb 1.34 1.11

* REASHTH T E.
4 AHTESR

BTHRE T HIERI TR 2, A ERURET.

4.1 ZENHEE

THEMM AT Cox ¥ REE. B ITESRE(EE K. (La/Yb)y L TF 0. 15~6. 4,
Sr/Nd E(#m 10 MMEBE, HEEXMBALERZ M (1515, McDonough and
McColluch, 1987}, W BRARELN B LIRS BT H Z#HBE(F 1la): (D
LREE SHE, FELTREESRYHE"BEY: (O UERLRS B . LERT
“BREUBS, BREFH L (MREE)A HREE 4455 LREE 5B A A RSME M,
BE# L (La~Nd) EHMER U B4, LMK LR SR B 7E 17 & H e JCR M Kh
B H R PR LR (Johnson et al. , 1990; Sen et al., 1993), RFT HERERAEE R
B 1AM B i 4%54E (Navon and Stolper,1987; Bodinier et al. , 1990); (3) LREE ®#£%, M La
B Lu H+ 4 EREEER, Cpx ¥ LREE § BN BALG H LREE 588 70 £18. #
i g, 3~~17 2 HREE #I MREE 7+ R385, B4 -2 H 444, LREE ME® UK. X
E4RXE N REEERESR SR EE LS PR S S #8 A HE (Hauri and Hart,
1994),

BHETR HFSE)SWALTRZEIM R Ti/Ti" A Ze/Ze B#RE 2)FHAH 5.
Ti/Ti" # Zt/Zr" HAEMH B % B8 Salters and Shimiza €1988), BI Ti* = (Eu+Gd)w/2 fl
Zr* = (Nd+Sm)v/2, Ti/Ti" # Zr/Zr" NFEHATF 1 4 51% 7R HFSE #3F4E4E REE 5k
BHE. MNE2LIERREY, iE ZERNE + Cox B/RT HFSE #3448 REE S#8
¥iE. ¥ EH LREE M &8¢ A HFSE ¢ 5B (Zr/Zr" % 0. 04~0. 2; Ti/Ti" ¥ 0.
06~0. D5 I LREE B8 8HER (Zr/Zr* 2 0. 36~0, 50; Ti/Ti" 3 0. 33~0. 57) H 4@ 7
(B 2), TWiE#5 5 M E L (Johason et al. , 1990),
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Table 2 Trace element abundances (pg/g) of clinopyroxenes and K-rich glasses in

