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Feng YC, Qiu KF, Wang DZ, Sha W] and Li S. 2022. Forming conditions of tellurides and their constraints on gold
enrichment in Linglong gold district, Jiaodong gold province. Acta Petrologica Sinica, 38(1) :63 —77, doi:10. 18654/1000-
0569/2022. 01. 05

Abstract Jiaodong gold province has proved gold reserves of more than 5000t, which is the most important gold concentration area
in China. Linglong gold district is located in the northern section of Zhao-Ping fault in the northwest of Jiaodong Peninsula, and it has
the typical characteristics of a gold-bearing quartz vein deposit. Some of the ore sections in this mining area produce tellurium-bismuth
enriched gold ore, therefore, it is an ideal object to study the relationship of the genesis of ore deposits and the extreme enrichment
mechanism of gold with the enriched tellurium-bismuth. Through microscopic observation, scanning electron microscope analysis
(SEM) and electron probe micro-analysis (EPMA) , the mineral assemblages and formation mechanism of tellurium-bismuth enriched
gold ore in Linglong gold district were studied in detail for the first time. The gold minerals in Linglong mining area are mainly silver-
bearing native gold, and the gold fineness is high with an average of 894. Five kinds of tellurides co-occurring with native gold have
been found, namely, tetradymite, tellurobismuthite, hessite, volynskite and melonite, among which the tetradymite is the most
abundant. According to the study of mineral assemblages and analysis of physical and chemical conditions, the range of tellurium
fugacity in the ore-forming fluid is determined to be —-12.6 <logf;,, < =9.1, while the sulfur fugacity range of —13.6 <logfs, <
—-9.6. The enrichment of tellurium and bismuth indicates they are formed by a deep mantle source, and to be more specifically, the
tellurium and bismuth may have been derived from the subduction of the paleo-Pacific plate. The rich concentration of large grains of
native gold in Linglong gold district is closely related to tellurium and bismuth, and the precipitation of silver telluride improves the
fineness of native gold.

Key words Tellurides; Native gold; Enrichment mechanism; Linglong gold district; Jiaodong gold province
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Simplified geologic map of the tectonic situation of Jiaodong (a) and geological map of Jiaodong gold province (b)
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Fig.2 Sketch geologic map of Linglong gold district ( modified after Guo ez al. , 2020)
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Fig.3 Geological profile crossing Linglong gold district ( modified after Wen et al. , 2015)
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Fig.4 Photographs of gold-bearing quartz-sulfide vein samples from Linglong gold district
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Fig.5 Reflected light photomicrographs showing native gold occurrence and symbiotic mineral assemblages in Linglong gold district

(a) veinlet gold in quartz; (b) irregular gold in quartz; (c) inclusion gold in pyrite; (d) native gold is distributed in pyrite fractures and in pyrite-
quartz intersections; (e-i) symbiosis between native gold and tellurides. Ttr-tetradymite; Teb-tellurobismuthite; Mel-melonite; Hes-hessite; Vol-

volynskite; Gn-galena
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x1 BREETFRISWER (%)
Table 1  Compositions of native gold detected by EMPA (wt% )

REM S Au Ag Te Bi Fe Co Ni Cu Zn s Hy  Cd Se  Total 4Eifh
20L107-8-B-8 91.06 9.73 0.08 0.71 0.0 — — — — — 010 0.06 0.03 101.77 903
20LLIO-I-8  90.90 9.38 0.03 0.85  — — — 006 — — — 0.06 0.04 101.32 906
20LLI0-I9 90.69 9.83 0.0 0.80 — — — — 005 — — 004 — 10..42 902
20LI02-1-B4 88.93 11.66 0.02 0.76 0.02 — — — — — —  0.08 — 101.48 884
20LL02-1-A10 89.09 11.83 0.0l 0.76  — — — — 003 002 — 012 — 101.85 883
20LI0452  89.51 10.55 0.04 0.64 — 002 — — 003 00 — 008 — 100.88 895
20LI04-5-6  90.50 10.35 0.05 0.73 — 0.0l — — — — 0.0l 006 — 10.71 897
20110742 88.99 11.01 0.02 0.82 —  0.03 — — 003 — 0.20 0.11 0.03 101.23 890
20L1074-3 89.10 10.97 0.10 0.83 0.0l — 00 — 003 — 014 0.11 — 101.33 890
20LI074-6  89.49 11.10 0.11 0.78  — — o0 — — — —  0.05 — 101.54 890
20LI0747 89.02 11.40 0.09 0.84 — 004 — 005 — — — 0.07 0.03 101.54 886
20LI074-12 90.16 10.59 0.09 0.75 — — o0 — — — — 016 — 101.75 895
20LI074-19 89.80 10.47 0.05 0.77 — — — 0.02 0.04 002 007 005 00l 10.31 896
20LLI2221 89.05 11.19 0.08 0.70 0.35 — 002 — 003 002 — 0.07 0.02 101.53 888
20LLI2222 89.54 11.17 0.03 0.71  — — — — — — 007 — 0.0l 101.54 889
20LLI2227 89.31 11.26 0.05 0.79 0.02 0.0l  — — — — — 0.05 0.04 101.53 888
20LL7421 90.39 9.42 — 0.72 — 0.03 0.0l 004 — 0.0l 006 0.0 — 100.75 906
20LL74-22  90.43 9.90 0.08 0.83 — — — o001 — — 052 — 0.04 101.82 90l
20LL7426  90.36 10.04 0.07 0.94  — —  0.02 0.04 — — 026 0.10 0.0l 101.85 900

