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[ Quantitative Analysis of the Volcanic Rock Cave for Manjang-gul in
Cheju Island the North of Lu-Ming-Feng in Mt.Peakdu-san Group |

ABSTRACT

Mt.Peakdu-san is situated in north of the main peninsula, commanding,
geographically coordinated between longitude W (127° 15’ —128° 00’) and E
(128° 15" —129° 00"), and between latitude S (41° 15" —42° 00’) and N
(42° 07 —42° 407).

The quantitative analysis using XRF of volcanic rock cave samples for the
north of volecanic rock cave in Mt. Peakdu-san was performed.

The major chemical components by group analysis are as follows;
(INa:O ( 3.29 Wt%)  (2MgO ( 3.948Wt%)  (3)ALO; (17.643Wt%)
(4)510;  (50.620Wt2%)  (B)P0s ( 0.360Wt%)  (BIK:O ( 1.372Wt%)
(TCaO  ( 8.564Wt%)  (8)Ti0O: ( 2.373Wt%)  (9MnO  0.110Wt%)
10Fe0s ( 9.115Wt%)

The order analysis and the group analysis data were compared in the
relation within the age of the formation (middle position : 0.16 =0.08Ma
for K-Ar age) and the crystal structure (mixed crystal of monoclinic and
triclinic system) in volcanic rock cave.

(The Review of Osaka University of Economics and Law, 58 (1994) p.7-38)
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(1INa:0 ( 3.291Wt%)  (2MgO ( 3.948Wt%)  (3)ALO:(17.643Wt%)
(4)810.  (50.620Wt%)  (5)P.:0s ( 0.360Wt%)  (6)K.O ( 1.372Wt%)
(TCaO ( 8.564Wt%)  (8)Ti0. ( 2.373Wt%)  (9MnO ( 0.110Wt%)
(I0Fe0s ( 9.115Wt%)
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2000) Thd, COEBITIZ, 77 v FA I LT i—%— (FP) EOD
AvEa—$DTad s LA AAALLE b DEHH L, COFPHEOT Y
5 LT, A=A ELERFERSTEIT -0

BHEIEMF — I B 219800 OHESM 1 Tablel D B0 TH 5,
Z27 by (kaf), XS (Rh-End). XBEENOHINERE (B0KV) &&
NER (B0mA), srkimE LTk, TAP (79 v~=¥3vy2wa), PE
T (FHI=LEFA#E), Frw=us (B, #UvsEALYTL) B
FULIF (F7 v, vy A8, Ritss (F-PCHB3LIRSC)H, EK
ZEZEh, PHA (5. 742409 — (Out)y. AU v+ (Coarse & 3 W
id Fine). 7 v 7% —#% (Out), AIEFKE B0me) HETH D,

FHATERMTTH T I —TEBAICH T 5 1005 OMIE S (3 Table
20EBDTHD, A7 b (kaf). XEHEE (Rh-End), XEEWOHIMN
BE OKV) LENER (MmA). /MRS LTR, TAP (FFY 74
Lo/ xyvyn), PET (FAZLTLI=wL), Fuw=uos (. H)
hEANYTL) BEULIF (F4 v, #heerviv), B (F-PC
HBHWFSC), Mg (E2E), PHA (53, 7444 — (Out)y Y v
b (Coarse)y 7w 7 &—% (Out), MEARE BOmep) TETHE, D
STIcBT 28R EDO—ER B, Table3DEBV THB, COERFEICL >
THONKI0ESD R <2 b, FhE ot (EHD %Fig 2.
ootk (thi) A Fig. 3 8 X ULl Aefi) %Fig. 4 T&R L1

3 EBREAR Y

3.1 BEEF FU DA (NaQ) Do

Beib+ b)Y ADEREME LT, Table2 1T L7zhi-THiE (TAP).
PHA (LL=100 & UL=300), ¥ —Z i (20 =55.20deg & FT=100sec).
Ny 759 Y F 1 OMFE (20 =53.50deg & FT=50sec) BLU Sy 7 53
Y F2OAKE (260 =56.88deg & FT=50sec) #3d %,
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Table 1 Relation between Peak Point and Back Ground (BG.1 and BG.2)
on Spectrum Measurement for the Automatic Order Analysis on
the North of Lu-Ming-Feng Samples in Mt. Peakdu-san Group

e % % |F~Mg|ALSi| P,S| Cl |K Ca| Ti~U
Spectrum ARG b Ka or KA Kx or Lx
X-ray Tube | X # & Rh-End

Vg | cv-ma 0

Crystal 4y St #5 & | TAP 1 PET ‘ Ge LiF
Detector C s F=P€ SC
Path Sli] Fict Vac.

PHA P.H. A Diff.