mantle-derived xenoliths from Yitong

R “NERT IR kol
i 1-14 2-7 3-7 3-17 DX91-7 DX§1-12 2-12  2-51 1-15 1-17
Ti 2698 1508 806 925 1817 2625 1887 1080 4219 4576
Sr 31.75 23,39 21313 243.90  13.37 55.10  13.23  20.77  125.5  140.40
Y 13.24 14.10 11.83 18.81 4.2 14.35  14.23 10,12 8.93 12. 98
Zr 16.64 12.61  6.7¢  44.04 6.91 20,70 9.50  B8.26 32. 50 53.53
Hi 0.62 0.94 052 0.5l 0.32 0.70  0.59  0.43 1.16 1.28
Nb 0.39 - 0.53 149 0.08 0.04 012 011 0.90 0.29
La 1.64 0.44 1558  10.93 0.42 2.78  L27  0.87 5.04 4.61
Ce 3,46  1.48  40.45  33.96 0.97 5. 11 .82 2,00 12.69 12. 60
Pr 0.59 0,30 505 528 0.17 0.87  0.26 6,29 1.59 1.88
Nd 3.43  2.32 2118 26.71 144 518 202 L9 8.88 9.14
Sm 1.5 112 3.44  6.57 0.97 170 0.99 0.8 2.77 2.70
Eu 0.58 0.57 L1z 212 0. 45 0.75  0.49  0.38 0.92 1.00
Gd 2.23 214 305 649 1.86 2.55  L.93  1.53 3.33 3.56
Dy 291 284 276  4.93 2.73 3.28  2.52  2.10 3. 47 3.07
Ho 0.65 0.68 0.53  0.84 0.59 0.68 0.6l  0.46 0.64 0.57
Er 1.88 201 189 2.46 1.7 .94 L85 137 1. 30 115
Yb 213 200 176 189 1.04 228  2.13 1.5 1.31 1.38
Mg-5 # W % % Fe- 55 # # % &
L 3-26 3-34 MA91-4 3-15 3-40
Cpx glass Cpx glags Cpx glass Cpx Cpx glass
Ti 1175 2953 733.8 2430 1507 2781 1294 1988 7907
Rb -~ 94. 04 - 52,96 0.01 41.56 - - 80. 84
Sr 289.37  734.3  192.70 1319 216.2 1335 143 136,74 1777
Y 30.42  24.83 25.53  23.15 3128 27.75 30. 20 18.51  14.49
Zr 76.51  339.00  67.55  64.82  35.84 138,07 357. 00 19.97  314.70
Ht 0.25 4.35 0.86 1.01 0.47 1.64 8.62 1.45 6.09
Nb - 153. 00 1.57 34.49 2.88 83.51 - - 143. 60
Ba - 92. 66 1.62 420,15  1.08  377.07 - - 854. 80
La 16.25  63.01 9.28 113,00  20.61  104.57 11.50 10,33 81.67
Ce 56.64  108.10  35.01  200.00  59.81  188.63 42.30 35.33  122.90
Pe 9.12 12.88 §.17 17.56 $.79 16.96 7.54 5.58  10.99
Nd 47.15  45.03 31.17 5833 43.66  53.22 3.96 26.88  35.61
Sm 11. 41 8.17 9.75 7,69 9.56 7.77 11 40 6.6 5. 62
Eu 4.31 1. 86 2.74 2,37 3.38 2.24 3.88 2,24 1. 46
Ge 11. 43 5. 40 7.98 7.51 7.50 6.87 12.30 8.15 4.90
Dy 9.10 5. 29 7.38 6. 06 B.74 6.29 3.82 5,26 3.59
Ho 1.49 1.00 1.12 .07 1.32 1.15 1.45 0.84 0. 66
Er 4.15 2,92 2.81 2.66 3.46 3.53 4.22 2.19 1.88
Yb 2.55 2,05 2,85 2.16 3,22 2.97 2.98 2.35 1,03

BB 3~5 BRI RS TR .
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4 | 42 BEE
3 ] FAEGETH Cox AHEMUMHEL
£ t 4 (F 1b), LREE 3] MREE fBi4 B =,
S o < P, Wi MREE ¥ HREE W & fi#
3 . 1 s B HESE 8% REE (22 =
© ° 1 0.70s Ti/Ti" =0.58) & Rk Cpx
. BT RS -
o R TN e o M MHHARECHEAERN 1 L8N
WH. wae iy SUE{E (Roden and Shimizu, 1993; Sen et
o BHMER 1 al., 1993),
.t 1
o 4.3 HEEume
E i 53 AP Cox B L #H WY
S oak LREE E# %41, {2 LREE 24 U %,
| 2 Pr st Nd BB A 10). E—L5
1 MR 5 EHME S LREE E£AE 44

(Ti/ Ti" Yo

Mz PESERLEPENERDH
Ti/Ti* 3 (La/Yb)x B Zr/Zc" AR
RN R 4R Jobnson et al. (199)

Fig. 2 Ti/Ti" ratios in clihipyroxenes from
Yitong xenoliths versus (La/Yb)w and Zr/Zr",
Field for abyssal peridotites is based on the
data of Johnson et al. (1990

fl. BRUHEEBMF LRER B HIFIE,
(Bt 4 BH LREE B&EARF[Lan=44
~88)HBETIEH. MA, B 3-15 H&
ob, H4R: T8 HFSE #Ext#1 48 REE #
SIREN S T8 LREE §9 28 Bl S
(F 2), 3-15 # M A F &K 5H (Fo=78),
HRTESBERTHBANT SH, HX
Ir B¥.