K6 AAREILARLY TR
(a) A 8R4 JemiAb#) BSE (155 (b-f) Au Ag . Te Bi S JLR X ST REIEH 1HI K]
Fig. 6 X-ray mapping of telluride minerals associated with native gold

(a) BSE image of native gold and tellurides; (b-f) X-ray mapping of Au, Ag, Te, Bi, S elements
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R2 WUMEFRISNER (%)
Table 2 Compositions of telluride minerals detected by EMPA (wt% )

TR R Au Ag  Te Bi Fe Co Ni Cu  Zn S He Cd  Se  Total
20LI07-6-B7 —  0.06 34.71 59.39 0.02 — 0.0 — — 434 — 0.06 0.07 98.66
20LI076-A-1 —  0.11 34.74 59.99 —  —  — 00 — 422 —  — 0.04 99.12
20LI07-6-A2 —  0.07 34.83 60.29 0.02 0.0 — — — 420 0.0l — 0.03 99.46
20LI078-B2 —  0.34 3572 58.98 0.0 — — 0.0l 0.07 3.8 002 — 0.05 99.02
20LLO7-8-A5  0.05 0.31 3526 60.78 0.0 — 0.02 0.02 — 431 008 0.02 — 100.85
20LL07-8-A6 0.0 0.20 35.21 60.82 0.02 —  —  —  — 443 — 0.06 0.0l 100.76
20LLI0-16 — 0.14 3522 6l.46 — — — 0.0l — 431 — — 0.0l 101.16
20LL10-1-13  0.01 0.29 3517 61.39 — 0.0 0.0 —  — 433 0.13 0.0 0.03 101.38
20LLO2-1-A3  —  0.03 3579 61.72 — — 0.0l — — 428 004 — 0.0l 101.88
20L10451 —  0.07 34.57 60.32 — 0.0l — — — 426 0.03 — 0.10 99.34
20LL04-53  0.02 0.06 35.63 61.33 0.02 003 — 0.0l — 442 006 — 003 1016l

WERgheg 20110454 0.07 0.0l 3523 61.28 0.05 — 0.03 0.0l — 429 —  —  0.02 100.98

(Bi,Te;S)  20L104-57  0.01  0.02 35.36 61.31 — — 003 — — 430 0.14 0.02 0.0 101.20
20110458 — 0.07 3518 60.56 — — 002 — = — 433 —  —  0.02 100.17
20LI0459 0.01 0.06 35.13 60.76 0.02 0.02 0.03 — 0.04 435 —  —  0.06 100.49
20LL04-5-10  0.02 0.05 34.99 60.96 0.03 — 002 — 0.0l 441 007 — 0.04 100.59
20L104-5-12 —  0.08 34.93 60.58 — — 0.0l 0.02 — 428 — 002 0.05 99.98
20LL04-5-17 0.02 0.03 3507 60.34 0.0l — — — — 428 —  — 0.08 99.83
20LI074-1 —  0.06 34.82 60.16 — — — 004 — 413 003 — — 99.24
20LLO74-5  0.01 0.05 34.53 59.90 0.0 — — 0.06 — 418 — — — 9874
20LI0748 — 0.15 34.98 5869 — 002 — — — 415 0.05 0.05 0.0l 98.09
20LLO74-11  0.02 0.09 34.49 59.74 0.03 — 0.04 — 0.0l 417 012 0.04 — 9874
20L174-30 —  0.23 34.87 60.68 — — 006 — 0.04 425 — 0.06 0.07 100.26
20LL74-31  0.11 0.34 34.49 5942 — —  — 0.05 006 424 — 004 — 9874
20LI076-B5 —  0.06 46.14 5271 0.02 — 0.05 0.05 0.0 003 — 0.0l 0.05 99.13
20LI07-8-B-1 —  0.12 46.39 534 — — — —  — 00l 003 — 0.06 100.05
20LI078-B7 —  0.39 4552 5242 — 0.04 0.0l 00 — — 00 — — 9840
20L107-8-B-10 —  0.22 46.37 53.28 0.04 — 0.0 002 — — —  — 0.06 100.0l