Filter Z4 N — out

Slit AV v b Coarse { Fine —[

Attenuator | Ty 7%—7% out

Diaphragm | HIFEZEHR 30mm ¢

Table 2 Relation between Peak Point and Back Ground (BG.1 and BG.2)
on Spectrum Measurement for the Group Qualitative Analysis on

the North of Lu-Ming-Feng Samples in Mt. Peakdu-san Group

T emmany 5% % |Na|Mg|Si|Al| P | K |Ca|Ti|Fe|Mn
Spectrum | A2 kol Ka

X-ray Tube | X # & Rh-End

Joltage | yy-ma 40170

Crystal S| TAP ‘ PET ‘ Ge LiF
Detector Bl &R F—-PC le
Path H 5 Vac.

PHA P H. A, Diff.

Filter T4 — out

Slit Z Uy b Coarse

Attenuator | Ty 7#&—4 out

Diaphragm | HIFEZEEE 30mn ¢
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Table 8 The Periodic Table of Elements for the North of Lu-Ming-Feng
Samples in Mt. Peakdu-san Group

Bol T & B {88 | sem
m* Ia|la|la|Va| Va | VIa|VIa I Ib|Ob|mb|IVh | Vb | VIb
1
8
2 0
32.999
11 12 13 14 15 16
3 Na | Mg Al Si P 5
22.990|24.305 26,982 [28.086 30,974 |32.064
19 20 22 25 26 27 28 29 30
4 K Ca Ti Mn |Fe Co Ni| Cu Zn
39.09840.080 47.88 54.938 | 55847 58.93 58.71| 63.54 | 65.37
37 38 40
5 Rb Sr Zr
85.47 | 87.62 91.22
74
6 W
183.85 ﬁﬂﬁﬁiﬁ
_ REeEIk GkFZas)
RIS TR

COEBRFEICE - T/BENIL RS bLERlE, Fig 2~40@ThH 3, T
DE— 7 FHEE260 =55,20deg D & &, NaKafid 227 b 7 & OH X HRoEEE
LEFRE, ROEBOTHE, T1005, EIAITIZ0.5392keps &3.562Wt %,
Hsk T 120.5278keps & 3.488Wt% % & UL 13.0.430Tkeps & 2.823Wt% T &
Bo

3.2 Be<wURII4A (MgO) D5

b= % vy A DEEEMEE LTI, Table2i2 LAA->TPHA (LL=
100& UL=300), ©— 27 M (20 =45.28deg & FT=100sec), *Sv 7 &' 5 ~
F1oEE (260 =43.35deg & FT=50sec) BLU Ny 7 759 v F 2 OHE
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Fig. 2 The Qualitative Analysis Plotter Chart Recording of X-Ray
Fluorescent Lines by South Position in Cave on the North of
Lu-Ming-Feng in Mt. Peakdu-san Group (Wi%)
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Fig. 3 The Qualitative Analysis Plotter Chart Recording of X-Ray
Fluorescent Lines by Middle Position on the North of
Lu-Ming-Feng in Mt. Peakdu-san Group (Wt%)
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Fluorescent Lines by North Position on the North of
Lu-Ming-Feng in Mt. Peakdu-san Group (Wi%)
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(26 =47.23deg & FT=50sec) TH 3,

COEBRAHILL->THONL AR PRI, Fig. 2~4 0@ TH 2, <
DE—7 26 =45.28deg D & X, MgKa D 2 <27 b 5 A OMIN X e
EEFRR, ROEBOTH B, THbb, P 121.7094keps &4.121Wt%.
o T 131.8682keps £4.501Wt% 3 & UILBIT 131.3453keps & 3.222Wt% T &
Do

3.3 BMEFTINZ=UL (ALO) DS

BALT VI =9 LOFEERSEMHE LTI, Table2 12 Lihi- TS (PET).
PHA (LL=100 & UL=300). Y— 2 f4E (26 =144.78deg & FT=40sec).
Ny 205y K1 OfE (20 =141.00deg & FT=20sec) BLU/x vy 7 75
9 v N 2O/E (20 =147.00deg & FT=20sec) TH 3,

COEBAEZICL >THONIR =7 P VI, Fig 2~4 DD TH 3, T
DE— 7 EE20 =144.78deg D & &, AlKa O 2 <7 b 5 LOUINE X HEREE
EEFRI, MOLEBYTHE, THbE, FEl T 1325.0070keps & 18.410Wt
%. YT i323.4670keps &17.290Wt% & £ oLl © 1423.6490keps &17.230
Wt%Th 5,

3.4 TAE (Si0) OHH

FABOEREZME LTIE, Table2 iz Liz7->TESHE (PET). PHA
(LL=100 & UL=300). £—2fE (26 =109.10deg & FT=40sec), /% 7
759y F1OAE (20=106.50deg & FT=20sec) B LUy 2 755 v F
20ME (20 =111.10deg & FT=20sec) T 3,