BHBME TEAEMKRTSHE
Cpx #{l# HREE ¥ 5, {E} LREE & &
(Lay b 268~480; B 1) BT, o

Hri B IR Y BT R R A AR F Ti M HE fRH . Zr fURHE LT HHR MAI-4 M1 3-34,

M N FRER 3-26 F1 3-40,

5 g

A Ak MRITRSBARNBH T AR S0 MRS FRENERERFE.
HA &R R ¥R, TRHENZAER 2EREE. $3R%E Cox 1ET
AR FEE. i, MoEBESIBENEFERRAT M A RETRE TR, W
B REAN 2R LREE $ A HEFLRMER. ET HFSE X T4 REE 255 HN
BRTFERAFMER (B SBRREIFE) (Green and Wallace, 1988), EFIXHIAIR,
RIS R ARBREAHRE TR, FRITAXARBTR.
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5.1 ZREEE
5.1.1 HTIREN

41RO & F Cpx 9 HREE 2 ¥4+ i, LREE fl MREE 2S£, K&
Ay p AR RN Cpx B9 HREE 1 877 7 A B R SMERAE . X1 B il TR R T
SRS R E RIS ME WM A, I Johnson et al. (19900 /94 BIFRME, TLIH
AR TMERBER, 5 0~6% (H 3a).
5.1.2 MiBEHEHE

T4 U TS Cpx P EIA LREE B4R H L0 2UA Y R BEE" MR
¥ LREE £ U B4 ity i8R/ f 8 THYETIE. LREE B8 MR " HE & Cpx #)
REESEBETELGATCxMREE SR 1., B5AR S EH S4B JRMME D Cpx
+ REE SR80, REF —HRENE& Fo=87.7), EELHHHEKHARFHESR 3
17 #0 3-7 & LREE #3548+ %, B % Bodinier et al. Q0B RER, R ERIEEA
AREEEATTEHEERR., FHZANETATR. ERLZANRILR, BREMNS
BRI B A AR PO SR, o, A AT LREE BRM HEA BB A+ Cox #9
HFSE THEFE AR (E 2), Cpx &1 Ti.Zr fil Nb IR H Lo RN T EBRAE
1 R A (Salter and Shimizu, 1988), MA M52 %M, Cpx 7 HFSE § B RBHRT
£ PR IT AR, T HA BT R B f SRR 48 2 819 5T R B 4> AL (Rampone et al. , 1991),
B REE T EH7%E FHAEE B (Stosch et al. , 1982), {H HFSE R Cpx MR GEETHH
B A ARE AP (Rampone et al. , 1991), LREE T#@E MM S 2R ETHL LW
JR% 5% ~25 % EAHE RS MFR A& (UJohnson et al. , 1990), HAfy Cpx HBRT P HEER
HFSE S #(Ti/Ti* =0.4~0. 9, #if LREE 5 EHESHLM Ti/Ti" kiE, B, &
FEG. BT RRET Z MK B E &L R L % LREE TR & - HFSE B9 5
#, B2 LREE EH£8# 5 HFSE SHEEH LREE 2 MmN £ WE
2), W HFSE SRR 2 HEAKZIEET OHEZ MO LTRSS EXAE. FX
£, ERBRTSEFAHACEERNTRAENER, IR HEF EARHW HFSE 4
4. 3-17 ¥ dh F REE M- FHE I T AR e a2 [H)3E 3 T b2 74, H it AT
ARt TR /S SR A Johnson et al. , 195033+ E 3 R B4+ REE & &, (1HE
R&RE, BERWEST LREE REES, BABNMN Zr-Ti THE 3b), XERERA K
AHRERFEEXRY, BYEEEERSE HFSE f5#, ARAFHETE EFAHAMRMK.