FRekH- 20L107-8-A9 0.08 2.30 4557 51.43 — 0.0l 003 — — 002 —  — 0.0l 99.44

(BiyTe;) 201107-8-A-10 0.04 3.63 44.86 49.35 0.03 0.0 0.04 006 — 006 — 0.04 0.05 9816
20L102-1-B3 —  0.06 47.23 5370 — —  — 005 005 — — — 0.06 10114
20LI02-1-A5 —  0.03 46.10 53.8 —  — 003 — 006 0.0 005 —  0.02 100.18
20L102-1-All  0.02 — 4597 52.28 0.0l 0.02 — 0.04 0.04 0.02 006 — 0.03 98.48
20L104-5-16 0.11 0.03 46.19 52.51 0.02 — — 004 — — — 003 — 9893
20LI076-B6 — 10.85 47.38 42.66 0.03 — —  —  —  —  — 007 0.02 1010l
20L107-6-A5 0.0l 10.77 47.70 43.07 —  0.03 0.04 0.03 — 003 — 0.07 0.0l 101.74

fil AR

(AgBiTe,) 20U1078B-11 0.01 1850 4418 3874 — — — — 00l —  — 008 003 10154
20L107-8-A3 0.19 19.14 43.8 37.78 — — — —  — 0.0l — 0.07 0.06 10I.11
20LL07-8-A4 0.03 18.71 44.03 38.02 — — 002 — — —  — 005 0.04 100.90
20LI076-B-1 0.06 63.21 3752 — — — —  — — 00l 013 037 — 10132
20LI076-B2 0.18 63.18 37.48 0.06 0.10 0.03 — — — 003 — 030 — 101.34