COEBAEICE->THONIZZRS b URIE, Fig 2~4 D0 TH 5, =
DE— 2 20 =109.10deg D & &, SiKafid 2 <7 b 5 A DHSE X Bk
LEARI, ROEBVTH B, T7bbH, FEAITIZ61.6380keps & 50.230Wt
% HRT(361.1600keps & 49.790Wt% B & ULl T 264.3620keps & 51.840
Wt% T 3,
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3.5 HERILE (P.O) D5

Tl b D EERSMEE LT3, Table2 o Lichi-> THES (Ge)s PHA
(LL=150 & UL=2300). £ — 7 i (26 =141.00deg & FT=40sec), /¥ 7
759y F1OAE (20=139.35deg & FT=20sec) BLUFNw 7 779 ¥ F
2 O (20 =142.55deg & FT=20sec) T 5,

COEBRNECE - THEONIL AT FERE, Fig 2~4 D@ TH 5, T
DY — 7 fE20 =141.00deg @ & =, PKafD A <7 b F & QHEOLXERHME
LAERIZ, IROEBEYTH S, T1b5, FMEAITIFL169Tkeps £0.380WtIe,
T id1.2716keps &0.413Wt% % & ORI T (40.8946keps & 0.288Wt% T &
By

3.6 Ethuvas (KO) O

Bt U v b DOEBREMEE LT, Table2 iz Lizhi-> TR (LiF), P
HA (LL=150 & UL=300), £— 7 A% (20 =69.95deg & FT=100sec)
Ny asy v E 1 OfE (20 =67.50deg & FT=50sec) BL W~y 7 73
w v k2 DOME (20 =T1.93deg & FT=50sec) TH %,

COERBRAEICL -TEONIZ AR bVERES, Fig 2~4 0@ TH 5, T
DY — 7 fAE20 =69.95deg D& F, KKa#id A7 b 5 L OBE X &
SHERR, WOLEVTH B, THbE, mMEEITI34.493Tkeps & 1.280Wt6.
thol T 144.7600keps & 1.354Wt% % & OHEAIT 135.2505keps & 1.483Wt% T H
B

3.7 EEHILTIL (Cad) DS

it h vy L OERSEMEE LTI, Table2 12 Licts-> THER (LiF).
PHA (LL=150 & UL=300), £— 7 il (260 =61.93deg & FT=60sec) .
Ny s 5 vkl OME (20 =60.35deg & FT=30sec) BLTF v 7 75
v F 2O (20 =63.38deg & FT=30sec) T#H %,

COEEAECE - TEONI ALY bR, Fig 2~40DTH B, C
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DE— 7 AE20 =61.93deg D & =, NaKaffD 2 <7 b 5 4 OH X ok
LEARE, ROLEDTH B, THbb5, BEMlTIE44.6100keps & 9.159Wt
% MR TI343.4370keps & 8.886Wt% % £ UL T 1437.9380keps & 7.648Wt
HThsd,

3.8 BEF&FV (TiO.) DA

BILF & v OFBREMHE L TR, Table2 iz Lichi- TSR (LiF), PH
A (LL=100 & UL=300), & — 7 fiB (26 =86.16deg & FT=100sec), +¥
2759 F1OEE (20 =8556deg & FT=50sec) BLU Ny 7 752 v
F2omE (20 =86.84deg & FT=50sec) Thbd, DAY P T LADE —
720 =86.16deg D& =, TIKafid 2 <7 b 5 A OWEXBBELSH
R, RDEBHTH B, THbH, Bl TIZ3.6211keps £2.309Wt%, rhik
T133.8336keps & 2.435Wt% &5 & LRI T 133.7924keps £2.3T4WL% TH 5,

3.9 EkwrAY (MnO) D5

Bt~ v & v ORBREME LTI, Table2 2 Lizhi-> THE&E (LiF), P
HA (LL=100 & UL=300). E—7fi (20=63.01deg & FT=40sec), %~
7779 F1OME (20=62.12deg & FT=20sec) BLU v 7 770 v
F2OMAE (20=63.99deg & FT=20sec) THb, TORARI 5 LDE—
720 =62.9Tdeg D& &, MnKa RO 2 <7 F 5 L 0UEXBHE LSS
RiF, ROLEBYTH B, $T70b5E, mEfllTi31.0988keps £0.11TWt%, thik
TlE1.1451keps £0.122Wt% 3 & Ol < 120.8682keps £0.091Wt% TH 3,

