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_73_



ofl

I RO
o ol
I ok

uf

o}
Ko

53

]

7

=
=

°jE 29 %

2 FAIHIE 2).

o e wa} 30-50° B4}

(¥ 3). 400 m AE9Y F#4

bod A A

5

B N

HoEe

A s =

=
=

Yatel EEulelEd MBYR ExuelER T

A HEtdH, o2 2 vtol

S

2rfol =7} 4

2 4 g H(Paik, 1986).

Ao

éj’

ZopolEs Ao 9

W
o

—

o]

71l <

=

&35 8

A

_Z_O

Holnj, 4&7]-3F7]

=
=

o %7

N

5|
“

bt

|

——
o

gyl

o

_z_o

Paik(1987)-& =h&4 3¢

ol
TO
o
K

o}
ZO

P e, gRe

A s

[}
-

74 o]

prgat

Mo

——
file]

R

e

e}

W

_2_0

= 0ne

A7 A

&

4 Az FAHe 97 el obaAX HE gl o

1=
o

1

o A 87l

ol oA gt

=

ol
=

o|
6

W
X

3|

5

F o ol

=z

Hyeong(1990)2 A

988U S

L
L

=

o

TR

g

A

oly
o

—~

| o

e

AHA

&4

]
PN

Lee(1988)

<

btk deba

3

3l

=

AR, 24U HAGer dolHx,

=
=

2+

N

CEIKE ERCREE

A

st} (Paik, 1985, 1987, Woo and Park, 1989).

vlg o 57}

(fifth-order shallowing—upward cycle)&&

7] A

=i
=

g

A

< Ryu(2002)= 53 A F

==

P (g 4). -

S

(I-V)o. 2 A&

=

o

Aol @)

-74_



(a) ‘
i
H3
1
[~37°15"N: J
!
%ﬁ' H
J
i
U 4

XFoE - YA E
S MEXS: I xHRel @D

emi

128°40°E

0 } 2 km
[S————

(@ Ilocation for sections in Fig. 8

»—- thrust

it fault

Daedong Group
EI] (L. Triassic - E. Jurassic)
[‘aj’r] Pyeongan Supergroup

(Carboniferous - ?Triassic)

@ Duwibong Limestone -
[::—__J Jigunsan Shale

Yemi Breccia

thin quartzite lenses
paleokarst breccias

Maggol Limestone

Ordovician strata

Dumugol Shale

Dongjeum Quartzite -
Cambrian strata

Precambrian basement

(J
= Dongjeom
Ca
129°00°E Ca
i

F'g. 3. Detailed geologic maps of the study areas. A) Yemi area and B) Dongjeom
area. Asterisk indicates the occurrence of paleokarst-related solution-collapse
breccias in the upper Maggol Limestone. Note the occurrence of siliciclastic
quartzite lenses and the Yemi Breccia near west of Yemi, which are interpreted

as a coeval off-platform lowstand systems fract.

-75_



A3l RHE BHAF X Nl BN ZUE 8 58 SHH M2
2ol &t
_ o

FALL RIS ype A type B
DUWIBONG == - aae g
LIMESTONE 212
- " I 7
D] B = M
- - - mudstone Dulomite isolated bedded temmpestite
E « 2004 .. & shale nodule podule
7]
% <
]
- . -
MarAZ  * Condensed il = —tE H5.-
) Section / 2 = .g 5 £ %
1 ;; g sthorder) 5 5 82
SSTE - Ey
> 333 = 34
; 353 —_— 3T
Lo
= SRuu]
TG, 150 — 3 =
i = §1Y THeema J— ]
g / = — ,{ E%
- k= —_— .E Ls
- 59 = E
o
- 5 ZEs
5 $7 &
z iR 3 &5
= r
ol Z 2
z |- n
s )
&= . - 2
4l covered (type H cycle 7} - L % v
z T gt
- -
31 100 P23, ES T
8 cavered (typs C &I} 711; ” 1 2%
& &
< — &
e £
BlE
z
5|5
3
3 —_—
B ] st S eene —
=
5
:

l

th-orde:
Peritidat Cycle
{exposure-capped)

