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ABSTRACT

"The Relation between the Chemical Composition Analysis

on Manjang Cave and the Localities of Rock in Jeju
Volcanic Island |

Jeju wvolcanic island is situated in Korea strait to the south
of the main peninsula at the geographical coordinated between
longitude from E 126°9740* ; 33°17/20"* (Kosanri) to W 126°5776'";
33°7715"” (Seongsanri) and latitude from N 162°17/33"" ; 33°11/28"
(Hamori) to S 126°46730" ; 33°33’45"* (Kimnyongri). They say there
were several eruptions in 1002 and 1007 A.D.. The eruption cycles
of 5 stages determined by probably from eruption of basalt to
trachyte or trachyandesite. These volcanic flows were erupted
over more than 79 times. The volcanism of Jeju island can be
subdivided into 19 stratigraphic units.

The basal basalt of Ist eruption stage which contains olivine
(20%), plagioclase (70%) and formed basement at a plateau from
the marine floor to sea level. The basal basalt is found by boring
core samples under the Seoguipo formation and on the tidal zone
neighboring Seoguipo. The pyoseonri basalt of 2nd eruption stage
is characterized by the occurrence of continuous rocks series of

basaltic lava flows and contained plagioclase (55%), olivine (12%),
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pyroxene (10%), and 5% of magnetite, sanidine, iddingsite and
glass association. In this 2nd eruption stage, lavas change from
basalt through trachyandesite to trachyte with decreasing its
volume.

The pyoseonri basalt of 2nd eruption stage built up manjang
lava tunnel has about 50m in thickness, about 18.1m or 25.0m in
height, from 3 to 15m in width and comes up to more than
13.269m in length. It can be suggested from these facts that
they are related to the chemical composition formation of manjang
cave closely and the localities of rock in Jeju volcanic island.
[The Review of the Osaka University of Economics and Law, 50
(1992), p. 5-26]
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3o OIS, BRI TEND LD FEEL B YL, [
i, HHESEMN A b SR ERBELNS B,
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The Science Reports of TOHOKU University =, 80-2— < iCi>7 5 K5
R LT B —H. TCHEEIT L A GEHIL 196 0 £ ik BRI 5
8 LTI3R O A FHE A S S h TV B s

ST, B DE3REDIEHE S T, BEEHIC B L. SRR
BICHE LT B, & 2T, &AM LTI REARORE (8.9m)
b YT LB CH D —BOEEIC oW TIEEAH & T o e = OHECS
B BSOS & 5 RER O BEMR & Ol B3 Lic,

2 RNUBEOSTEMERE

KIVEE O E R E 0 BREY R<5k), ROFHYEZIC L, %
(5
T MR LT, TEEERORELYEFIC L, RIS, ToomcB L
TUE, BUEEE OWEHBIE L,

2.1 B1HEHNOEERRSE (SGF[D

B oK Z RS (Basal Basalt of 1st Eruption Stage) (i, W4
RBEOTATH D, T0%DORERR L 0%k HRBREOHMB RIS A

TABLE 1 Basal Basalt of Ist Eruption Stage

No.| # & & |EEESE®%)| Rock Name
1 #® & A 70 Plagioclase
2 | HOE A (KEAL- dkD) 20 Olivine
3 #i A (gL« HRD 5 Pyroxene
4 s 5 Magnetite

3 100 TOTAL

TW3 (FIG. 1),

COREAEMBUA TS EHTWD LA Th D, —H. Rl
ROBHED S % EREERD 5 %0hbit-T\hd, COMALIBEEGEFHEDS
ERLIEI LI wE Edvbir sl (TABLE 1),
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2.2 B2REHOREERHSE (PSBE)

& 2 Mo FEm X (Pyoseonri Basalt on 2nd Eruption Stage)
3, REE - ZBEMIC, ARoBMEREHRLTHS,