k- 20L107-6-B6  0.03 60.00 40.05 0.11 0.0 — 0.0l — 0.0 003 — 024 0.05 100.52

(Agle;)  20L1076-B-8 0.04 60.36 40.80 0.07 — 0.0 0.03 0.0 — 002 002 021 — 1056
20L1076-B-10 0.06 62.85 37.47 0.03 0.04 — — 003 — 004 — 0.30 0.05 100.87
20LL07-6-A6 0.14 63.50 37.44 0.07 —  —  — 003 — 0.03 0.0l 0.36 002 10160
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Continued Table 2
7L = - = Au Ag Te Bi Fe Co Ni Cu Zn S Hge  Cd Se  Total
20L107-6-A-7 0.05 63.25 37.37 0.09 0.01 — — 0.02 0.01 0.03 — 0.32 — 101. 16
20LI07-6-A-13 0.03 63.43 37.12 — — — — 0. 30 — 0.16 — 0.41 0.08 101.53
20L107-8-B-5 0.29 63.21 37.40 0.02 0.01 0.01 0.01 0.04 0.03 0. 06 — 0.31 0.04 101.42
20L107-8-B-12 0.03 63.63 37.69 — 0.02 — 0.02 — — 0.02 — 0.32 — 101.72
20L107-8-A-1 0.12 63.05 37.07 0.04 0.01 — 0.03 — 0. 05 0.07 0.06 0.31 — 100. 80
fisy- 20LLO7-8-A2 0.19  63.55 37.62 — 0.03 0.01 — 0.01 — 0.03 — 0.31 0.03 101.77
(AgTe, ) 20L107-8-A-7 0.11 59.52 35.60 — — — 0.01 0.01 — 0.53 — 0.26 0.03 99.25
20L107-8-A-8 0.05 62.76 37.10 0.04 — — 0. 01 0.07 — 0.07 0.01 0.38 — 100. 67
20LL10-1-5 0.21 63.40 37.57 0.04 — — — — — 0.07 0. 08 0.36  0.05 101.80
20LL74-24 0.22 63.63 37.58 — — — — 0.02 0.03 0.04 — 0.30 0.03 101.86
20LL74-33 0.34 63.28 36.78 — — 0.03 — 0.04 0.02 0.13 — 0.30 0.03 100.94
20LL74-34 0.31 63.06 37.09 0.06 — 0.01 — 0. 05 0.01 0.10 — 0.35 — 101. 05
20LL10-1-1 — 0.01 81.32 — — — 18.18 0.05 — 0.03 0. 05 — 0.07 99.74
(6?\?1?1%67‘; 20LL10-1-2 0.02 — 82. 06 — — — 18.24 0.03 — — — — 0.02 100.37
20LL10-1-3 — 0.08 81.01 0.02 — — 18.29 0.02 — 0.01 — 0.02 — 99. 44
Te(s) (4) WHEERERT" S TR IR (0, S Gk 45 T 5 s s
1 ol e A TR T R B 2 6], R 3 ()
s 6) . 2% BF 5 W 15 B 6 4R o1 RR O % ik O 43.86% ~
104 47.70% e E S F N 37.78% ~43.07% ARG E S &N
| &y 10.77% ~19. 14% . SERAERESRER ™ ( AgBiTe, : Te 4. 61%
g s/ Q’“Q',\? Bi 36.53% ,Ag 18.86% ) Xt b , #HX & i , TR S AR
“§ Bi,Te, 2/ (5) T AR T HA A b4 B st eI, A IR b
T Bl © ORI, AT RIRBOR G . AR RER P ROTR S
_ e 47 81.00% ~82.06% , 45L& & it Hy 18. 18% ~18.29%
e L 2 A a|2 SERYERFARE (NiTe, : Te 81.30% ,Ni 18.70% ) % L., 521 i
°la TR
s 5 i
-210 L -115 ! IoglfS T -1‘0 A -5
’ 5.1 WL &G
7 260°C 1T logfy,-logfs, 1 (45 Afifi et al. , RIS B IR X A T B T 5 06 T B
1988) YER o 16— %R B 244 T R A ATl e 9 T8 18, 7

po-FEELERA™ ; bn-BESA 5 cop- B0
Fig. 7 logfy,, vs. logfs, phase diagram at 260°C (after Afifi

et al. , 1988)

po-pyrrhotite ; bn-bornite ; ccp-chalcopyrite

Bi 52.20% ,Te 47. 80% ) %t H. , AHXF %7 H o

(3) WlARA : ST R WG K 8, 5 B SR 4 S AR fb i 2
Ao AR MAFFARY PRITTR SN 59. 52% ~63.63% ,
MiCR T RN 35.60% ~40.80% , HAME M4 WEITHE,
ShRUERRN (Ag, Te: Ag 62. 86% ,Te 37. 14% ) X He. , B 4~51
FEMAL R

AR TR) PR IREE T vy 5 B X e AL T IR R (06 4R, 2000 5 X1
KA, 2013) o Tl AL P X LT A4 1) 4 % B L il 3 B | pH
L IR E S5 A5 10 i B SO, P AR Ay R o 4 99C 0 ) A 38
Ab2f S TR EFE R (Afifi et al. , 1988 ; McPhail, 1995 ; Cook
and Ciobanu, 2004 ; Tombros et al. , 2010) , 4 B FIHAT T it &
R B A AL 2 A

P30 XG0 A7 Hh i B AR 4 R AL 7 T A -
BRI B, 1 W B A A B A X — iR - 2R 260°C (4
ZALRAE 2009 ; Wen et al. , 2015; Yang et al. , 2016a; Guo et
al. , 2017) o Z5GH YA 5 AU IR, WO AL e
JSRT B A0 E AR 398 BE % AR AT TS o R I A T R B



72

SWm

K8 AMREILEREY) BB 1 il 5 R Rl
(a) ARG SR A T 2 B 2B P 5 (b) AL D ik BB s (o ) A AR Rl A0 F) (81 1R 23 B 244

