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Abstract: The Cretaceous pink granites of the Jinan area, southwestern Ogcheon belt, are adjacently
developed in the eastern part (Keg) and western part (Kwg) as stocks, respectively. Keg of rounded shape
occur as mainly medium-coarse grained rocks, whereas Kwg of ellipsoidal shape occurs as medium-coarse
grained ones with partly porphyritic and fine-grained textures. Miarolitic cavities of them are often seen
and can be observed more frequently in Kwg than Keg. Rose and counter fracture diagrams of the two
granites show that Keg and Kwg have more potentiality of non-dimension and dimension to non-dimension
stones, respectively. Physical properties such as porosity and absorption ratio have 0.25% and 0.65%, and
0.43% and 1.11%, respectively, which could suggest that emissions of gas phase at later magma stages are
abundant in Kwg than those of Keg. From the major and trace elements petrochemistry, they belong to
acidic, peraluminous and calc-alkaline rocks, showing that Kwg are later product than Keg of the same
granitic parent magma. REE concentrations normalized to chondrite value have trends of gradual and
parallel enriched LREE and depleted HREE. Eu negative anomalies of Kwg are far more severe than those
of Keg, which suggest that plagioclase fractionation in Kwg was much stronger than that of Keg. In the
magnetic susceptibility vs. petrochemical and modal parameters, they all belong to magnetite-series and I-
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types, and can be classified as weakly-moderately ferromagnetic rocks. And the above relations could
suggest that their susceptibility values are more mainly depended on ferromagnetic opaques than
ferromagnetic and paramagnetic assemblages (Bt + Ch + Ser + Op). ‘

Key words: Jinan, Cretaceous, pink granites, physical properties, magnetic susceptibility, magnetite-series.
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Table 1. Modes of the Cretaceous pink granites in the Jinan area.

Sp.no Qz Pl Af Sr Bt Ch Cal Ap Sp Zr All Op Remark
YD8 426 21.2 342 tr 2.0 0.1 - tr - r tr lig Keg
YD1l 459 21.9 27.2 - 48 - - tr - tr tr 0.2 Keg
YDI6  36.1 249 35.8 tr 29 - - tr tr tr 0.1 0.2 Keg
YD23 427 23.1 322 0.2 1.6 0.2 0.1 - tr tr tr tr Keg
YD25 346 22.0 377 - 53 0.1 - tr - 0.1 tr 0.2 Keg
YD28 412 242 31.0 - 34 tr - - - tr 0.2 tr Keg
YD30 509 234 19.5 tr 6.0 - - tr - tr 0.1 0.1 Keg
YD71 489 26.5 237 tr 0.7 tr - - - - - 0.2 Keg
YD95 555 17.5 23.1 - 35 tr - - - tr 03 0.1 Keg
YD34 320 12.0 54.4 tr 1.0 - - - - tr tr 0.3 Kwg
YD38 403 19.8 379 - 1.9 0.1 - tr - r - tr Kwg
YD44 380 11.6 49.2 tr 1.0 - - - - - tr 0.2 Kwg
YD58 377 18.6 41.8 tr 1.3 - - - - tr - 04 Kwg
YD62 442 14.6 39.8 tr 1.0 - - tr - tr - 03 Kwg
YD65 392 13.9 448 0.1 2.0 0.1 - - - tr tr 0.1 Kwg
YD68  38.6 15.8 429 tr 25 - - - - tr - 0.1 Kwg
YD76 459 18.1 349 tr 1.1 - - tr - tr - tr Kwg
YD9%4 325 224 41.8 tr 2.8 - - tr - tr tr 0.5 Kwg