Mh-order

IR

L

Subtidal Cycle

IUMTI I UNIT 11
¥ s
¥ a2 \ i
3 s
15. 348

om—_{—J

{storm wave base)

-«+———4th-orde:

stb-arder|

Fig. 4. Simplified columnar section of the middle and upper Maggol Limestone and
the overlying Jigunsan Shale at Dongjeom area. On the basis of the systematic
changes in stacking pattern of meter-scale fourth-order cycles, the middle and
upper Maggol Limestone can be subdivided into five distinct units (I to V).
Two third-order shallowing-upward cycles are recognized in the units I to IV.
The overlying unit V is a stack of subtidal fourth-order cycles. Each boundary
of third-order cycles represents a major marine-flooding surface. However, the
boundary between units IV and V is a sequence boundary as well as
transgressive surface. Note the 4:1 bundling of fifth-order cycles within
fourth-order cycles. Abbreviations: MFS = major marine-flooding surface; Max
AZ = Maximum Accommodation Zone; SB/TS = sequence
boundary/transgressive surface.

-76_



SHRTEoE - AR BAR DS - BT EBA
2002 7 BS NEXS: Zu Atplel sEy MY

MEA D AISFA
T3 dEFo AAAYgE RAZ Lo EH A~ %7]9 ol#l YR <H(Arenigian)
=8~ 7)o @v)YeH(Llanvirnian) %9 @ Ho] 1 F<¢te TAEEH ATE

e

£33 ¥re M th(Kobayashi, 1966, olstd 3 o]FY, 1971, Lee, 1976; Lee and Lee,
990). Kobayashi(1966)= =& 3|9t 7|ARAA ARFs 2 28F9 dAFH S 7
fola, HZAZAF S L EH A 7] ot YAgte 3 F = Aol Canadian)
X AFEO U] Al AT A o]t AT o]|FE(1971) E Lee(1976)= E ZoA 39
£ Ax=E A& 7IA s ] st Tl o3 HFAIAFTE 0}31]141]9_}:4 2]
- of sFHE Ao Hob A=A (Chazyan) FHol tiu]AZoh 53],
lee and Lee(1990)= HEAM 3¢S a ARAAY € FHEAILTA g JFEY
ALEEE 34 AFE T3 JNFS Y IxEE *§Z*1£H§ Td e (2d

GZ 34T Aol

2
O'r"

7 =
%)

)
29 A5 2omuA 2V
2] ﬂwWﬂ%ﬂ-ggiwﬁz%ﬂq gl u 3o} AbH =

FolA 9 EH 2~ 2714 7] Ato]9 AlFA .
o9} & Lee and Lee(1990)8] I-EE A=A AE5E Ho MAY ILEE
AEA Boigt 4 Ryu(2002)0] o8] MEE =HEAs A5 59 v 1Y,
F9%E U9 MY AAIHol Lo =dA 271 9 F719 AAQL oFo) ¥ Al QH(Ibexcian)
3}o] E 2 7)¢H(Whiterockian) 2] A& A0, @9 = I3} IVe Z AW ofad x|t
3 2l gl (Darriwilian) e}l A1 &A A Ao ZH7] 3

)\

HN

qFHes Aoz fqd(2d 5).

LS 2 9FEd NE AxsEY NEFES vlud Y, 9T VIM dHF V
2 dolHHM RxeFEESY A& Fo] FA43%] Aadte @A A HAALdST ol
] AbE ] EF HA8 Frtste @Al AAETR(TH 5. olHT dFEL 747
FHe s3] mE AAZF FAS dMede]l Huxd 2EAs # HASE &5

A
[e)
‘2(condensed section)d] A3 A#d ZHAoz 34 HHArmentrout, 1996).