—77y PRI ELE &K E s X ORI O FIG BT Tk, AR o bR
LEEDH D (FIG. 1), ZOREFERXREITIT, K 400m f143% {, BE
R EHR LT WEETH D, —H. $ER. EHRBS IOTLREOKS
SOBEEPFZABRTHL TN D,

wHiIciE, PSBEA %5 L. #HEA%. MilE12% 5 X 0 HHE10% 18
BEh. TOMILE FBETHS (TABLE 2),

TABLE 2 Pyoseonri Basalt of 2nd Eruption Stage

No. = Vol oA EEHS®(%) | Rock Name
1 #MEA 55 Plagioclase
2 i A 12 Olivine
3 i pa 10 Pyroxene
4 & A 5 Magnetite
5 =T 4 5 Sanidine
6 AT 474 5 Iddingsite
7 Ao AHE 5 Glass

| 3 97 TOTAL

2.3 F2mEifofERHEEES (STA @l

A 2 W HHA o P IR ML 4 (Seoguipo Trachyte of 2nd Eruption Stage)
Zy PR SERERICR - O, RXEARER I E TH X50m B E TR
DAL TWE (FIG. 1), ZCTik, EFEMAE D, BEI10mBEED 3 HD
RO HETE D,

HAICE, STA Bl #2711, EEANSSIVRER0% 50, 2
BORIYTTH D —H, HMARBIUFF ABRLFRFh 1% 45 Th Tw
% (TABLE 3),
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TABLE 3 Seoguipo Trachyte of 2nd Eruption Stage

No. = Fa) % TEE T2 (%) | Rock Name
1 EE A 30 Orthoclase
2 # B A 20 Plagioclase
3 i ) 15 Pyroxene
4 FIAHE 15 Glass
5 A 10 Magnetite
6 BT 5 Sanidine

= 95 TOTAL

2.4 HF2EHBOPNERAESE (JTAE

o B o o EL S (Jungmun Trachyte of 2nd Eruption Stage)
I, THREHES - — o LT 5, Hilke LT, PREMTESEE L D
FHSCEL « A & TR MEVE AR TRIRL TV 5 (FIG. 1),

Fawcit, JTA RS LEA L. ERABE ERERA0Z2EERTVED
COEBRXZOFEOENUELFER TS, AT 7 AHBRThEhIE
%THh% (TABLE 4),

TABLE 4 Jungmn Trachyte of 2nd Eruption Stage

No. = A 4 FEES2(%) | Rock Name
1 EEHA 35 Orthoclase
2 #E " 20 Plagioclase
3 H O O@ 15 Pyroxene
4 w7 AH 15 Glass
5 b 10 Magnetite

B 95 TOTAL

2.5 F3WMHMOFMKRSE JIB D

3 Ao B MR (Jeju Basalt of 3rd Eruption Stage) (%, ¥4
Wiz s & U Fo Pasiife (Bl & b A (St 3s X LM IC B 5, C
ot R EEOFMNHALEMOEAB—F oML T2 (FIG. 1),
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e, SRS —#Icit, BEX3~10m Ao BEKS S ME L EHEL Ty
5o BEREZRE L, WL RS Y b - M5 5.

BEIC, PHEAMNSY Fio, HHEIR20% THH. ik, 0% LT THD
(TABLE 5), ZO¥MZREIE, DMAR»SHLTH, HEB (FEEXHE)
« HLB (B RE) kLU PSB (BEAEXRE) &L AEOEV #KEH
LTwd—4, FHXBRECEL TR ERE TR TV D,

TABLE 5 Jeiu Basalt of 3rd Eruption Stage

No. e vl % EEED®(%) | Rock Name
1 ®E A 55 Plagioclase
2 i A 20 Pyroxene
3 A 10 Olivine
4 75 AH 10 Grass
5 B A 5 Magnetite

Bl 100 TOTAL

2.6 $HIBEMOTEEXRE (HHB E3)