Qz: quartz, Pl: plagioclase, Af: alkali feldspar, Sr: sericite, Bt: biotite, Ch: chlorite, Cal: calcite, Ap: apatite, Sp: sphene, Zr: zircon,
All: allanite, Op: opaque, tr: trace. Keg and Kwg are the eastern and western pink granites, respectively.
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Fig. 2. Modal QAP diagram of the Cretaceous pink
granites. Open and full circles are the eastern and west-
ern pink granites, respectively. (1): alkali feldspar gran-
ite, (2): granite (monzo-syeno granite), (3): granodiorite,
(4): tonalite.
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Table 2. Major (wt. %) and trace element (ppm) compositions of the granites.
YD§ YD11 YDI16 YD20 YD23 YD25 YD28 YD30 YD71
Sio, 73.30 74.02 73.46 73.10 73.25 72.50 73.19 74.05 75.84
TiO, 0.17 0.16 0.14 0.16 0.20 0.21 0.19 0.17 0.06
ALO, 13.83 13.62 14.08 14.10 13.78 14.12 13.63 13.49 13.17
Fe,0, 0.83 0.84 1.00 0.67 0.90 1.15 0.85 0.92 0.63
FeO 0.99 0.76 0.61 1.06 1.14 091 1.07 0.84 0.30
MnO 0.06 0.05 0.06 0.06 0.06 0.06 0.05 0.06 0.06
MgO 0.14 0.12 0.09 0.12 016 0.18 0.14 0.13 0.01
CaO 0.82 0.71 0.82 0.93 1.03 1.13 1.01 1.01 045
Na,0 3.56 324 3.81 3.60 3.44 3.53 336 3.49 3.99
K,0 5.36 5.84 5.23 5.51 5.40 5.43 5.54 5.02 4.80
P,O; 0.03 0.03 0.02 0.03 0.03 0.04 0.03 0.03 0.01
LOI 0.56 0.32 0.34 0.32 0.21 0.28 0.62 0.54 047
Sum 99.65 99.74 99.66 99.66 99.60 99.54 99.68 99.75 99.79
Ba 584 777 441 617 714 839 656 531 49
Be 1.3 <1 1.7 1 1 1.5 <1 <1 <l
Co <1 <1 <1 <1 1.2 12 <1 <1 <l
Cr 6 6.4 13 7.6 74 8.2 4.50 11 12
Ni <l <1 <1 <l <1 <] <1 <l <l
Sr 92 108 67 87 103 120 110 90 14
Rb 229 216 267 219 210 229 185 197 313
\% 4.1 42 4.1 45 49 49 5 4.6 2.8
Nb 17 16 24 20 21 21 16 14 26
Zr 35 25 52 36 33 31 26 27 62
Li 6.7 73 8.2 18 22 24 6.2 20 11
Sc 3 2.9 3 33 3.7 4 35 3.1 1.1
Y 13 14 20 18 16 19 14 10 19
Th 17.3 18.7 20.4 259 19.7 20.5 24.6 19.5 25.8
U 2.82 3.01 3.89 3.38 2.89 247 2.91 2.69 5.51
Remark Keg Keg Keg Keg Keg Keg Keg Keg Keg
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Table 2. (continued).

