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Abstract

Thermal conductivity was one of the important parameters for calculating heat flow.
The detail thermal conductivity measurements of different stratigraphic and lithological
features are insufficient in Taiwan. In this study, we measured the thermal conductivity
systematically in the Western Foothills, Hsuehshan Range, Central Range, Coastal Range
and Hengchun Peninsula. A total of 101 rock or core samples and one soil sample,
including cores of 10-30 c¢m in length and rock blocks of 20x20x10 c¢m in size, were
obtained from 40 different strata. We smoothed the samples and measured them with a
thermal conductivity meter. The results show that the highest value is the metamorphic
sandstone of Szuling sandstone (~5.21 Wm™'K™!), while the lowest value is the laterite
(~0.33 Wm™'K"!) of the Daping layer. Statistically, the average value is 2.25 Wm™'K!, the
median is 2.11 Wm'K"!, and the standard deviation is 0.93 Wm'K"!. According to
geological ages in different areas, the highest thermal conductivity (~5.21 Wm™'K™!) of
the diagenetic strata is the Eocene Szuling sandstone in the Hsuehshan Range; in contrast,
the lowest one (~0.39Wm™'K!) is the argillaceous sandstone of the Pliocene Ma-an Shan
layer in the Hengchun Peninsula. We speculate that the high thermal conductivity of
Szuling sandstone is due to its primary composition of quartz, demonstrating a high
thermal conductivity property. The low thermal conductivity of argillaceous sandstone
can result from its higher porosity causing low thermal conductivity. Geologically, the
highest thermal conductivity occurs in the Hsuehshan Range geologic province (~2.77
Wm™'K1), mainly composed of metamorphic sandstone and argillite. We believe that the
high thermal conductivity comes from the high quartz content and low porosity. The
lowest thermal conductivity is discovered in the Coastal Range geologic province (~1.52
Wm'K™"), mainly composed of igneous rock, mudstone, sandstone, and conglomerate.
Geographically, it can be found that the thermal conductivity of inland Taiwan

(Hsuehshan Range, Central Range) is higher than that of the inshore (Western Foothills,
VI
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Coastal Range, Hengchun Peninsula). For the three major lithologies, including
metamorphic, sedimentary, and igneous rocks, the median thermal conductivity of
metamorphic rocks is 2.36 Wm™'K"! with a standard deviation of about 0.76 Wm™'K"!
which is the highest among the three major lithologies. The median thermal conductivity
of sedimentary rocks is 1.95 Wm™'K"! with a standard deviation of about 1.02 Wm™'K"!.
The standard deviation is the largest among the three, similar to previous studies. The
median thermal conductivity of igneous rocks is 1.52 Wm™'K™! with a standard deviation
of about 0.38 Wm™'K"!. The median and standard deviations are the lowest of the three.
Compared with the thermal conductivity of Wu et al. (2013), our results indicate that the
heat flow in the Szuling sandstone area was underestimated, and the heat flow in the other
six formations was overestimated. Comparing the results of rock types in thermal
conductivity between the literature, strongly foliated rocks like shale, argillite, slate,
phyllite, and schist are affected by anisotropy, which makes the thermal conductivity
different from the literature. Besides, argillaceous sandstone and limestone have lower
thermal conductivity, which is affected by low porosity. Basalt and andesite have similar
thermal conductivity due to the similar mineral composition of the rock. The thermal
conductivity measurement results in this study can provide a reference for future research

on heat flow estimation in Taiwan.