3.10 BR(LEZ# (Fe:0:) DA

MRALFE Sk DERREM L LT3, Table2ic Lizti-> ThsE: (LiF). PH
A (LL=100 & UL=300), ¥— 2 f4i% (26 =57.55deg & FT=40sec), v
2750w 1 OfE (20 =56.68deg & FT=20sec) BLUV Ny 7 75 v
F2oME (20 =>58.41deg & FT=20sec) THd, CDART F 3 LADE —
7 fERE20 =57.55deg D& &, FeKa¥id 2 <7 b 5 oW XBHHE L EE

_,19 —
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K3, WOEBDTH B, T1bb, Bl TIZ117.7200keps £9.048Wt%,
17 (3126.8400keps &£9.749Wt % 35 & UL T 13113.4800keps &£ 8.548Wt2%6 T
5B,

4 ®
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4.1 HEIEHA—F—OSFOBRE ©

B, KiboHAN s SRS %2 BEERA — 5 — i TIT -1 D
HEEMEA — ¥ — BT 2 80 E, Table3 D EEHTH %, Tabled i
FRLTOVARLHEDI V= TR, ROEBOTHZ, THbL, BIaKD
BEBTH, BTESNOF ) v A, 19071 9 4BLV3TONVEY D LD
JEMHD, FlakoRERTR., RTHESI20T 7YoL 20D 7V
YO ABLUBDR Lo YyF I ADITELD S, T, BVaKOERRET
. BFRBEVOF 4 vBL0H0D P L2 =2 LD 2 GHRTH D, £ OfIE
BEECHLTENTN I TR LLET ATV,

—F. E3FMcE. BTEESINOF ) v La, 120772 Y74, 1307
Wizvh, U4OFAHE, 150 »BLUIBDA YO 6 TRBEFENT B
EREIc, $ 4 R, BFES190H ) 7 A, 20040 Y74 220F 5
WD H v, WO, 27D IS b, 28D =y b, 20088 LU0
DI TENBETNTVS, S5, FHAMICE, BIHESTOLEY T A
O N O YF U ABEUNOY LT =Y AD 3 EENEENTV S,

CHhoDORESCH LT, BEEEA — 5 — &7 - c#iR%EFig. § B &
UTabled T#m Uiz, Fig. 5 BX U Tabled L5118 0T, 10Wt%Ll LoHE
BEEARIKROEBNTH S, BILT VI =7 41, BEAITIEI00WLY%, H
s LT A2 18.00Wt % TH 0 FEMEII18.333Wt% TH 5, 7 1 BRI
B & T i3 dE1249.00Wt %, JEMITIZ53.00Wt% Td v, Pl 1350.333
Wt%ThH 3, CO2MNOBERENREADLE S L, ThENRM TIE68.00
Wt%. HRTI367.00Wt%. JLMITIZ72.00Wt% TdH b, &7t 1368.666
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Table 5 Relation between Results of the Automatic Order Estimation for
the North of Lu-Ming-Feng in Mt. Peakdu-san Group (Wt%)

B S M N A SA MA NA ﬁtongic
nent South | Middle | North . - - - umber
Position | Position | Position Average] S—A | M—A | N—-A
Na.0 3.900 3.900 3.000 3.761 0.133 0.133| —0.267| @ 11
MgO 4.300 4.600 3.400 4,100 0.200 0.500| —0.7001 @ 12
ALO, 19.0001 18.000| 18.000| 18.333] 0.667| —0.333| —0.333] @ 13
Si0: 49.000| 49.000| 53.000| 50.333] —1.333 —1.333 2.667| @ 14
P.0s 0.440 0.480 0.330 0.417 0.023| 0.063| —0.087| @ 15
S0 0.026 0.032 0.370 0.143] —0.117, —0.111 0.227| @ 16
K0 1.300 1.400 1.500 1.400 —0.100 0.000f 0.100] @ 19
Cal 9.400 9.200 8.200 8.933] 0.467 0.267| —0.733| @ 20
Ti0; 2.500 2.700 2.700 2.633] —0.133 0.067 0.067] @ 22
MnO 0.140 0.140 0.110 0,130  0.010 0.010| —0.020] @ 25
Fe:0y 9.4001 10.000 9.100 9.500] —0.100 0.500| —0.400| @ 26
Co:04 0.000 0.014 0.000 0.005] —0.005 0.009| —0.005| @ 27
NiO 0.051 0.048|  0.047 0.049] 0.002| —0.001] —0.002] @ 28
CuO 0.015] 0.015| 0.057 0.029] —0.014| —0.014| 0.028] @ 29
Zn0 0.015 0.014,  0.035 0.021] —0.006| —0.007| 0.014] @ 30
Rb.0O 0.004 0.000 0.007 0.004 0.000] —0.004| 0.003] & 37
SrO 0.100 0.096 0.099 0.098 0.002| —0.002| 0.001| & 38
Zr0, 0.035 0.035 0.038 0.0361 —0.001] —0.001 0.002| ® 40
WO, 0.000 0.048 0.000 0.048] —0.016| 0.000| —0.016] ® 74