3 Mo F# Rz (Hahyori Basalt of 3rd Eruption Stage) i,
B %D & UCHE - iR R & AL A e S DL #R200~400 m iy
WAL TWE (FIG. 1), & 2T, ¥R 500m 0 b EFEILRIC AT
HERED S D, ChIL, BRIUOBERCI A0 LEELLND, HEiFETHHE
BEEEE—E T, BE (B3 2~3m) A5HHMEABESh TV,

TABLE 6 Hahyori Basalt of 3rd Eruption Stage

No. = = & EREESE() Rock Name
1 #EA 70 Plagioclase
2 i ] 10 Magnetite
3 I AHE 10 Glass
4 L A 5 QOlivine
5 i S = 5 Pyroxene

it 100 TOTAL
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CORMENER LTS EiE, fSEREN 0% LE5ATVSZ -8R
NhLEELZHND (TABLE 6),

2.7 BI3WBHMOEHERES (BTA [

3 o B B [ 42 (Beobjeongri Trachyte of 3rd Eruption
Stage) i3, HRHETHEAPXOMICH v, ToHILEME ML TWS
(FIG. 1), OMERIIAMOGHKREHSTH B,

PR LR B A Tk, #R200~400m—THiC 2 DE AN D B HIE S
b Cik, BE (BE3~8m) AMAIMLBEEL TS,

HHIZ FIG. 1 o BTAFT #ww L, PMELAHML. EEFENY. #
EH0%TCHNESTTH I BREFF ABRIERILBE b T3
(TABLE 7), ZD®H AL, KA « B - oEHLETH 2,

TABLE 7 Beobjeongri Trachyte of 3rd Eruption Stage

No. b5 a & FEREES®(%) | Rock Name
1 EEA 30 Orthoclase
2 fER 20 Plagioclase
3 i Fa 15 Pyroxene
4 o AE 15 Glass
5 i ) 10 Magnetite
6 =T 4 5 Sanidine

&t 95 TOTAL

2.8 FLABEHPOKREBERRSE (SHB 7))

H4EEEomBE RS (Sihungri Basalt of 4th Eruption Stage)
EFRBEXRE O REL, EEUEOMAD & LT, RS MHO iFk
500ms HEMH AL AL TWaD, coEARIFELEETh, 2ILE
(30~40%) TH 5o

oA, ERERLESCEEORIMITICH b, HEHFTH B HMILE
FEL, L L THEMACHALENRE RS UFIUEMN AL TV

Y i -
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(FIG. 1), SIAHELR-TWABILhLEAROREI T NARD B
Ho

BHEEEL LT S5%0RBANRETRTVD, THITBIICX o Thig b
ORE{Lx LTWwWs (TABLE 8), HAEOMIL, F7AHATEE LTV

Do

TABLE 8 Sihungri Basalt of 4th Eruption Stage

No. ) o % EEEA%(%) | Rock Name
1 #EAR 55 Plagioclase
2 H A 10~15 Olivine
3 . I = 5~15 Pyroxene
4 4544 b 5 Iddingsite
5 I AHE 5 Glass

it 80~95 TOTAL

2.9 H4RBHOHREZRE (SPB [

54 S oW B ite (Seongpanak Basalt of 4th Eruption Stage)
. BERIEIRMTH b, MEEL100m AT OB & £ OBMKE X DR
WRITIEE - T, ARAT EEFEMOILF R F—F Y REXBELTM LT
w5 (FIG. 1), ZOERAXSEIETHH. K[ALOKRE I HmmA 55 1 m
THbo

BHEE. BARTHE L X {UlRD (BEAS%) d - Tnd, Fichy
SAGFLELIL, BITIc o TRkEL{ Bl TW5 (TABLE 9),

TABLE 9 Secongpanak Basalt of 4th Eruption Stage

No. = fa 2 FEEFES#(%) | Rock Name
1 #EAR 55 Plagioclase
2 o AH 10~ 20 Glass
3 B R 5~ 15 Pyroxene
4 ¥ A 8 Olivine
5 A5 474 b 5 Iddingsite

B 82~102 TOTAL
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2.10 F4AEEROEZLUEZESE (HLB B