Keywords: Taiwan, thermal conductivity, geothermal exploration, heat flow, rock heat

conduction
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CL11 120°12" | 23°10' 26.20 5.48 1.44 1
CHK124 120°52' | 24723' 34.29 5.99 2.05 1
CS76 120°58' | 24°36' 36.00 6.55 2.36 1
CT8 120°57" | 24749 36.68 5.69 2.09 1
MLN 120°49' | 23°36' 31.54 5.64 1.78 1
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PS8 121°07' | 24°46' 34.88 4.95 1.77 1
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YHSI11 121°00" | 24°42' 24,88 4.95 2.02 1

Source of data: 1 = Chou et al., 1983 » 2 = Liu, 1996
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Bl 422 B8 LERFRmE  FARTRETHLGIE 5 RT Lnatig o
d A Y R U RS FH G4 5

FAFE A 351 3ty TREHE LR E GEE P
e G RO RTHEALRTEY B3 ¢%@@%m
BOATURTEH AT R ORERE U EEAT D
R E: 3 ﬁ“ﬁﬁ«&ﬁmﬁﬁ?%iﬁﬁ%b&
oy L E RS R R LR E R EE o

KAFTEARTINRRAORTAEY > STRERIG ¥ i ¥t
a5 (£ 3-5-3) 0 BT UEHF A frdk 42-1 kBT A RF FA AT
H(232Wm'KHL & E42 e 5 2ES A HRF S E(-233
Wm'K) e R Fehifid 3 PELELRE TRy UELT LA
TELARFY AL B LR AT EINAER o TR A RH 4 k-
HEFTS g BXRFF S S EEN S REDERERY 4 T iz B
RHAR > T S REGERSRES D272 WK BFR TS 8 #(~234
Wm'K?) > 6 22 (~225 WmK!)+ 2 22 (~234 Wm'K)2 7 3 & HP > 5is

N
13
3
N
e
T
N

% w

g€ Bl Pk

A H(~2.06 Wm'K)» H@d oA £ 7 (=231 WmlKD)eht it 23t p 5 78
Pt AR MEB R R (LR T F PR A ERN Y RAL
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# 4-2-1 ~ = £ H P K % B (Horai and Simmons, 1969; Horai, 1971)

X HBF | B REWnIKY)
F®E 7.69
£ % 2.31
A E T 2.02
v ZR 2.25
2z 2.34
5 20~200
£ L 2.43~3.78
b3 0.69~0.8
SR E 4.35
BT 3.57~6.66
I 3.59
v EF 5.51
BGHHZANARRAL LB AR PRI LT E TR L

kgt (B 4-2-1) 0 RF £ E G ik 236 WK 0 T35E L 2.54
Wm!K! % g = HEc o HRRL 9% 076 Wm K g 2 end i i i
1.9SWm'K'» #% 1 9% 1.02Wm'K'> 5 = ﬁxﬂ » feav A 7 7 (Ramstad et al.,
2015)4p fr2 > X A e E G ik 1.52 Wm-lK-1 » TiaE L 1.53Wm'K! > &
BELYE 038Wm'K!'» % 5= —ﬁﬁxiﬁ o
T L AR S Lo R AR R A RARS 0 AR S O 2 LA

AAR S A RBETHROERL R FAEREDTE G K LS H S

Lo b KA Y P RIBRBR A MBI R LA R A bldek R (F
4-2-2) Hi'HApd P B > Fli 35 287 LEW ARV OIRT o E
i 4 ‘T}‘;;@@ cA R EET Y R EOREGED G L& ol JER) #(~4.83
Wm'K) > » 83 & ok L EE (324 WK~ iR A K R £ (-3.18
WK izt i ppv Rad B BERB > ? PR SRT ke E ok
FoRAEREA G T AT EERNS 3BT N ERTONG L G
FIRT o P E R BME GBS £ 4 o
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R EOREGEY S B PR FART ALY 5B RAF R
S RIVHAREITAE 2 R - ARRGE K EF R TS g
WHAFR R RESTARE ST R o R AL EE T EIHE £
FRERRIB I FLALERT AL R T BERGI EH Y ¢
(4 B TR £ SR GkhF L2208 T T D
L 076 WK+ 7 5] > Jp| A% P 2ol i s RIE ARG o
g ek mEE gAY FHTI b hE o

VAR R L Fho i AT L BNA R RERES LR 40w

Fom l;‘i’tai‘]“é)—*J%(Blézquezetal.,2016) FrRanGS o oZhEATRET N EOE

B X B &+ 0 Blazquezetal. (2016)30 5 b £ £~ » Hadfrlo Mir &
HEL3 REAFIARDERNS Ko > THEEIRE T LET FA