TOTAL| 99.626] 99.722 100.493| 99.947] —0.321| —0.225 0.546

Wt%TdH b, Licdi->T, 10 0hTr ML UMIbT LI =y and
FEeEoNTHLEENTVE T EBED SN,

—H. SWtREIOWtHHOBEBEARBIKO LB TH Z, BiLHL >y
LT, Ml (9.400Wt%), i (9.200Wt%) & UHEMl (8.200Wt%) T
HH. FHEIEB.I3BWLH TH 5, BRLEE 8Tk, Pl (9.400Wt%),
g (10.000Wt%) & £ dEAl (9.100Wt%) Th . FHEIZI.500Wt% T &
5o TO2HOEFHE. ThENEM (18.800Wt%), sk (19.200Wt%)
BRUILHA (17.300Wt2%) THbH, ZDVFHEEFHR1843B3WIHR TH 5, T/
bbb, W2EEETS 5, OMOBESH LTI WtBEITTh 2, C
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D5 Wt%Ll o 4 A oaitid. £ hpEil (86.800Wt%). thi (86.200
Wt%) X0 Jbfll (88.300Wt%) TH b, T OFHEF F87.000WtX TH
5, THbL, 2EDKIEITH 5,

iz, Ol (South Position), H1# (Middle Position) 5 K LA
(North Position) OHRIZH 1T 5 FNhENDOEST%FR LIcDhTables TH
5, THbbL,

(1) BRlEhROFERENRICS W THEET- . AllAhRLd R
WEkSTHE. AlOs CaO, NiO, ZnO, Rb:O BL U SrO D 6Bk TH . EkE
1A . NasOy Si0:y MnO, CuO 8 LU SrO D 5 a3 TH 5, T DD
EAHRINS VWD TH B,

(2 BElEdtRloFERESRIC O W THEET- 72, MEilladbfil kb &K=
WAHE. Na:O. ALOw PiOs, CaO, MnO. Fe:0;, NiO % & U SrO @ 8 %
AThh., FELERERSEORMI, CO0: EWO, D2k TH 5, ZD
O NE VD TH B,

(3) dtflEPROFBRADRICD W THERIT- 7o, Lflldhkk b K&
WS, Si0:, S0s. KO, CuO, ZnO. Rb:0O, SrO & &£ T Zr0: ® § g4
TH o, EREERSE. AL BLUTIO.D 2 TH 5, TOMD IS
INEWDTH B,

F 1o, Tables OG>V THHT 5, @Al (South) BERESHREZ. F
L) b REVOIFIBATH D, o105k 1E—0.321Wt%/NS WET S
Zo MhELORE L FRETOC LICENRLEEN TV S, AR (Middle)
DEBEHAER., FEBLD BREFVORISTH D, tho 9 ks iE —0.22
SWt%/NE WD TH B /NEL B> TVED I, FoEEGOIC, RFESH
REL B IC>NBEFEAN TV S, bl (North) OEEESRI, VHMH
XD HNEVDRIEASTH Y, fhd 9T IR0.546WLH AZ VWD TH B, K
E{B-TVADREIEEPLM L, FFESHWNSVWEIATEC(ENT
Wa,
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4.2 TN—TEEHFWORF

= TEBMET Y, Ty Ea—207 075 A CHIEREE
BIE LT =7 EBSrIcE, 19oa sy Ax s rEHW, TITH.
MNEVEHERIIEHE L TIOEERAL, COIMEDT 7 v FA Y e85 4 —
& =BT & > THIERTT » 2o WIEDZEM%Table2 DEB Y ITFR LT,

KavyERYMIRLT, 227 b5 a3KeBERAV, MR EIENRE
NTAP,. PET., Ge, LiFZHW/i, PHADTRIZI0&150TH O
FRIZ300TH B, E— 2 OFBE, Ny 7S50V FIOBEBIU Ny 27
S F2OME20ICH LT, FNEFNREOWERR (ET) 1320, 40,
50, 603 X TF100sec ICBEL OB E -7 KPP v a v ThHbB, Ny I 7539
YFE1&E20E—2 £ VY3 VOFIEEBRAEDR—R54 v%&, ThZhBG.1
EBG.2& L,

B A PO XEPEEE I LT, Peak, BG.1B XU BG.2O MM 5IEKD
B XEREEE (Net Intensity= Inet) #HH L7z, +HbbE, EBOHEEX
B, ROLEBDTH 5,

Inet = Ipeak = (IBGI~I1BGLZ) rwseommmsmanas (1)