YD75 YD34 YD44 YD58 YD62 YD65 YD67 YD68 YD76
Sio, 75.83 75.97 76.01 76.85 76.42 75.46 75.85 75.86 75.93
TiO, 0.06 0.11 0.10 0.09 0.40 0.11 0.11 0.10 0.12
ALQO, 13.11 12.77 12.82 12.52 12.58 13.03 12.93 12.82 12.75
Fe,0, 0.52 0.56 0.74 0.58 0.46 0.71 0.77 0.73 0.72
FeO 0.30 0.69 0.38 045 0.46 0.53 0.38 0.46 0.61
MnO 0.07 0.04 0.03 0.03 0.03 0.05 0.04 0.04 0.05
MgO 0.01 0.05 0.03 0.01 0.01 0.05 0.04 0.03 0.04
Ca0 0.57 0.57 0.50 0.34 0.45 043 0.55 0.52 0.53
Na,0 4.19 3.75 3.86 377 3.97 3.83 3.82 3.80 3.89
K,0 4.56 4.87 4.83 4.83 4.70 5.03 4.86 491 4.67
PO 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
LOI 0.62 0.35 0.45 0.29 035 0.59 041 0.46 047
Sum 99.85 99.74 99.76 99.77 99.84 99.83 99.77 99.74 99.79
Ba 29 99 89 45 42 102 91 95 93
Be 2.1 1.5 <l 1.1 1.1 <l <l <l <l
Co <1 <1 <l <1 <1 <l <1 <l <l
Cr 12 6.7 8.8 9 17 12 8.9 5.6 6.7
Ni <1 <1 <l <1 <l <1 <1 <1 <1
Sr 13 18 16 5.6 8.1 17 16 16 17
Rb 363 206 199 203 220 212 186 220 199
\Y 2.3 2.7 2.8 22 25 35 34 34 3.8
Nb 27 12 11 21 23 15 16 19 17
Zr 68 40 40 56 65 56 47 52 49
Li 8.2 18 74 7.5 59 55 8.2 18 9.5
Sc 1.8 1.7 1.8 1.6 1.8 1.8 1.5 1.8 1.9
Y 50 13 14 9 21 93 13 14 15
Th 24 18.3 16 21 18 229 18.9 21.3 18
U 15.1 3.39 2.38 4.02 4.1 4.69 3.07 3.53 2.29
Remark Keg Kwg Kwg Kwg Kwg Kwg Kwg Kwg Kwg

Sample number and abbreviation are the same as in Fig. 1 and Table 1.
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Fig. 4. MI (Na,0+K,0, MgO, Fe,0,(t)) diagram of the
granites. Symbols are the same same as in Fig. 2.
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ALO,, Fe,04(t), MnO, MgO, CaO$} PO = 33
Ho), g3 @gE 949 Na,09t Ko 7zt 9w
g g3k Fof AL olErhFg. 3). oI5 Fhe o
7re] BAETHE olF Y BT 3 & Ao A
o gelrh ojzldh BA&L7re T setd uf
ant AJABANA FA71E 71 Ao AR o
23k FALAR Y] FHeato], MslE 18l AFM %
A §o2 njFo] o]52 FY 3R wimrrlol A
7198 GAEEAM ME7E T8 SR B o
Y 2 RoiE dAE s
ol T Y ZoR AH(K-Ar §)o] 135.1
21 Ma(H 4] ¢, 1994 ATRIAE F YA
WA= B 7] 2719 sidshe st

0 ¥ s ERA ME

FAspEAl Fo 542 g 2o
(Table 2; Fig. 5). Ba2 z}z} 524 ppma} 82 ppme] &
FE 7HA SRl o grol aA F7ksY, o

T F¢RY IR A TR BeE e
FH7F AR SR Fou) o) 71 (Table 1)
IS A #Es Bad 3RV ¥

Zo2 AFEIEL Urh(Taylor, 1965; Mason and
Moore, 1982).

Sr2 Z}7} 80 ppmt 14 ppme] TS 714 Al A
2 gkol ZAA F7ket ol Sro] ¥l AAET A}
oo Bl o HE® RAo2 &A@t Mason and
Moore, 1982). AFFAlS FRAA A, Sz AA e
AERA M 1 B ghe] FR3io] Z71EITHTable 1).
RbZ Z}z} 243 ppm3 206 ppmS 7F4 2 gHego] Az}
oA thd FrietH, ol AA FEo] Y Rbo] ¢
] AHRT SR 59 K FEo ¢ k=Y
w£0 2 )4 ti(Mason and Moore, 1982).