1

LB TR AL ENES A 2 R ek L

?ﬂ:_
5
Sy
¥
D
?ﬂ:.
a\
i
EL]
7=

Tt AR B R 2 SOk o R KR R DT B e S g e e
WEFHHDT o aE NER IR L B SHIP S BT o AR
RiL A HPHEARTRLELE AP EDERGS LR < o

% 422~ = = f,}?‘% r';l- 1—}?}@(‘%,4& fu;‘l‘%\ R

il | BEREFR | Y R E gk TOREGE | FFL
s (1#) (Wm'K™) (Wm'K™") (Wm'K") | (Wm'K")
B2 43 1.67~5.39 2.36 2.54 0.76
T A 49 0.37~5.00 1.95 2.16 1.02
A 9 1.12~2.17 1.52 1.53 0.38
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5.00 L] 8
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Wage Boasse B xxs

Bl 4-2-3 =2 ~ AP EREGELHE > Bl SR EEDEREE B
LR - F D A TR E SRR 1S B2 ERBERRAT
%% Banks et al. (1998) -
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43 508 F B E L R

42 FRIGHF D] i SR ERBDRF > AR BT RER
BiEH-26 B AELS B OPEF o B HEALG DIV FHAEHBY g F
B sk x Alkamp R idel 5§ 0 T RS R (B ) R R b e
(It (R 4-23) F OB PR A e R R B A kbR Gl Y 2 R A
Ptk kB GO 40 X LR R AR ) B S iR B A LRI 99 = R
I TR # 0 ALRIT RCGEE TR R R FCREZ R 99) 0 R
&Jm*ﬁﬁAOF&*%i¢ AR EARERLPRN o AR ER
RLEFREP2 AR S PR TR BFLPRN 2 LR A
FrCR AR R G X b B APREGEL Y $h XY B
%ﬁ%$%MQM%Emﬁﬁﬁiﬁ%ﬁﬁaﬁﬁmﬁﬁyyﬂwmﬁﬁﬂm,
S A R RS R R R N T G AR T SRR R
BAHREIcE 0964 24t 05284 4 & AT IEHE RIS ALK
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A 431~ geRfR AR E GBS L 0 LELRE AR SRR A B E G

2B HPFER P LB R AR Rk

w FoH AR E k@) | BEAREREKOD) it i R
(Wm''K") (Wm'K™") (©=(b)-(a) | =(c)/(a)
2 3.38 3.75 0.37 0.11
4 1.82 2.64 0.82 0.45
5 1.33 2.22 0.89 0.67
7 2.07 2.49 042 0.20
8 1.85 2.27 042 0.23
10 2.45 2.57 0.12 0.05
11 5.39 5.62 0.23 0.04
17 3.52 4.08 0.56 0.16
19 2.11 2.67 0.56 0.27
29 2.21 2.65 0.44 0.20
31 1.79 2.24 0.45 0.25
34 2.21 2.90 0.69 0.31
36 2.72 3.20 0.48 0.18
40 2.05 1.95 -0.10 -0.05
42 1.78 1.96 0.18 0.10
47 1.88 2.36 0.48 0.25
56 2.44 3.28 0.84 0.34
58 5.03 5.66 0.63 0.13
60 3.20 3.40 0.20 0.06
75 2.7 2.80 0.10 0.04
82 1.15 1.35 0.20 0.17
&3 1.12 2.04 0.92 0.82
84 3.00 3.49 0.49 0.16
90 0.37 0.68 0.31 0.84
99 0.63 1.52 0.89 1.41
102 1.52 1.53 0.01 0.01
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RSN Y TR 15

~

y =0.964x + 0.5284
R2=0.9406 I
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B A 2 B AE(WmIKY)
e

[EEN

0 1 2 3 4 5 6
Fotk & 2 B G (WmKY)