Fig.8 Reflected light photomicrographs of contact relationship between native gold co-occurrence tellurides and pyrite
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(a) native gold and tellurides are distributed in the cracks of pyrite; (b) tellurides corrode pyrite; (¢, d) solid solution separation structure of native

gold and tellurides

FIBT % B2V Bl A Afifi et al. (1988) IS HY logfy,, -logfs, K fift
RAR, WIS BRI A NRERY W R
PR BRSO RS, TR
Tl &0 AT AR B R SR, W02 R E B B A T X
AEHTE FCT A P e B )M R Oy - 12. 6 <Togfy,, < = 9.1, 5%
WRETEE N - 13.6 < logf, < =9.6( K 7)., White et al.
(1957 ) AR Y5 S I0 A5 B SR Hh A 2 5 AR BE 1Y D¢ R 2, Afifi
et al. (1988) BT )t ¢ 2 XCHR s PI3i aod A= i ol AR 0 FHAR 43
W SR B AR R R B, AR logfy,, = (1/4.576T)
[ =50197 +16.32T - 18.302TlogX ,, +4 (1 - X,,)* [ 5650 —
1600(1 -X,,) - 1.375T]}, Hrp X, O Ag 16 & LA K
MY BTEAE T I IRIREE . MR A 2, BRI & P R
FRATAN  ANRE B A Y 4 4R R 2 A, LAHERR A T
FI PR EARIIR S T i G 0 R SR S5 SR R 51
WAL RGO . BB E 0 X BRI 4N, R A IS B R 40t
A HA R SR R AN, T IZ O R, IR a0
X EHRE T Ag FFTRLME (3R 1) FSH R 260°C , KECAT
TR A AT IR AR L logfy,, = —9.52, 5 logfy,, -logfs, 4]
A5 30 A Tl 8 B S L35 — B

MR LE— 5 W Bl B AR AR IR A R T 1 AL 1 B
o TEARIRIRIREE N 8 S, /s, X AL TR A F] o FE28 B
G DA - A R A | AL A 8- B R AT B B B
R o 89K 4 Bt A wi AL ) A T 0 B Bk

2B Ll rh (1 8) , AR < KAL) BT JUE T BBk
DR TR B I R, T AE T IR R P B, R L
FFE Srey /s, T TR IIE B

5.2 BEYMEBERES&ESHE

B RHAZ OIS T 3R, FE 35 P R (0. 16 x 107°)
(Rudnick and Gao, 2014) , ¥ B4 DX G fiff L5049 Y M
L, A8 7R B B UR IX AT R AR A e B AR . PSR
TR T A X 50 AR 23 56 R 0N 2% U 09 1 o ok % Bl
AAEE TR A E AR (B SR, 2014) , SHFE P AL
FEMIE, B, B XA W Y K 5 A REHE 7R i
T B R X o il (R iR A% e T 2K, TR b7
FREEMAR (5 x 1077) (Wedepohl, 1995) , 157 A1 56 1) 43 5~
PRZ2 5 Hh M B TR ER 5 270 3l A B S VI ER 3R (Mao et al.
1995 ; F 5 CHIBLE 75 ,2000) . MEAF Hein et al. (2003) 43 #7
T REFERTURY) o i BB 25 4% & B TP i i & S B A
S E (0.06 X 107° ~205 x 107°) , H Al 1 IS 2R 45
G R R R R A A 2R LAY 1.6 % (Hein ez al. |, 2020)
254G HAMFRE [FI7 R SFIEE , AR SCUACHFESE md fE vh, &
il DU AR A S L PT BE R 2 B 4 B X i 9 B2 22 i
[ ( Cook et al. , 2009b; Harris et al. , 2013) , X5 Goldfarb
and Santosh (2014) $2H AR 1 X 0 IR A ) BOoR IR 5
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IR BRZE Y G () B AL BORERIE
830 11 A R AN R iy , 2018
ek BRI - ol B Yang et al.., 2011
670 ~ 827 — RUIFSE,2011
675 31 O IR 21,1989
i SR - 749 123 Peng et al. , 2021
718 8 FLO A AR 5, 1989
G T YRR 2 k- 99 fk 2 815 12 B PR ICAE,2020
B B YR g k-0 Jpk 661 4 P IESE,2015
B T YRR A k- 99 fk 2 687 15 FLU T A 1989
bk T YRR 20 k- I fik 685 31 FhaC B RIS HE, 1989
R A Y- Gk kA 772 16 MU A 1989
[f) 2 it - B AL kR 805 8 JKBM A ,2018
IH )k A Y- Gk kA 744 46 k25452015
RET CEYtR-1 e k) 2o 7 744 20 7R %5 ,2013
e Btk e k) 2o i 7 844 73 HBAEEE 2007
Y3k 1 e-ER ALk #Y 894 36 A