¥ Ba o] Rbe] Al vjekst R Hee, 17
3L Ba Ul Sro] #AIE FEHE Ho) HEe o]EFig.
6). ol WslaA o2 wFo] Ralatgo] 218 g
w2} 27 wlzelsel] Badk Sr& &3 E U Rbe &k
& WEAS Holx] &= ez A E} Rb-Ba-
Sré] #AAE & e Aol Foln UlRE FRET
AMEUAZE A EalE AES FEio] o2k

The F%sh A%7b 242 22 ppm¥ 19 ppm, 28] %
U2 7247} 4ppmdt 3ppmE 7HA, d7td#Ul Th 17
ppmT U 4.8 ppm(Taylor, 1965)2 H)538t a2 7131
th olet &a Zre Z2ZF 40ppm3t S1ppmS 7HA,
Taylor(1965)0l] 213+ 180 ppm=E.th =1 ko] =7 744
gt} ole R AR sPAROA HojEoe] 7¢]
OlFE E4(Table NOET AREEY] W02 sidsn),

ol Ui Si029] FEF i wet Badt Sr 5
o] A&S o]RrtkFig. 7). V, Li} Sc& 2%

o} fH, Zr3} UL zhzh §3a 1y St
t}. Rbid Y3} The B2%F Ere
%om, Crit Nb& 248 kibe
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=

Ar b ox Hz MY

_O,TYIOE

£ ¢ie JEFYLSREE HS TEHE
¥ 53H(Taylor and McLennan, 1985)3F WH3}x o)A
IER dioX FIHER AAE ULE A
He S EtiTable 3; Fig. 7). Eug] % o]
TH-e} A5 s7ete] Zhz) okn b HEE o]
AR g7etel A 1o o Egle] gt o]
o] APgAlel BlAAZg 0] FRET AR 317
A o AeA dojd Aow sfddr) o= HEd
Ba t Sr9] #A(Fig. o)A = 2 wred=o], Sy
o} wWielr) st Fe 9749l Eu ¥ ©)d(Jwa, 2002)
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Fig. 5. Trace elements vs. silica of the granites. Symbols are the same as in Fig. 2.
XS fMEIsis 24 tington MS 2)& uhEA|Z} gl $29.8 A5} FUT A
HE AHESITE ol tiagel o SMER, 118
299 A% BRURIM 248 FFUAEEa ¥ PH R BEZAY ABYE feo) AL

Vol. 13. No. 3. 2004



170 84 - T

1000
° o
(o]
- LI R
8 100t
o)
o
10 :
10 100 1000
Ba {ppm)
1000
__ 100 5o
£ (o]
Q
a
S ol o o ®
®
®
1
10 100 1000
Ba (ppm)

Fig, 6. Variation diagram of Ba vs. Rb and Ba vs. Sr of
the granites. Symbols are the same as in Fig. 2.

7Hi.

2hge el AR SR 217 2,218-5,300
(F 3.190)X10° SI 569-5452(%8F 3,504)X 107
SI9] e 7k FxlellA =z Hakol vkk Frike}
(Table 4). Fe¥/(Fe’+ Fe?= 747t 0.38-0.67(3+ 0.52)3
044066(34& 056)i/\1 Ao s ME7} FRET

oF7k Frteh, BE AHAA G siFsirt. o]= v
Fo] T% ﬂﬂﬂeb I F&5de| BEshe 83

U FHHoR FAHE H3YH Sl o3
Fhzhgo] Fgo] Fo] nokeliS Ao M HTH
23 olF 2 48 AANAE U FeV
(Fe’ + Fe?) 0.48(Ishihara, 1977)2.t} oA F718lH, %
F @ME G S ¥ PR (Whalen and
Chappell, 1988)X.t} 1 gto| AA F7isls Holtl
Iin et al.(2001)S F3F 373ekRo] tAt& AT
S Holr) st Fe U W2 iAE e
7Y, ol FEge] IAY et dFol ALY 37
ol ) P g o oS e R = RS L s ii}ﬁ &
olghz ¥ Y 7HeAdE AAE vl Ak 2oy T
M FAAIY AR H 2= 2% 74 2 (Clark,
1999) 0.2 sIM" 4= vt 2y QAR FIEHer
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Fig. 7. REE patterns normalized to chondrite value of
the granites. Symbols are the same as in Fig, 2.

Table 3. REE (ppm) composition of the representative
granies.