245

§4 Adel ¥xate UEMAGEe 49 AS HFOE Ryuo0el &3 A
2H 5l BeFES NG 2P H5ne) WEd o) HAgAon, @
9% 18 zshdl, ©9F Is 240 2 240, 9935 e 2, a9F Ve =
A2 24T, BAF Ve Y 8402 2] HMELaY 4. g, e
NS WSS WS [ UAF UE shiz, B3 I u3 IVE iz §
o} 77 FFRAHRE 7155 34 v £45 W 15907 HAAR A4sA
(29 4. b2, BBAANGEF APy VW Ve ol PO Y& He4AY
F o FYRANASS S AT AHES Rolt 3W BY EAZoR s

91 E Ve 9% V Alolel shute] AAE BAZE AEol AAHUAIE 4).



Al
A

K0

oJ

ok

(0661) 9971
pue 997 WoI] BIBp JUOPOUO)) (€96T) SSO[S JO Arepunoq souonbas ooueoaddl] -yneg oyl Yiim JUSPIOUID 3q ABW A Jun

9U3} pue AJ JIUN 9Y] Usamlaq AIepunoq oy} ‘os[y TI[ JUN SY) puR I[ JIUN JY} Us0mISq S| Arepunoq orydeiSIiBISouoLyd
UBIOIAOPI( SIPPIA 03 1oMOT oyl Jey) sojedlpul  Ayder8nerisorq Juopouo)) -duojsswr] 3Juoqumn( oyl pue
Oreys uesundif oy} ‘uoisawir] [083ely Ioddn ayj jo Aydeidnensolq JUOPOUCO PUB UWN[OD orydeasnens ajsodwon) G "8I

jonued yjydeadpensoly

HMS! E oy
_ ) 3 = 3 T PRI R T3 g
.38 X 23 2 & L > - 2S5 g < o
(AUS Sl Mmmmw"mmwmmmmmwﬁ LR ,.,wn.m,mw 5 z |3
. cavavan T EEEZE $58 8 & 28X &K% 258872 4 a
pngns Sjupew; t& porpms 100 mewwmuwmmeme mMum 113 § wmwmw 2 lE R
sIpofop I cSSSamifisfsoild 2% sbas NI IR o e - = = > | E g
AR RS IS R p Rt A g F i 3§585is% e s |23 z
(paddes-asnsodxa) v .wn.Mu mnﬁmxwumm.wﬂmw ] mqw £ mwmwu > oo . W E i £
wplowpuped  po” «3E g EsZ25§ £ - P 2 3 AN ¢ l
. (0} g% §8% §gt® 3 5 8 c }—o 8
ARG LR (RS h bl b £33 g .. g gt
if %% H . B 3¢
(LGRS @ srpouiosoda) & I T ——— 4 ]
sapak> pepnqns < spogapuny — P 2 3
- == £ £
* = ]
mu._..._::_ pa— ) =5
PG b O £
O
€ o sy Al B
N pauseaun (ARULIOJUOIUN BUIUMOID 30 IBLMS 1) ™ ¥ v v v v 3 W
sotnpon seediend sesmessassssensennanen RR R R B R B R inog oausnbas avuwsaddi-yneg § 2 W £
puonow [~ = =] == AR
paEsSy ¥ [ Y m 5
e o et
| B gr—eee =) M - 2
4 EHEEE 4 sisuaunsundif -y - — % F (g |&
psadun sngaans * £2 g = lE
N L - -
sniyyoulonndoy — k| - E i
spoys 3uydupy @ h H
% spigeo = i -
. —— ) S~ | -1
‘n:_:...a.—:oe:: MUDPOYILHO -y 3 PCET F] D
fruoydaa PAAA vupOIzid — — M M\HFL.— W-. .m
— g
dneadaadag N -t H = vt o uw H
uwduoai g mu ol e I
— s % [T *#
SD.LIAS - ok it
SHpugopany
ey LI ¢ ady
} -+ + +
(201 0 "
oger LN (066G *3971 2p 33°) SIHOPOUO)) Jo HONNYLISIT 0z ool 0
AUV "N OT] tuopaKe, 661 ‘¥’ 3 3]

MDUCPUR Y JUOPHUN)

-78-



A

Bl

1
T

3 @

G ES]

o]

o

A
] a3 Az Q=

=

[¢]