4 W o B 35S (Hallasan Basalt of 4th Eruption Stage) 1%
EELUZHOG & LTRSS & ERCE - T BEiRems e m - TH
BELTEHL T 5, BOXBEL NS LZIE (10%) ThH., BEEH
Rilfiie § S REHSV C LM THS (FIG. 1),

HEX, fERA65%~65% DHIREAF L TW\Wh, T CHEE -« fiEn -
7 AHFEZHTH, BEAVF¥EITHE EEX DTS (TABLE 10),

TABLE 10 Hallasan Basalt of 4th Eruption Stage

No. e ral o EEES#E (%) | Rock Name
1 & EH 55~ 65 Plagioclase
2 b S 15 Pyroxene
3 mER 10 Olivine
4 7 AH 10 Glass
5 =F 4 5 Sanidine
6 AF 4 794 b 3 Iddingsite

a2t 98~108 TOTAL

2,11 F4EEHROoEZIEESTIUE (HLT BED

4 B o R ES 22 L (Hallasan Trachy—andesite of 4th Eru-
ption Stage) (ZEEicdslt AT DT T, HFEEBEM O HEHR1700 m T

TABLE 11 Hallasan Trachy-andesite of 4th Eruption Stage

No. & A % ERFES®R(%) | Rock Name
1 ®HEA 356~ 40 Plagioclase
2 EEFR 35 Orthoclase
3 i a 10 Pyroxene
4 HSAHE 10 Glass
5 =T 5 Sanidine
6 kA 5 Magnetite

&t 100~105 TOTAL
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—HCEH L TWB, CoEMosMncE, KHERTERL, AEERDO X D
EE200m O MEELTER L Twa (FIG. 1),

sEy . BER (35~49%) FIEREF (35%) T, THIDEZHDTWE,
—J HRiC X - Tk, BRESLAMAEL DM LTS (TABLE 1),

2.12 BsEHHOAEEXRS (BLB )

55 o B R e (Backlockdam Basalt of 5th Eruption Stage)
EKITEB O BB fe b, EELE O TH 5 HELMHIC 2 EfgEY b
SHEEAAHRL TV 5, BEBMKHRERE400m ORSEd -T2
(FIG. 1), ZDEAREEINELL D $ZIHTHREECHEEL TS,

BHEE LT, AEH%, HA12%. MEA1020%L Hbo —T7 Wl
Ti7%. Sanidine 5 %3 L Of Glass 5 % E1bit-TW5 (TABLE 12),

TABLE 12 Backlockdam Basalt of 5th Eruption Stage

No. £ FH b2 EREDR(%) Rock Name

1 #EA 50 Plagioclase
2 i = 12 Pyroxene
3 Woek 4 10 Magnetite
4 A 7 Olivine
5 e 5 Sanidine
6 HIAH 5 Glass

&t 89 TOTAL

3 ® &

3.1 FEHBOERRS
EUIC T 5B ERORAEROL BRI THLENTES,
3.1.1 H5RZAE (Glass)

B 7 ABEN R e B 2HEEHICe s L 5 %0 0IRE DI
YETETHALTVS, £3WMBchE, 0%n51%FTEFLTY

o 6 e
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20 40 60 80
T T 1 T
2nd | Pyoseonri Basalt FHmE TRE 5
Seoguipo  Trachyte | FEIEE ME S 223 15
Jungmun  Trachyte |HHXCE MlE% A 15
3rd | Jeju Basalt | M Hke 23 10
Hahyori  Basalt | TEE ZHEEZA 10
Beobjeongri Trachyte |¥EHE HMEE P22 15
4th Sihungri  Basalt MEE SR 7] 5
Seongpanak Basalt mmE vEskd 10—20
Hallasan  Basalt @Al TEEEA 10
rachyte-
Hallssan 3000 | g0 10
5th_| Backlockdam Basalt JEIBEHE FHEP] | 5 |

20 40 60 Bt)
#F A (Glass) ERETHE(%)