YDII YDI16 YD34 YD44

La 50.10 33.30 25.70 25.90
Ce 104.00 69.90 60.00 59.00
Pr 10.70 748 6.74 6.47
Nd 42.10 30.70 28.40 26.60
Sm 6.90 6.08 6.14 5.21
Eu 0.88 0.69 0.21 0.18
Gd 5.60 4.90 479 4.19
Tb 1.33 1.27 1.33 1.14
Dy 5.53 5.65 5.85 4.83
Ho 1.07 1.09 1.16 1.04
Er 36.73 3.61 3.94 345
Tm 0.50 0.50 0.49 0.46
Yb 3.83 372 3.62 3.68
Lu 0.46 0.47 0.50 0.45
Remark Keg Keg Kwg Kwg

Sample number and abbreviation are the same as in Table 1.

-

A 7 ZAH o] v
& MEct B EyobA e
A3 o)ty AEe e e P
7} erdA AldE 895
At A7HIE v% thArgue and Brimhall,
1988). olell thalr= IA)A}7] 2 EPMA 59| #Es)
& A7t o a9

ol E RF UxE

Bl$0] o)F F spggelAE X
g

(e
_%
3
ot
o,
T o
ul
&
o
I

HZ ‘% A7t 183 E
BRAN AAMAD), Baakd B FRE AEAA
Q4 g3t L8 AL 2% 2,000><10*6 St ©]
“H(Blevin, 1994, 1996)2] 7+S, AAAALL 1,256%
10 SI ©|*}(Takahashi er al, 1980)9] 7S 7FHtia
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Table 4. Magnetic susceptibility and geochemical parameters of the granites.
YDS YDI1 YDI6 YD20 YD23 YD25 YD28 YD30 YD71
Sio, 73.30 74.02 73.46 73.10 73.25 72.50 73.19 74.05 75.84
Fe,0,* 1.93 1.69 1.68 1.85 2.17 2.16 2.04 1.86 0.96
K,0/Na,0 1.51 1.81 1.37 1.53 1.57 1.54 1.65 1.44 1.20
A/CNK 1.05 1.05 1.05 1.04 1.03 1.03 1.02 1.04 1.05
Fe’/(Fe’+Fe?) 0.59 0.63 0.57 0.60 0.60 0.60 0.62 0.58 0.53
M.S#* 2.671 2.824 3.296 2.675 2.218 2315 5.300 2.935 2.451
Remark Keg Keg Keg Keg Keg Keg Keg Keg Keg
YD75 YD34 YD44 YD58 YD62 YD65 YD67 YD68 YD76
Si0, 75.83 75.97 76.01 76.85 7642 75.46 75.85 75.86 75.93
Fe,0,* 085 1.33 1.16 1.08 097 1.30 119 1.24 1.40
K,0/Na,0 1.09 1.30 1.25 1.28 1.18 1.31 1.27 1.29 1.20
A/CNK 1.02 1.02 1.03 1.04 1.01 1.04 1.03 1.02 1.03
Fe*/(Fe*+Fe?) 0.52 0.56 0.55 0.55 0.54 0.56 0.55 0.56 0.54
M.S#** 5.210 4.672 3452 4.293 5452 3.588 3.052 0.569 2.952
Remark Keg Kwg Kwg Kwg Kwg Kwg Kwg Kwg Kwg
Sample number and abbreviation are the same as in Table 3. *: Total Fe, A/CNK: molar Al,0,/(Ca0+Na,0+K,0), M.S: magnetic
susceptibility (uST), **: Z-A1 4 (2004)
B33 ok 232 9% 7 Q(WFM-MEM) 1.02-1.05(84 1.04)9F 1.01-1.043F 1.0)HE /A =
(weakly-moderately ferromagnetic)> 2 E-FE 4= it} 105 o3le] & 7F4 189 dgE). FeO U