BR C-H-O fi# B A HFSE S5, ([EHEE &A%k (Watson et al. , 1950), B
Z% REE fE/1BE (Meen et al,, 1990), FFLURAIRBIENFERMMANZRNE. BTN
KEWFEFEZHRAMNAS LREE B8, HFSE S48 R B4 s
BRI AR — R R MRS (Greenand Wallace, 1988; Hauri et al, ,
1993; Roden and Shimizu, 1993 ). g1 F LREE &% Cpx 54 X 5 285 o Cpx HH
# REE #HB,, HH—HRIEMEE Fe, FURMNEAR FIAZRMRHUT EHR MR
.
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DX91-7 LM AL B 32, (b) 5HEMNE T M LREE fI8AES . MAH, © MANMNE
HEAEETE, (d) TR R i TR R

ME PG I8 Anders and Grevesses (1989); WX RAH MMM R4 53| B RFWANEH (1902 #
Nelson et al. {1988)

Fig. 3 (8) Model melting residues compared with the REE patterns observed in 2-7, 2-51 and DX91-

7 samples. Fractional melting model follows that of Johnson et al. (1990). Hypothetical melts in

equilibrium with LREE-enriched clinopyroxenes in lherzolites (b), pyroxenites {c) and webrlites (d). -
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LR b, “REE” RS AT R # LREE, ik BB B, B LRERNE
o B 2 T 0 B9 4148 A R R IK KL BB 493 (Bussod and Christie, 19913
Vasseur et al. , 1991), At X845+ Cpx B8 U ¥ REE 447, BUH T AR
A HE R E (Bodinier et al. , 1990 ), FHALEEHRABRPIHIEEBS TRER/H
R4 A ORI . FRH LR ES LT8R, FUETRER S MEB, Tl
XEeE M £, B LREE ¥ &{E MREE f1 HREE {137 54 REE B4 E %, '
5.1.3 M@ A AR I VI 2 AR R R

$t 0 47) T BY U1V FA AN 0@ AT AR A TR A W R R A A TR B R R, &
BT AEE T E I RHF % £ E Y (Bussod and Christie, 1991; Downes, 1990; Vasseur
etal., 1991), — 1 , RubRAYRRIEATE b3 RR 72 _E bR ot i i R 4R O Tl 5K, 57—
W, RRRENFEETUMBEEMELREN. BRAEEZE “BE5F” KXEHN—EX
B, LTEHE BB MMSE LREE LIRAES 1-14 BE S “BEi” mlaAnsmt
BB (F La 5 Ce), T “HESE” MM R MR MHNEMBEEHTEN =Y Xuetal.,
1993 ), & MANZREEMBAREENTERZH. WEXMEC LR, RENFEFR
BRWUIERM LI R G, 5 EmERMREE R RSN ERENS, (REE
FEZREWMEZH Kuetal, 1993, & A%, 1996),
5.1.4 S&AAE PEBAN UTRUE S K

BREFHELTRESEASHMNESE, BERTREZRENMNSRETH+
SER. SRR R A 6 FA R BB (900C~1000C). LREE/HREE H.{g#
B, TSRO S TAEERR (12000), HRENMBAE Fe f1 Ti, ARG
W LESRA (Shimizu, 1975; Boyd, 1987), FHEMAE LR A “BRME” A1 “HR” MM
HERTH5AAEHHREOEHERNEN-THREXR. ARLIRIBDRARE, HE2
FH XSRS AFEFREQKNZ R, XKW T BT S K SR -
WBEFRER. AXERASPHELMEECSEANREXRZESHEANSCHES. #
MWE, FHE BRET N ERT RSB ES Y IE . R R LR E R
Bk, ERXRFIZH. FRBEHZAER. WREZHLERNSEHERSRGENE
* (Xuetal., 1993},

5.2 WEENRE

R & 1 2m4 REE 2 848t (McDonough and Frey, 1989) , (il ¥ £+ Cpx
RESEXAREEEUARIES AR, FRIXLRLERS BRI HFSE S8, R
IWHFEBT AN ZBRAEERESRMFY (Roden and Shimizu, 1993; Sen et al. , 1993
). RIEW LT/ B £ Y (Johnson et al. , 1990) A+ Cpx ¥y REE RN
B PSS REE EARXSAXTRAMM (H 3c), MWRBARFEABME., XlR
ERAGEKENTZRIRER, BEHWERSEREMELE.