53], A

R T
-
ATAToWuqﬂrl
C.:LL-_OO
LgﬁA@Q_A +
o ‘m_ﬂ_lwﬂ‘.r;o ‘W‘_Mﬂz—u
Do N a_ T )N R
AW B S R s o3 o o ok
]L\laﬂu W ,uarr_omu ﬁuﬂrou,.oﬁli‘mﬂ
a.7ﬁ7q B = Gl on_mT(qﬂ,J.AooH B o) | o
A o A i éﬂzﬂ&»%%%ﬂlﬂ%%a
o ﬂr..m.‘_ﬂr._zt LMﬂLo_QlﬂloU]oi N A
aviCt S on oo_,]oﬂ7 = ,mui N
Mo 5 5K g Mo No o T < =T o = T = o T S T F
o K T b g o oﬂuﬂ;mﬂaxAl. S T ® e
o )y oF p¥ = o T Ao B L Ao T - Yo 5
_Loﬁl o] ™ X B T3 136ﬂewuoﬂ%ﬂﬂ aLé.oé;ﬂE nnOJI.mﬂlyl
BB 0 ﬁlagagwﬂomﬂo% CE v 5 = 5P
=~ | ~ —_—
tLa%%Qmaa.\ow.nhUQuﬂ%wn ) ,zzafm_émﬁj.q/lmﬂmm WL
‘mm\_HEQ_IEwH\.._,Adﬂ-\_ 9]r0 y]Aﬁ‘_ﬂLMﬂmm}LﬂiﬁATﬂBUmqu EL._APJI
Ol X lﬂw__o %Hxﬂed. a " O R w0 BX L,_fﬂaa
wT T oy e x T %_Mﬁcﬂﬂnwﬂﬂdmoag . %wmﬂ‘%ﬂnw oo
S —_ ) —~ 2 ~n T —_ ..oJ'
mﬂwﬂaodlm%aT%aﬂmauj)ﬁ%(memwwo%mﬂﬂﬂw&amﬁ owmﬂ.@o
mbﬂmﬂcoﬂmfwawma:od.o%mbn_wnmumwﬂﬁdoﬁﬂﬁﬂmaﬁw M_wlwamo
il o N o ,|7 iy S
omrmmwwﬂa%?m?%%%@k%%%ﬁ%ﬂ%ﬁ%&ﬂ:U ﬂ@om%
dlw,_.oo.._iuwrt.ﬂw%wﬂ_nuoﬂuﬁon_ wﬂﬁ,ﬂawua?E_THL ,m.,_Elo_ orx_._z_oP
.qu\. 70n50c_a\l‘m ﬂﬂzTPdlxrlMd]iHlAﬁoﬁlﬁﬂMJ‘ iﬂ.ﬂu.ﬁ,_
Eﬂwﬂu?ﬂﬂmnmwﬁw%ﬂdvﬂ%m S %ﬂm»zﬂlsﬂﬁwa J%ﬂo&.zt
T on e zoaﬁnﬁa%é%ﬂzoo%%%ﬁtﬂmﬂx%ﬂ7% = N
oa%wﬁﬁﬂﬂa%%ﬂ%&&%%ﬁ1&&v@%mwzw’ﬂ TAFE
Ty %LTHM;@%_C%W% ﬁmmg_maﬂam%wmlthq@ wya;@
ﬂuoﬂmbt‘mu,ma.oﬂ _z_om\*,wr,_ %:.Lﬂup Hemlmﬂx._dl‘;loﬂ)ﬂ» L_.eo.*_...kl
ozmpaﬁﬂi ,nﬂﬁwu@lk@ﬂlm_ﬁmgﬂ szﬁ_%zowpi mwgwr..z_o
g,o.nﬁmEeaM%L_wu@mwmww%MOzoaﬁﬂ%mwmwﬂ?w A
mno#aaM%culﬂ ﬂﬂﬁﬂaﬁwﬂﬂm%%vuﬁﬂﬂﬁ%ﬂr wiﬁ%ﬂ
ﬂhoeﬁaﬂ?mEQMamﬂQ?Eﬂ_.kﬂzoWwaATwaﬂﬁmM W.ﬂ@w; 2 = 3]
Gy mles S o o o® o .worma;llés ~ No o
EEJ}QE% A%T%P1]7QM o aaurm»% SEXN g
q@”ﬂuuﬁloﬂﬂu O,__w_vdIZOJH Eoﬂr‘_ Xﬁ]ﬂr;%mﬂomruﬂﬂﬁz_.o yonmé WUO
o#mﬂuﬂﬁ 2n e SR T E — g 5 LET D
i (S ) oY o o BR o
LL_l‘M.I]EE‘M nﬂ,@quaﬁ o o_ﬂ_.K»W J.;Op ]zT,QI}NrL __o‘muxr,vra
%7mamowu7@,@@13%?%1@.@.& m.,.m_.ﬂi7A6WLor mEEsLJu
T bW E S EW Lol ® o e o Mo ul il %ﬁzlﬂ% ) o e of I
yﬂoﬂr_ulﬁy m_u Lﬁxﬂﬂa@oxﬂﬂﬂrmﬂﬁnﬁ]otﬁﬁ i ‘l.Hﬁo‘ol,b
ol b__yﬂmall%%ﬂca:m@lEiLﬂ 5 o
" ™ o A T CIPAN = N
Bl Mo ~ oua]]:r/l ol W o ol ‘MH‘UI
..SL\WJ:.AO,_M%J.O o,._,mo rjo.#‘.ﬂ\lv = =
7_ﬂru‘1x_|zf‘llt o] K V.mﬁ i
° z\,_lmi_o J_ ‘WE u_lmﬂ0¢ OtJl EE _&OM.DII 3 0
ﬂv\%ux% U Emu%.&ZOQMwﬂ
o o:__z_oWMﬁmﬁMrm_an%@m,Mﬂ
_‘.q,.v‘»jlﬂnuwuﬂr
S I
O_JN_IW