AAret A= Zhzd 1,260-3,370(x 107 SISF 3,770-
37,770(X 107%) SI(Clark, 1999)2] BL7+-& 714},
g ol& URY A o Sioe UEE A
o] TS o]Fo] Blevin(1994, 1996)2) A7} U3}
© PAE olEY 2 AAAEE g ek ozt
&2 SiO 7t T2wi%7HA F7HEe wEl diAES Ak
% Bolxgh o oldem Zrishd diakge &
23e vk gtk Sio, Wl Fe,0,0E S
F(Fig. 3y, Fe,0,(t) i A2 i F-o
ChFig. 8). °1#§ A& o Si0,2t Fe,0,
o] WA TAM004)2] AFAF} X3
ol2 mRo] iyt JPAFF AHAR| At
U 2 Fe R EEQ] AEA AL va Sk
Aoz sMdd, AL Wl Fe¥/(Fe’+ Fe)@ Aol A=
HotE HglRe Holx] el 3 giakE o
Bt+ Ch + Ser + OpE-25. + =8 + A¢% + B5%5%
)M E AR WIS o)A Fou, uxE
g Ope WA=Z go] FAE olEr} & v|Fo] o
AL ol AR BERT Op Fo ZAAAREQ
ZAEA Fo] Stel A3t Rog &4 AdFig. 8).
a3 o3t 22 2A3HEH 54 (Chappell and
White, 1974; Hine et al., 1978; White and Chappell,
1983)% 7tk ASI E8lE F59 ARaA) zhzh

ol -
o 1o
ol

o
20
A
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Fe,0, #7, 2] ACF(Al-Na-K, Ca, Fe+2+Mg)
AToA BE [P TAEE AL Fo] 71K
o} 227 A2 K,0Na,09 tiste] tia =, 12
3 ASI®) tisle] HREE Fo] AL o} Zri(Fig. 8).

@3 wery

Bk A syl washe AIAAL Aol
2 vlEsY] Astel, F Y BIANA Nmy 2
58] PheTE dokginh
28 9 LAtE 5
s BAH

=
ol 549 d=47t 207

O

wako = Al st chFig. 9).

S5 ke Oy it 127001H, 716
23" dI35E % 390709 g3t} ol g43x 8
£ 22 9 534 golofagioix thge] EXATF
$ olgth 2= tojolaolA 32 NS-10°E U3
AlA 7HF & RESFE olF1W NII-20°E, NI°-10°W
5o HEpo] FFE ool AAH oz FEge st
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Fig. 8. Relation diagrams of magnetic susceptibility vs. petrochemical and modal parameters of the granites. Symbols

are the same as in Fig. 2.
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Fig. 9. Rose and contour fracture diagrams of the eastern (upper) and western (lower) granttes.
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Fop, olg-e 2% SFTUWA(KS-F 25183 2519)
st &4 shch(Table 5).
HEe FAAY %9 FY AFE 717 B9
N2 AR uES BT o] e BR A
akokod Al zhzh 2,59-2.62(8 7 2,617 2.52-2.58(
7 2558 7R 2 B 99 Hagghel AR ET BRI
A g7 gt o2 wiRe] AR HEUG E8 g
A r thh W 2WE 23 o)R3 e AR
AE = AUk olE AREE 2F g vEY
A9t 2.52-2.81 H(Daly er al., 1966)2] g+ 7ATH
FrEE AE Ul o] 5] E3MIEY o
of THFES Tile Hog R MR sgelA
247} 0.20-0.28(8F 0.24%%F 027-0.78CE T 046)%E
TR FEES AESY ATFe] A 3L X
FS ANE JAel Foiee] W g Faiy, E3e} AR
srbebell Al 7hzF 0.53-0.74(FF 0.62)%S 0.69-1.96(3
4 Lin%Y #-& 7tach

ol e FFEE BF R ARt

2,
le,

T
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Table 5. Experimental physical properties of the granites.