Z 2T, Inet ZIEBEOHEEXEREE T, [PeaklitE—27 FY v 3 v TOH
NXBHRET, IBGlE Ny 7759 F1OUEXEMEB LU IBG2iIF
Ny b T3y OEEXEEETH 5,

KD ESBEHI Lichi-T, BERSDORRY b7 AIH LT, Peak,
BG.1B L U BG20AXMMEAMEL 7o COREMM, T18HB 40
WOE X B (Raw Intensity) TH 5, JOAEOHEXHHE (Raw
Intensity) ZI(DITRA L TEIFABEATTS &, IEWROHDE X B0 (Net-
Intensity) PEIZIE S, ZOIFHEOH KX #FEE (Net-Intensity) O fE % H
W, BBRAEEI O HrE (Unnormalized) OSEEEZEHH L1, Z o#Hkk{b
IO L. DERBM 7 Lo DETH b, C OHIBLATO T iEH
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SR ELOWLIC TS A & H B g, Bt s o (Normal-
ized) EVWAESERIZE B, TOL D LMD OIERILE AT - 2R K 75l
. RS (Results) DF— 9 ThH b, TOOHER (Results) DF— %
B ALER T O L ERRICFEED H 2 LB HETH B,

TNSDOREMTH LT, Fv—TEBMFET - 18R %, Fig. 6 8L
Tableb & TicER Lo 22T I0WtHLI LOERBEHSERIROEEY TH
Bo BRALT V3 =9 &3, Pl (18.410Wt%). mik (17.290Wt%) &t
(17.230Wt%) Tdh b, FHHEIZ1T.643Wt%TH B, 71 BRIE. Bl (50.230
Wt9%), thiz (49.790Wt%). Jtfll (51.840Wt%) TH v P IZ50.620W
t%THB, COLHMNOEREDREAGDLE L E, ThTUFEMTIE68.640
Wt%., R TI367.080Wt%., JLMITI369.0710Wt%TH » ., FH45H1368.263
WtHTH B, Lichis T, 19850 H T Si0: % & FALO &R R E DK T
LEEENTWAE T EAD NI,

—. SWt%H S10WtH E TOEBANR RO EBY TH 5, BiLH L
vy AT, TR (9.150Wt96), rhit (8.886Wt%) B L Ukl (7.648Wt%)
THD, FHEEII8.564Wt% TH 5, BILFE_FKTid.. Ml (9.048Wt%).
Hhot (9.749Wt%) & UHRHI (B.548Wt%) TH ., FHHIF.15Wt% T
Hb, TO2ENOETIEZ. ThEnmEM (18.207TWt%). i (18.635Wt
%) BLUTALH (16.196Wt2%) TH D, T DFHEEFH E1T.6TIWtH TH %,
THbE, H2EEBETHZ, TOMOERI L THIWIRLTTH 5,
CO AR OEFR. TR ENEM (86.84TWt2%) ., thik (85.715Wtd)
K ALl (86.266Wt%) TH O, TDEHEFTIE80.942WtH TH S, T4b
b, 2RO IEEE TS B,

o, 2ol (South Position). figt (Middle Position) # & T It/
(South Position) OHuRkIcE T 2. TNEN DS & FIMHEIETable7 D & B
DTHL, THbB,

(1) BElEFROFEHEDRIC OV THIET > 7o, BEllihRln b A%
VEAE. NaOy ALOw SiO:BEUCaO D4k Th b, Tofhophxn
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Fig. 6 Relation between the X-Ray Fluorescent Composition Data and
Chemical Components for the Group Analysis on the North of
Lu-Ming-Feng in Mt. Peakdu-san Group (Wt%)

WAy EMgO, POs KO, TiO: MnO®B K UFeO:D 6 KA TH 5o

(2) EEflEdeEoEREARICOVTIHEATT» 7o BEMAILMIL D bR E
VRS E. NasO, MgO. AlQs PiOs, CaO, MnO®B X UFe0s D 74T T dH
D, PEVERTSEORS I, Si0: KOBLUTIOD 3BT TH 5,

(3) defilEpROBEBEESRICO VTHEET - /oo il b &/
WERAT S Si0: B L UKD 2 43T 0, KE WV E. Na:O, MgO, ALOs,
P:0s. Ca0, TiOx MnOB & UFe0:®D A TH 5,

Table 7 DG %384 5, @Al (South) OEREHFEE. FHREEHS
REDHPNSVOPBAESTHD ., D 6 B EFE122WI% TR E WET
H5, PR (Middle) DEREARIF., FPHEEFEHELD /NS VOH 3
B TH D, o TR EEE0.063Wt%FERZ WMETSH 5, dEfil (North)
OERESRIT, PEHEEANERLVBREZVORBIBSTHY, b 7S
B —0.185Wt %R/ NS WMET & 5,