Bl 4-3-1~ Gog B4k &~ B U v FHEE) o AP M B 5 0.9698 > Ap B 1%
B2 070 ATt REARFEREEI R RAMIY -
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44 20 5 RE B

w34 sk 2d® LR FRS OREGKESS A (Wu et al,
2013; Lee and Cheng, 1986) ) 4 B # n Bl 3 F 40 02 A4 > F] 5 2 L L% Ao Ff
LA e e BB 5 (4R enfHa 4 (R 3-3-1) 0 JER 342 F L At
A2 Z L LR R FHRLAR > F IR L R B R eE X f B EA RET 0 @ in 2
B B R e R AEGEY EHRMOT B R AERERT S e

PR BEANITE R RS 7,\151-5’5'\”4"'/%] s H W &mhﬁéﬁ‘%ﬂﬁﬁﬂ

g

AP i B B FAUEELH S BT A LR TP AR Edhoh
w4 B Gl .

B A & Wuetal (2013) e84 H th ity (B 4-3-1) > o A e il ? 5 4
AEE CERARSTER VHFRF- 2 EoREGE APy ea L ami) £
Autof2 2l 27 FRRE RS YA AL FaOE R E AR
SFGRES A 0 blAcR] 432 P EBEEZ e ARG L) DRE GEkY
Wuetal. (2013)% B kg2 B > Wuetal. (2013)2 ##) £ 78 % e B 4 dciE 5 3.35
Wm'K' > @ A e e E 5 521 Wm'K! > 4p £ 1.56 B > £ 7 B e
FRERFEFERNE EP AR A EHBE Wuetal. (2013) 5 3.35Wm'K
AP R 289Wm 'K » 49 £ 5 0.86 % » & BB G A PRI ¢
BRaEIT- B(F 431 #PIL R & 4310 7)) 'ﬁ RIS R

P T Ry AR R R .
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F 4-4-1 ~ v fom A 2B ﬁ] %ﬁ%ﬁaﬁ((wm—lK—l) o

¥ R *EY Wu (2013) | i34 # L #Ep#un
= FER) 5.21 3.35 s 1.56 &

FH 2.89 3.35 % % 0.86 &

T A 2.59 3.35 % s 0.79 &
~ 4 Ak 2.77 3.35 % 7 0.83 &
<Lk 2.44 3.14 %5078
£ ik 2.54 3.16 %% 0.80

5 R 2.20 2.51 Bz 088
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Collection Site
119° 120° 121° 122°

25° 250
24° 24°
23° 230
22° D00
AWuetal., 2013
(OThis study 0 km 100 km
21° —— ._21°
119° 120° 121° 122°
0 1 2 3 4 5

Thermal Conductivity (Wm'K™")

B 4-4-1 ~ 5= A (Wuetal, 2013)2 257 7 & BFHE GHcs T B -
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24°0'0"N=1

0y 5 10 20

- 1 Kilgmeters

Legend

|| county boundary  Thermal Conductivity (Wm™'K™)

A\ wuetal, 2013 [l 0.00-050 [ ]251-3.00
O This study B os:-1.00 [ ]301-350
P o1-1.50 [ 1351-400

[ 1s1-2.00 [ 401-450

[ J201-250 P 451 -5.00

B 5.01-550

B 4-4-2~ 50 4 22 A FT 3 e GlicgE e TRt e v REPRGE T LS B Wu
Q013)fciEprd P AT S TR BEGEEH 7 b BF L2 PP PD I
LA BE G W R TR B E PeT LB AR R g i

Y STERCRURLI

Bk F a4 R G (R 4-3-2) 0 v it G R AR R
T AFAT AN CERAEGED § - BERELIOTHRFRERLE G &
R Q‘if’iﬁjﬁiﬁ-fffigtfl RRELI G OET URA B ERE D AR R
XS SRS R R VIR E Y CE RS St T S
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W RS EFRAE L OB E GRS w4 P 7 (Beardsmore, 1996;
Majorowicz and Jessop, 1981; Roy et al., 1981; Blazquez et al., 2016; Blackwell and