FIG. 2 The Average Model Composition Analysis of Glass

Bo TLT, HABBIHCEE, E51E, 5%7»520% FTHALTWS,

Tichb, FEHEECE, MH LAY S AEIRE 1SR BT LT
Wh I Edihhs o, SEISEIE10.0~10.9% Th % (TABLE 13 and FIG.
2), 2L 3MoeHETWEIE L. BINSEWVERTH S,

3.1.2 A7 4444 b (Iddingsite)

Iddingsite (¥, 5 1MHICXEbRIh oo 25 2 BB o RFEmL R
EREEL WS, B3It aTh Tuvinn, £ LT, &4 B
Wi LB RSN RAE TS EFh w5, o Iddingsite o

SEEEE, o Fhd.5% Ch D (TABLE 13 and FIG. 3),
3.1.3 Ei#kHE (Magnetite)

B AIT, B 1IEHEC I s T, 25, B2 JE3EHilcizas
ENTND, COH2~4EHDOWERR e, BB LTS, HEM
TR S TR L TVWE,, SFEEE LTIE8. 1% TH % (TABLE

*17 -
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20 40 60 80
1st | Basal Basalt = E TRA ' ! : r
2nd | Pyoseonri Basalt FEE TREEA 5
Seoguipo  Trachyte | FHJRH HLE 2
Jungmun Trachyte | v MmE A
3nd | Jeiu Basalt FOM ERA
Hahyori Basalt TR TESH
Beobjeongri Trachyte | #E#HE HEH
4th | Sihungri  Basalt HER TREE 5
Seongpanak Basalt wmiE TRAEA 5
Hallasan ~ Basalt A TR 7] 3
Trachyte-
Hallasan  ogesite | BEMEA Il
5th_| Backlockdam Basalt | (GHE3 LR | , | ;
20 40 60 80
471 w794+ (Iddingsite) BERESE (%)
FIG. 3 The Average Model Composition Analysis of Iddingsite
20 40 60 80
T T I T
1st Basal Basalt ® E ZHRA
2nd Pyoseonri Basalt FEH FERHEEA 5
Seoguipo  Trachyte | PH/RTE M E 2 B2 10
Jungmun Trachyte | X TH HEE 7o 10
3rd | Jeju Basalt oM EZRE 5
Hahyori Basalt TZE RS 10
Beobjeongri Trachyte |iEFHE HHEH 10
4th Sihungri Basalt ELE gk
Seongpanak Basalt WAL E T
Hallasan Basaﬂ: EZI ZTRE
Trachyte-
Hallssan —josite | SEIMERZILE b 5
5th Backlockdam Basalt HEE RS | 10, 1 |
20 40 60 80
fEEF (Magnetite) ERADTE(%)

FIG. 4 The Average Model Composition Analysis of Magnetite
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13 and FIG. 4),
3.1.4 %A (Olivine)

Olivine (1 &4M MO MILERIC B W TEL, BIEERICH W TIIEHA 7
S o TWd, FOPRBHELIZ10.3%~10.9%ici - TW5 (TABLE 13
and FIG. 5), i 1WHEATIE, GHEENE L, KB dindlitTWa,

20 40 60 80
1st Basal Basalt *E ERE m 20[ : |
2nd | Pyoseonri Basalt |F#W ZEE EZA 12
Seoguipo  Trachyte | IR MEH
Jungmun Trachyte | F 3 HHE &

3rd | Jeju Basalt BN TR 10
Hahyori Basalt T£E T&ES z 0

Beobjeongri Trachyte | iZHFHE MEH A
4th | Sihungri  Basalt | pmmE %@ A 10—15

Seongpanak Basalt HRE HEAEA 8
Hallasan Basalt EEL TR % 10
Hallasan 8 ) st
5th | Backlockdam Basalt HER ZHRE ity | |
20 40 60 80

WIEE (Olivine) EERES#E (%)