AR A P A SR —

P30 D AR A0 SRR T BT, L™ S0 1A P o .
A'w CO, i ARERFE H,0-CO,-NaCl £ CH, 18R BFHIE (42
HIREE 2009; Wen et al. , 2015; Yang et al. , 2016a; Guo et
al. , 2017) o TERXRVEBRAA P, i ol BELL BB 2% 5 W)
n Au(HS), ~ fFEEFE (Pokrovski et al. , 2009 ; Williams et
al. , 2009 ; Phillips and Powell, 2010) , BT 431k #5472
b, Au(HS), " B EW R FEETIE. HEZ Au
(HS), ~ TR R Tk B A, 0k vh 4 2% 5 W T 4
Je AT BRI , B R 45 RUBE 4 R BORE <35 2 Al G TR X ), LA
R A DB A1 b ORMURL B SR AR o R B4
A DRI R Y AR 6 5 5 - B ) R A, AR
S S-S YT OV T 4 30 R A B A A (BT 8)
Te Bi 550K 54 M A I FEE B UIMCH . & BAARE
I R (1064°C) , (HAEA IRIE SR BT R (LMCE) i 2 5
T AT Y 245 i s IR B B A I £ (Frost et
al.,2002) . DL Bi SRR, HIRBEA MR £ (271°C) JF
H Bi g AXS Au BRI ARE S . 7E& 2 13% Au i
x-SR, o S Al Ik & 241°C ( Torminen and Koski
2005) . T Au-Ag-Te {R R, MR &4 50% Au,15%
Ag F135% Te B, Lo f & 14 1) 475 5541 2 300°C 72 45 ( Cabri,
1965) , PP X A7 SE- B BRI Be iy IR 3 s AT 3 2 A4
AP LRI RNEOR . I HAEBAR AR B 5% & CH, iE
JEUE PRI ZR B R T 5 2 R A SR AT T 4 T A RO
AN BEEA N BAE AT (Tooth e al. , 2008) o #K
FIRERI SIS W], A 249 20 x 10 7° (4 R TR AR T 55
42% 4210 G- R L AE . BIBEAE &4 0.2 x 107 A I FAR

W 5 5 4 5% 4 IR RIEAE (Tooth et al. , 2011),
PRI, BV 4 7 AR R A I, 7 5 A B %5 LMCE 7778 19 15
LT BT OB A 255 IF RME R 87 IR, 7T I LMCE #4 #4
IR 4 R ) 328 8 1 B 4 $AOB0 T A 1) T 4 fiE 77 ( Ciobanu et
al. , 2009) . FBp 40 X A B AL 2 A E T JE AR A5
ZEBIGRINEDR , 45 6B S A SR 4 AR 1Y R w4l
T, R AT SR -l 4 1R 2 3 BOR UKL W] DL 4 et AR 1Y
K,

By XM &0 A B RSB ERE, FHh 894 (£
1) G ) b & BB X [ AR 4 (0 2 1 1o T 7 oA
SV RAREMEA(EI), HRPLAARESARSIE
HRRAR AT B AR, TT RE 2 1 3 AR A TR BT RE T
HWRPRRER(E6) , #& T AR SN A.

25 b B A X B R TR 5 s A RO R
543 A R R RIS T W SR A e R )
BAEME B . T B SR A MRS Ly R S TR
Al ZAVER, 2R3 40 X K IBUORL H AR 42 10 & 4R T fie 5 42
Fetifi B TCR G RARIE S 2 &R IE G %, SRR Ly
TR Ag &5, 128 T ARSI RE,

6 &k

(DFEEET XN PRSI YA SRARE, =
FELUB G KL g LA P SURAT , 4 i (B IR OF
Y979 894 JCEBLT IM G ARG IR MR, 20 s
BT Tl BT SRR Tl B R R B, H o R B
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(2) Tl IR AR R 7R T U W) Bk I A IR
BRI AR B, 7Rl DXl | B S ) R 85 iy R VR AR R
RIS I R (/B N BRA NG R & BN WD (N 2]
—12.6 <logfy,, < = 9.1, B i FE WL I A - 13.6 < logfy, <
-9.6,

(3) BB X KIURL F ARG 0w 2, Sl B SE T R &
T LR i 4 SRR ¢, SARERAL ) 0T R & T A 984
S REERS

B IRSCRYSE AR R TR A B R . AT R
SE VMRS A ST 18 58] A 2 B 44 o g AR AR SR T
PR BRI . BPAN AR B T IR Bl (32 )
A PR B S B AN S s A% T AR b BRI 5 g B ARt 2
TR AR A ML SR A TS e 2 9 I o 0 T R T AN 6T 6 i
L RENBAERE St 73 A7 AR AL 7 % Bh A S H , fE it —JF
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