Steele, 1989; Lee and Cheng, 1986)s 41 287 = 2 4pf » 2 B = }I% SR WS e

fE_L_f’ ‘FK”‘ g—_ﬂ ’]YP/ %?’P}% I‘;#‘ «f‘—_—v_k J'#%ﬁ/k‘fg%fﬁ&ﬁj
FRARIT (% 4-33) TR F Aot FoRE GRS B AF T LB UE L2
F‘% i%lé‘:&miﬂ 7—%’ a

B3 Vi A fetian (5 B> 295 et B R R 4
FE 7B E 5P B(Liebeletal., 2012) » @ - dfRT > T (FE IR

fadic g - £ 2 | £ 3 (Clauser and Huenges, 1995) » #r 2 F # ~ fr 2 # 2 4 & 5
TRPLL R TRAREALRD - BTG A DI TR EE T AR RS
GEREAARD AP OREREKERK T A A B IO TSP RIEE

R Gk A AT R R Lot B Fla BREE D R Gk

(A e S R z%*c%-n“ﬁﬁ:’ iy &F—T” L"né%%xﬁﬁ:x‘*ﬁi; ¥ o VO E S
RAPT - ERFATR ZEBIZ A FFrARPR S W E - RTHE - FER
LA LB AT A PR AT IR L REE ST RERNS 4L

&a,?ﬁﬂ%w%ﬁﬁﬁwﬁ’—%ﬁﬁ%ﬁW%ﬂﬂﬁ%%ﬁgwﬁi’ﬂ
W3 % e ,ET,T% BV AR |§ifiﬁj?§i%fﬁ&’rﬁ?f?%f“’%gf’;%m?ﬁ A e
TARA A F LA B ERT - e d s R LR RAEEL A BF
FIAREANBRFTLETE LR TG L3 kL AT e o S ERN
PG IR EGEEARHT o F R AT TR B A 2 kdp i
WHd 2203 0 LR AR PR EREO ERA A LBFE > TT R ES
Ap§ g2 o
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20442~ AR LR R Gl R 2 et R 4 (Wm''K) o

ek | BE e pREnE
A e 2 4 5 6
A 2.12 005 | 29 1.5+0.5 1.05~1.45
A 2.32 0.32 2.65~3.03
A 2.33 0.43 2.91~3.02 3.27~4.37
+ o 2.72 0.00 4.01~4.35
b= 2.34 0.38 3.01~3.03 3.58~5.18
o2 2.06 0.15 2.92~3.01
AL 2.50 0.47
b 1.96 0.79 2.4+0.8 1.71~2.72
B H 4.50 0.91 5.0+2.4 2.89~3.40 4.20~6.30 4.28
7y 2.80 1.10 | 7.1 4.2+14 2.50~4.20 | 3.34~4.04
iwHR) 0.63 0.63 2.38~2.52
i 1.81 0.07 | 2.9 0.8~1.25 3.09
ERAl - 1.67 0.09 1.8 1.7+0.6
1.45~2.10
&4 2.11 0.06
T 1.15 057 | 3.1 2.9+09 2.50~3.10

FF 2 )I?% : 1 = Beardsmore (1996) » 2 = Majorowicz and Jessop (1981) » 3 = Roy et

al. (1981) » 4 = Blazquez et al. (2016) > 5 = Blackwell and Steele, 1989 » 6 = Lee and

Cheng, 1986 -
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4-5 BRI iR
AL HE 40 Bk o 101 B A o d L K eDTF bR (T - TR
B& B KR A (R 45-DE R 1~6 B > & Bk otk Al i 4 2
R ACRFEF - HUR I F AT LRI R TR R A
Pl ik B R o Rl AR ARGl B T ATEAGZ R
PIRLERAE AT LAY - BEHPARE TR FHRATEFRE
W§i1ﬁw%aipiﬁ%ﬂzéﬁik%iﬁﬁﬁﬂlbﬁi?ﬂ%*”ﬁL
HEFE ek ke RBFAHRERZPIE O EHBEC2LEHFFETREGEKR - A&
;gﬁn17@w%ﬁ,gaﬁiamgﬁﬁﬁJﬁéﬁbﬁ’ﬁiﬁﬁﬁﬁﬁ
Mg AR R AR A HE S O EHEAEETEHEEZ PR Aot R
AR R OB EGERSFES BRSNS 2R G L 2o iAo