FIG. 5 The Average Model Composition Analysis of Olivine

3.1.5 IFHEHA (Orthoclase)

Orthoclase [IHIE RO T WERCHEELTWAZ LA BB THL, Thb
By HEHHCHERBII ., BEARCHEVTHEHLTWYWS Z &athh
St FORIEROEH L EERDTLEIZ32.5% TH 5 (TABLE 13
and FIG. 6),

3.1.6 #HEH (Plagioclase)

Plagioclase 1, EZFLMEHOMMEE L »RAUEE T, 2fosFE:
L EDTVE L ENEERT — 20 bbb ol, SV A7 HITFEMNK

s JG =
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20 40 60 80

1st Basal Basalt HOE TRy
2nd | Pyoseonri Basalt EEEN TEE
Seoguipo  Trachyte | FHIRi Mg m 30
Jungmn  Trechyte | M % P 3

3rd | Jeju Basalt BN ERH
Hahyori Basalt TR ITEE
Beobjeongri Trachyte |ih#EH HHH & V.o 30

4th | Sihungri  Basalt MEELE G
Seongpanak Basalt AR L
Hallasan Eiﬂfme- B TR
Hallasan  andesite | WEWHER RIS Promm 35
5th_| Backlockdam Basalt | [1E{E iy

1 1 1 |
20 40 60 80

IEFEF (Orthoclase) BBESFE (%)
FIG. 6 The Average Model Composizion Analysis of Orthoclase

20 40 60 80

. - T T T T
1st | Basal Basalt B E FRE P20 70
2nd | Pyoseonri Basalt REN TRy B0 55
Seoguipo  Trachyte | FMEW ME 2 223 20
Jungmun Trachyte | X@E HEEE A 20

ard | Jeju Basalt & N AR P 55
Hahyori Basalt TR ZRE 000 70
Beobjeongri Trachyte | jh# M #f g 20

ath | Sihngri  Basalt | #RE %R P22 55

Seongpanak Basalt WRE HEE W 55

Hallasan  Basalt PR ﬁﬁﬁm 55—65
Trachyte - |

Hallasan  angesite | MSWMER SIS PP 35—40
5th Backlockdam Basalt HREE HR g7z | 150
20 40 60 80

FEHA (Plagioclase) EEEHH% (%)
FIG. 7 The Average Model Composition Analysis of Plagioclase

HEEX v BIAB0 TP (it - TWa, PIFELE LTk, 1%L

— 20 —
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G E N4, TH%~AT.9% 1Tl o TW5 (TABLE 13 and FIG. 7),
3.1.7 #FH (Pyroxene)

Pyroxene I, REALAKCEBENChE - TWh, BHEESFHEE
LTl 0% 5 512.3%Bicis » TWh, SEREOEEEIHNS0% THS DI,
AT B TH D = Laibs o7z (TABLE 13 and FIG 8),

20 40 60 80
4 I I I I
1st Basal Basalt H E IRSE B 5
2nd | Pyoseonri Basalt £EN LR EA 10
Seoguipo  Trachyte |FE/B A 15
Jungmun — Trachyte | X HEH b 15
3rd | Jeju Basalt WO TR 20
Hahyori Basalt TZE IRy 2 5
Beobjeongri Trachyte §i:7hE JE@E2 15
4th Sihungri Basalt mEs IR Ed ] 5=15
Seongpanak Basalt BHRE RS A by
Hallasan l_?ﬂasal}f BEEL EERE m 15
rachyte~
Hollssan  oniocite | SEEUMERZILE 10
5th | Backlockdam Basalt HER ZRH I 112 1 |
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FIG. 8 The Average Model Composition Analysis of Pyroxene

3.1.8 =5 4~ (Sanidine)

Sanidine X&KL - TEL - TVW5, F2MHEH ORI Y TiEH 5D
., B3 L AEEBITREER TV, PEGHERIZS S TH D, Mo, HEE
WES R WTiE, 5%BTh% (TABLE 13 and FIG 9),
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FIG. 9 The Average Model Composition Analysis of Sanidine
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