", 27 =
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Table 7 Relation between the Group Analytical Results by Fundamental
Parameter Model on the North of Lu-Ming-Feng Samples in
Mt. Peakdu-san Group (Wt%)

Clonmpos S M N A SA MA NA ﬁtonﬁic
nent South | Middle | North = 1S ok Number
Position|Position | Position Averagel S—A | M—A | N-A
Na.0 3.562 3.488 2.823 3.291 0.271 0.197| —0.468] @ 11
MgO 4.121 4.501 3.222 3.948 0.173 0.553| —0.726] ® 12
AlLO; 18.410) 17.290| 17.230| 17.643 0.767| —0.353 0413 @ 13
S10: 50.230f 49.790 51.840| 50.620] —0.390| —0.830 1.2200 @ 14
P.Os 0.380 0.413 0.288 0.360 0.020 0.053| —0.072] @ 15
K0 1.280 1.354 1.483 1.372] —0.092| —0.018 0.111| @ 19
Cal 9.159 8.886 7.648 8.564 0.595 0.322| —0.916] @ 20
Ti0: 2.309 2.435 2.374 2.373| —0.064 0.062 0.001] @ 22
MnO 0.117 0122 0.091 0.110 0.007 0.012f —0.019] @ 25
Fe:0s 9.048 9.749 8.548 9.115| —0.067 0.634| —0.567| @ 26

TOTAL| 98.616] 98.028| 95.547| 97.397 1.219 0.631| —1.850

4.3 HBEHRA—F—LTIN—TEESTOLE - K59

BEEr —y—¢c Vv —TERBSNTOBRELE T 501 Bl
(South Position). st (Middle Position) # & okl (North Position)
OHIFIC BT B, ENENDERDESLMT LI DhTables & Table7 TH 5B, T
TR, OLGRENENHBIA — ¥ —DFflEE 7V — TERMFETH %,

(1) Bl (S) [Exdd drhk (M) &dbfil (N) OFEEESHRICO W THE
{7t MMOBERESESHREIME D REVERSE, F3 AN O
fbFrbuoa (G) EBETALI =24 (O+G), F4BHoBLr vy
&L (O+G) EBBfb=y 7 (O) BLUSES HPoBER rovFua (0)
D5 TH Y, hE VWIS E, B3 RO SR (0) BLUHE4H
Homithr ) vs (0+G) EBEF 2 =94 (0O+G) DIRATH 3,

(2) me (M) extg 2@l (S) &Ibfl (N) oFERESEIC> VL THH
i o too HEAEA I X D AV E, FEIRY OBt s x>
& (0+G) ARt (O+G). H4AMOBTF 7 v (G). Blb~v A
v (G)\ B{tE 8% (O+G) BLU=®{tasvt (0) %6 HH
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ZBby v rAF O TR THY, NSV E, BIFHOr 18 (G
A EMoBbES (0) BLUFEL AfoBbrE Yy & (0) DIKSDT
&b,

(3) dEfll (N) icxtdgad &g (M) &l (S) oEEE/FRIC>VLTH
AT - foo LA E MM X D S RZ VRS, FBIFAMOr 1B (O+
G) L=@esist (O). H4 Moty Vv 4 (O+G). BLE (O).
B (O), BS RO tr ey w s (0) BRUB LY VI =Y A
(0) DTHATHD ., NSV, FIAMHORREF F ) v s (0O+G),
b= 2y wa (G). BT A= s (G) BXUHBEE (O+06).
H4PPoOMEAI vy A (O+G) LMk (O+G) FHMILET
 (0+G) DTS TH B,

4) 3-o0BFOH L G TH CERESEORSPED NG, 74D
B, £E<AETNTVAVERAMFEOKRMNE, BL> + ) v o (FEffE R,
BitF s v (hREJAD BLUOB~ v 4y FERIEHR) OIBETH 5,
DRLEENTVAVERESFEORD E. BTV = v 4 (&b,
rAR (FERIETHR) BLO=Eba oo FEREICED. BB FE s
i), Bty va=v s (FEAIEHR) BIUO=RILY v 7257 (FEflL
JLfl) D4ARDTH B,

(B) 3-ooBoFERASRAELK T, BEFr&sHRKEE5itoh,
FREHSEINS VORPROESTH D, Kexvodtiilogmcs b, db
fHloTEEESRI IBFOPEELD b2 < (0.546Wt%) HEL. ftho il
(—0.321Wt%) &g (—0.225Wt%) BRI FEELTVWS, $Hbb,
Table5 1234 3 TOTAL @IEH Iz Zhud, JbflofEi, mil & o3t
LLWETH 5,