Fo45-1~ A s B R e A oo B Gk o

: . #E K

¥ R P& d#(iB) (WK
£ WA 3 2.20
[ ASR N 2 1.72
£k 3 2.54
2 ik 1 1.33
2 Bk 1 1.82
AR 1 1.70
< ¥k 5 1.44
ALK 2 3.24
1T Pk 1 2.01
B R Ry 2 3.18
EREEA 1 3.08
A F K 2 2.44
¥oA R 2 2.32
= HERE K 2 521
& 4tk 1 2.45
oA 3 1.74
RER) B A 3 4.83
~ 4 Ak 1 2.77
v WA 3 2.11
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. . . # G
ol 8 (®) WK
FilfE k4 1 3.52
el 1 2.44
A 3 2.89
KLk 4 2.59
12k 2 2.57
% Ak 6 2.23
LRl 2 2.06
4R 4 2.29
5% K 2 3.35
18 I H A 6 2.50
A2k 6 1.81
EETA 1 1.38
Ay 6 1.46
4Tk 1 0.33
r E R 2 0.62
R 4 1.92
Tk 5 1.87
B ¥l K 2 0.39
LRSI 1 2.80
R 2 2.00
2ok Ry 1 2.36
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- A AR GRS

*Hgihe & 3-1-1 ~ £ 3-1-2

e e N PP PR
wi| nhom | pEnw | mEnw |2 ORERE
W'k | wmk) | owmogny | VKD
I 2.01 2.01 2 2.01
2 3.33 34 34 3.38
3 3.12 3.04 3.12 3.00
4 1.83 1.82 1.82 1.82
5 132 137 1.29 133
6 2.04 237 2.11 2.17
7 1.99 2.18 2.05 2.07
8 1.83 1.88 1.84 1.85
9 1.54 1.57 1.67 1.59
10 2.45 2.47 2.44 2.45
1 5.57 5.19 5.41 539
12 237 2.46 25 2.44
13 2.88 2.88 2.94 2.90
14 1.9 2.03 1.99 1.97
15 3.04 3.07 3.14 3.08
16 2.44 2.43 2.46 2.44
17 3.49 35 3.56 3.52
18 2 2.02 2.06 2.03
19 211 211 211 211
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e e e N PSR
wi| nom | pEne | peaw | S OREAE
WK | WKy | gy | VUKD
20 2.8 2.74 2.74 2.77
21 1.59 1.9 1.86 1.78
2 1.96 24 1.94 2.10
23 2.89 3.14 3 3.01
24 1.92 1.91 1.94 1.92
25 1.88 1.89 1.86 1.88
26 2.9 2.64 2.72 2.75
27 1.7 1.73 1.69 1.71
28 2.68 2.49 2.56 2.58
29 221 2.16 227 221
30 178 1.93 2.02 1.91
31 1.77 1.79 1.8 179
32 171 1.62 1.69 1.67
33 2.76 2.77 2.73 2.75
34 221 227 2.15 221
35 22 2.17 237 225
36 2.66 2.73 2.76 2.72
37 4 4 3.91 3.97
38 2.77 2.65 2.64 2.69
39 2.47 2.34 2.54 2.45
40 2.07 2.01 2.06 2.05
41 1.38 139 137 138
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e e e N PSR
wi| nom | pEne | peaw | S OREAE
WK | WKy | gy | VUKD