5.3 BNERAESENE :
BHRRAENWANRZARER W ES RS K=Y (rving, 1980), Bk, MHFE
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BHESAREN M EUSRERXEEARE TZRREXNEARY, TEARBEEUR
B2 SBANS REREHRAERE, X -REERTEREXH—THE, HEFe
B Mg BRI EPHEEEAEHEUMALEREMR (Xu and Mercier, 1991), EAFESH
REHEGTYEB R TRENROMEE (Fo X 79~91), A, HBX-BEAKRRK, &
kAL 2 FNEE SRS, EXHRFEFHESBE PR ER, A5, X
—REES U EERBREEATREENEAAS (K0 H5.5%~9.1%; Na,O % 5. 2%~
9. 4 %) AR H KA BRI (MgO 4 0. 9% ~4. 4% FeO K 0. 272 ~1.18%%), (Fili FH
Bk di s 0%l FHHE R EH (Fo=89~91), X&ERBEFPEEN RBEEEERE
MR ERESERNAAENE. BENEAEMEREHEH MM E R ZREEEH
WA 5 E R TR A IR R 4978 (Xu andMercier, 1991), — R 595 B 8 (2}
FRAE+ZAAE~RERA -+, AR+ RG-SR+ a Lt B E
IEMBETHIRARRGE S REN RS, MAFATMBRA SEZ M, RAE
REHEHE ., BANE &SR (RAEOHEER) FERREES FeO f1 MgO SR RE
TR, BT AT A AT A IR RS Fe/Mg 2R (B BRI E P Cox B
FHELR (Fl), SZHFENRESEAEEREFHFELRE (E3d. 51 % 5K
BE L, X BEHERH HFSE 5 RER KO8R, Tt 54 KE# LREE 8 Eaiy
L (E2). Fit, MEAREE Y EAREBRERME TEE IMEIE. B Fe SRBME+
MEBARSBRATHEARN FEEREERLGE, BRIIEAIA N E Fe #RTHEREE
Fe “RMMA SXRRKREEHLER. “HHNESFEMNELAREHR I FSME #Mus
Fr+43 338 (Irving, 1980; Kempton, 1387), 7ZEFHBEHE#ME (Xu et al., 1993),

FEFEBA ST ELR S REE oA FHERTEATCIIARBEBIEATHETE L
ZRE¥. HREPHRAS K, Na) BERE, XEREES 1999 WX EIIRET B
FEHE, B 3d R BREEE MBI R ARBLTRERKE (Nelson et al. 1986),
Yazxley et al. (1991 ) TEFRBAH TR LT (Victoria) LB TR ORISR
RAHTRO RV HPRERFIEE T Na O 5 BEH FWEHKG AL @B PO,
BERE, WEZTARELFER 4 Na,0 B EME, SERMEMZTRKEFRBEHRBRE
ik, BRBEYHTERRA, RS\ BENESETRETLSEBE F<2X%) BHRAHM
FILAPEE T Si, WU (Na) & BEi#& (Baker etal., 1995), {HEHEBMMEHR K M
LREE A FERMNEMBENMRET AEROHFERGT L ZR) MM AHER>Y
(Schneider and Eggler, 1986) , & B -FiREF A48 i i Be Tl b2 B RIE T 100% (BhfE B
%, 1904 BERPHESMATRLIERASWTE,

mEAE, X -ZRERSHETEENRLEE GRER, STEMRERY), MA
B h i — RS R ER IR R TTEE LRSS TRE I B EF LS L
AMASRFHEBEMEXRT . XEERTURENH 255 HRMA P ERIEE HTHY
BEEENHETESEETHHETY SR, BT EANBRT TRHN, MERH
ZRABETHRTRGMRAPTHEABER, B, RENTHREETRERE TR
WAk L F R
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6 &

B AR E AN BT RRREETR, FESCANEEETIE, RIOTKEL
TILAWE.

(1) BHE RS Y E R ERE (0~6%) FUMERMRA, 2B XK RTEX
BT &R E R R S AT 4 LREE, “SR” R “BEH” M A BT R
SRR R T AR B REEWYVER W, L, WERWEERRRYNE
B TR Al

() BEENZAREEGESRNTY, BOERERRUTEEXREYE, THE
WRHE T,

(3) WRTENELH TRESAETRBG L SRS SR, HIGHE S5 2 W
BRFRAESER ERBEHE R MY, SRIE Y%K 3R 2 ot
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