o
I e mmu2

2]
Al .
- 79 -

3

A
L

Vel uhebL}

M =
o AAAROZ 7)
- 7

=

[}

_?4



Jo
o lon
o X
pal
e
on
>
»a
=
ne
10
Fol
1o
0x
oA
2
Rl
d
ro
olm
IL‘Z[
Ol
X
2
it
ry

[

metA, G EF IVE 99 F V Atel2] A A7 Sloss(1963)¢] Sauk-Tippecanoe A2
AN AAAA R FAAFH & diuH7] dio] £A FA iAo oM AA
Z AAE AAE 7 de 7€) 9, dFE T A9 HAZ dive) Qo AF
S 2ZA9 JhesAdE ZHRITHIY 5, 6). o}&Y, L EHx FV] x99 d¢E 7t
ola] En dF 2o Eu|Ay] BAE HAHZ Yo Knox 4% (Kerans, 1993) ¥ St

=

=

£

Z_}—E__IIIO}-ZEO] o]E_ H

ofz

George ¥4 & (Knight et al, 1991)3} o]o] w& &4 . A& E = A
g Aol & ddso] glon, dtest A e HFF 22mH27]9
ZAA g@4bd HAZAE 5 A FAHY 2 84 - 5 A4HEAFEC] HiuFHT
SAtHFang et al, 1979). wWetA, A8t AR QA 995 IV o 2dss &

5 AHEGFES 2LoEnL T @AY HAFEY dEN v A9 gy

2nd-order cycles Cratonic Sequences
PERIODS | Epochs | Relative changes in sea level Y ‘
(Sloss, 1963)
,' rise , fall =
Tertiary — Tejas
< ;
Cretaceous - : .
D Zuni
Jurassic \A
Triassic §
Permian j Absaroka
Pennsylvanian \
Mississippian ' :
[.)p Kaskaskia
Devonian
Silurian Tippecanoe
Upper
Ordovician | Middle | N\ & 1 i ]
Lower |
Cambrian Sauk
Preéent
Pre-Camb. sea-level

Fig. 6. Temporal correlation of the global sea level change with the subaerial
exposure event inferred in the upper Maggol Limestone. The exposure event
coincides with the second-order relative sea level drop during the early Middle
Ordovician. The second-order global sea level cruve from Vail et al. (1977).
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Fig. 10. Vertically-oriented Fischer plot of the Cambro-Ordovician Joseon
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