42 179 1.8 1.75 1.78

43 1.84 1.82 1.82 1.83

44 2.69 2.87 2.84 2.80

45 23 2.36 2.41 2.36

46 | 0792 0.986 1.04 0.94

47 1.66 1.96 2.03 1.88

W'k | Wk | owmegy | VKD
48 1.08 113 113 111
49 1.02 1.26 1.02 1.10
50 1.81 179 1.71 1.77
51 1.67 1.77 1.89 1.78
52 221 2.05 2.08 2.11
53 1.69 1.7 171 170
54 2.93 3 2.93 2.95
55 2.17 2.08 2.34 2.20
56 223 251 2.58 2.44
57 2.20 22 221 2.20
58 5.07 5.04 4.98 5.03
59 211 2.23 225 2.20
60 3.20 3.27 3.14 3.20
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Ty e P
@i | ae;l; ' xs:?iiz; " %15 s 4 4
Wm'KY | Wm'KY) | (Wm'KY) (Wi 1)
61 3.12 3.16 3.16 3.15
62 2.36 2.35 238 2.36
63 3.13 3.04 3.06 3.08
64 234 2.8 2.36 233
65 233 232 2.32 232
66 4.90 4.96 5.13 5.00
67 436 4.74 4.61 4.57
63 4.78 4.79 4.92 4.83
69 2.66 2.60 2.70 2.65
70 2.17 2.16 2.14 2.16
71 1.57 1.72 1.72 1.67
72 1.61 1.77 1.85 1.74
73 3.43 3.27 34 3.37
74 2.57 2.72 2.71 2.67
75 2.58 2.82 2.7 2.70
76 223 2.4 2.34 233
77 2.08 2.18 2.06 2.11
78 2.45 2.42 239 2.42
79 2.18 2.15 2.19 2.17
80 1.17 115 111 1.14
81 1.20 122 118 1.20
82 1.16 1.15 115 115
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o e PR
wi | mhnm | now | neon |SORERE
W'k | Wk | vy | VKD
83 1.09 11 1.17 112
84 2.63 3.05 3.10 3.00
85 3.65 3.96 3.84 3.73
86 0.70 1.35 1.26 1.28
87 171 1.73 1.73 1.72
88 2.12 1.83 2.15 2.03
89 1.85 1.9 2.13 1.96
90 0.33 0.435 0.331 0.37
91 0.40 0.435 0.373 0.40
92 1.64 1.88 1.82 1.78
93 2.04 1.9 1.7 1.88
94 2.04 1.94 1.96 1.98
95 1.88 1.88 1.86 1.87
96 176 1.74 1.74 1.75
97 227 2.83 2.52 2.54
98 1.87 2.17 1.8 1.95
99 0.53 0.68 0.674 0.63
100 0.52 0.638 0.631 0.60
101 0.30 0.322 0.359 0.33
102 1.48 1.54 1.54 1.52
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RS R A G EoR B

*Hgihe & 3-1-1 ~ £ 3-1-2

e e N PP PR
wi| nhom | pEnw | mEnw |2 ORERE
W'k | wmk) | owmogny | VKD
2 3.68 3.85 3.73 3.75
4 2.59 2.66 2.66 2.64
5 2.6 221 2.18 2.22
7 2.47 2.45 2.54 2.49
8 227 2.26 2.8 227
10 2.51 2.54 2.65 2.57
1 5.49 5.75 5.62 5.6
17 3.97 42 4.07 4.08
19 2.69 2.68 2.65 2.67
29 2.58 2.72 2.65 2.65
31 223 2.15 234 224
34 2.89 2.93 2.88 2.90
36 3.17 3.13 33 3.20
40 1.92 2 1.94 1.95
£ 1.96 1.97 1.95 1.96
47 2.45 2.29 233 2.36
56 3.37 3.17 3.29 3.28
58 5.61 5.69 5.68 5.66
60 3.38 3.49 3.34 3.40
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e e e N PSR
wi| nom | pEne | peaw | S OREAE
WK | WKy | gy | VUKD

75 2.78 2.83 2.78 2.80

82 1.35 139 131 1.35

83 2.03 2.05 2.05 2.04

84 3.39 3.46 3.61 3.49

9% | 0678 0.729 0.632 0.68

99 1.53 1.52 1.5 1.52

102 1.51 1.53 1.56 1.53
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