4,4 RELUBIEREREOREINICHT SRSV

Ml Ic B T 2 aBIcd T 3RO E DR A Table8 THER LT,
a) HEELBCET A RMERHAICH 2 LRETH E MEH (HES T
27RO . @ CGHIBNS T4 RS BROTFEE (355 F



EEALL IR D JERlic & 5 e T & B K LIS O 7 S0 OFE RS (R, B H. FTE)

Table 8 Relation between the Lava Twinpillar in Manjang-Gul Cave and
the North of Lu-Ming-Feng Samples in Mt. Peakdu-san Group for
the Group Analysis by Fundamental Parameter (Wt%)

IS 1 S ih | BB UG g e 4 & M

1% O Kith g %%.f-\ B AL Qazf:ﬁﬁ‘ HlE =

’ Lu-Ming Cheju
Compo- Lulg‘Mlng‘ Heaven |Weather| -Feng | Q. Manjang | Volcanic

nent ’C:&;g Waterfall| Station Cave Basalt Cave Rock
Intrance Average
Na.0 3.29 5.86 5.15 2.96 4.17 3.07 2.1~ 64
MgO 3.95 0.10 0.04 4.63 3.78 6.48| 0.1~10.6
AlLQO: 17.64 13.55 11.12] 17.67 15.67 14.70(13.8~19.2
Si0, 50.62 66.08 71.85 51.01 47.52 53.07(45.1~65.5
P.0s 0.36 0.03 0.01 0.38 0.76 0.31] 0.1~ 1.0
K.0 1.37 5.18 4.68 1.36 2.22 1.05| 0.8~ 5.6
Ca0 8.56 0.25 0.25 9.15 8.18 7.82| 1.1~10.1
Ti0: 2.37 0.40 0.23 2.57 4.16 2.02| 0.3~ 3.6
MnO 0.11 0.16 0.08 0.13 0.21 0.14| 0.1~ 0.3
Fe:0; 9.12 0.83 4.17 10.14 7.81 11.34( 1.1~ 9.1

TOTAL 97.40 97.43 97.58 100.00 94.48 100.00
Refference (5) (6) €7 (10) (11~13) (14

iy FI58 HAERTY. FIGLFEERTH B W id rhrE sk Ak [ A 2 T D #9204 7 4E /)
DFERAIE RIS L RRFRORRKETS 5,

b) iﬁﬁ%ﬁﬂGL%%(T»ﬂUETﬁ8H7$$ﬁ“U&FE%
(7AH VETHRE T FER) OfBRHEIICNRREEMRROR
EIREETH B,

c) RERIEEEICH T 2 A0 HER (ERRE XKL THIETER)
OFEEEE R AR LR RORMIRETH 5,
FENGIEERR OES M 7 — 7 13, Kb mflo 7 — 4. Kbk RRM O 7 —
7. BRIERE B 2 A0 LR O 7 — 5 3 L T ERPEEL R A BT
THROEERLLICLILRE (Q) OWEF— 4" LDKEEITT-2dD
Th 5,

® BtF MV v sTE, BEREREOESERESRE, BBEADL
D&, QBRRe. KB URBISKEGL /NS WVETH L, Tl
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Bbs )y s ELEBREETH B, BB, BRECADDESEQ XKED
F— 4 L BBIFLEVETH B,

@ Bt~ &y v AT, HEBERFO FHERENRE, Kiigdf.
RAMSEEBLTQ.EZRAELDE L, BREADL D INSWHETH B, C
NEBIET VI =94, BALA VY o 28 L OBEE 8k L EREER TS 2,
BE, BREODANOHESELEQ LREDT— 7 LRRBIBEWVETS S,

@ Bk7v:=v AT, BREREOTFHERFSRE, Kb,
RMSEEBLVQRRELVEC, BREBEAOLD /NSWETH B, T
NEBb< 7%y 6, BibA vy Y a8 X OEREE 8k & MREERNTH 54
—F4. BREFFAOOTF -5 L 3EBEEVETH 5,

@ rABTE, EREREOVEERESEE, Q XRELVE <,
FERIEA ], RihBMhE L ORMKEELID /DS VETH 5, —F. BERE
HEALDF—% L ZIBIELVVETH 5,

® LT3, BEREREOTHEERFMRIE, Kitigiis L OXi
SRELIVEL, QZEREBIUERBEADLDI/NEWETHZ, ik
BiLF & v LRBERBEATH 2, BB, BREOADOESLQ.EREDT —
SERBFEEVETH 5,

® Bikr )y AT, BREREOEGRERESE G, BEREALLD
£<, QLZRE, KhBEhAB L URBIKEALDIINSVETH L, Thid
it b ) b EFEIRGER TS 2, BH. BRIEODANOESEQ EZRS
DF—-ERETEVETH 5,

@ RibHNvyLTE, EREREOFERESHEE, Kib@h, X
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