- ZA

SG AR (%) PR (%) Remark SG AR (%) PR (%) Remark
YD23-1 2.61 0.22 0.57 Keg YD34-1 2.58 0.27 0.69 Kwg
2 2.62 0.22 0.58 Keg -2 257 031 0.79 Kwg
-3 2.62 0.22 0.57 Keg -3 2.58 227 0.69 Kwg
-4 2.61 0.21 0.55 Keg -4 2.58 0.27 0.69 Kwg
-5 2.62 222 0.57 Keg -5 2.57 0.29 0.75 Kwg
-6 2.61 0.22 0.57 Keg -6 2.57 0.31 0.80 Kwg
YD25-1 2.61 0.27 0.71 Keg YD-38-1 2.57 043 1.10 Kwg
-2 2.62 0.28 0.74 Keg -2 257 042 1.07 Kwg
-3 2.61 0.28 0.72 Keg -3 2.57 045 1.14 Kwg
4 2.62 0.27 0.71 Keg -4 255 047 1.18 Kwg
-5 2.62 0.26 0.69 Keg YD94-1 2.56 0.49 1.26 Kwg
-6 2.62 0.27 0.70 Keg 2 2.55 0.54 1.39 Kwg
YD95-1 261 0.28 0.72 Keg -3 255 0.53 1.35 Kwg
2 2.61 0.25 0.64 Keg -4 2.55 0.53 1.36 Kwg
-3 2.61 0.28 0.72 Keg -5 2.55 0.53 1.36 Kwg
-4 2.61 0.25 0.65 Keg -6 255 0.50 1.27 Kwg
-5 2.61 0.25 0.64 Keg YD96-1 2.56 0.46 1.18 Kwg
-6 2.62 0.28 0.72 Keg 2 2.56 0.53 1.34 Kwg
*18-1 2.60 0.21 0.56 Keg -3 2.56 0.49 1.25 Kwg
-2 2.59 0.22 0.58 Keg -4 2.56 0.48 1.24 Kwg
*21-1 2.60 0.23 0.59 Keg -5 2.56 049 1.25 Kwg
2 2.59 022 0.58 Keg -6 2.57 0.47 1.19 Kwg
-3 2.59 022 0.56 Keg *1-1 2.54 0.36 0.92 Kwg
-4 2.59 023 0.58 Keg -2 2.54 038 0.97 Kwg
-5 2.60 0.23 0.59 Keg -3 2.54 0.38 0.95 Kwg
-6 2.60 022 0.57 Keg -4 2.55 033 0.85 Kwg
*23 2.60 0.29 0.76 Keg -5 2.54 041 1.04 Kwg
*24-1 2.60 0.20 0.53 Keg #2-1 2.53 0.55 1.38 Kwg
2 2.61 0.20 0.53 Keg -2 2.54 0.42 1.08 Kwg
-3 2.60 0.21 0.53 Keg -3 2.52 0.50 1.27 Kwg
-4 2.61 0.21 0.56 Keg -4 2.54 045 .14 Kwg
-5 2.60 0.21 0.55 Keg -5 2.53 0.49 1.25 Kwg
Aver 2.61 0.24 0.62 *4-1 2.52 0.78 1.96 Kwg
2 2.52 0.73 1.85 Kwg
-3 2.52 0.73 1.90 Kwg

Aver 2.55 0.46 1.17

SG: specific gravity, AR: absorption ratio, PR porosity. Sp. Number and abbreviation are the same as same in Fig. 1 and Table 1. *: 7

A< 9] (1988).

oA Hrh 23 YW HEE /AN, B4t FF
HU} ARofx] fglo] Frtete] T w) Az hE 7}
2}, ol B4 Al@u okol e FETEe] Wl

T 59| A= ulRo] o] o] A miomb=
A3} ZAguof Yot 71249 F 7|42 (Chamichael
et al., 1974; Hyndman, 1985)°] SRRt} A7 37kt
HellA "R o g3td ez s

o5 R} AR RS NF U F5E, VT O
29 WA FAE o B o2k 1

2389 PAzINE A
lo] moln) OI—‘é——% 2 5 7o) 4e] ek
=3
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