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A7 E A 13(FYE £33 AETF=2 E 2EZHEHO|E)E A H o 95 9 Wi 7} dutA
Q) AE 2ujEejo| Eoks Holalo] AE 2ulEelo| 2] 25lo] tg eto] U ek, $Fe] A= zupEe}
O|EL "Ly AEZulEDo|EV} d&Eo] Y LLH e AE ZulEgto| E(laterally-linked hemi-
spheroid)e} QT AL, B 720 o] Sh7lA BHEA 5 AEzuiERoES 4] 74 R4
€1 w1411 23:2] (fine lamination) T2} of2] % SHEAIAE TEIA) 97 thizol AE ErjEeloE2 & 4
itk £9 £2e) AE2ohEol=e] vlag EH 720 Alo]o] BAsHA 227 B(erack) FEE
MYl 25 2ol Eelo| 29 Holsh B, olefd Mol B BTe] A= ZupBelol=s} LR Az 2 2
E2ntEeolEs} ohd o e HHTEUS Ael], BE SYER )] olEokEE(mud
mound)2 A EIc}. whebA 71£e) A 2upEeolSekt 3 et AR Est 27

FR0i: HA7IEE, B2 2ERNEYO|E, HENRRE, n|XH3]

Dal-Yong Kong and Seong-Joo Lee, 2009, Reconsideration of the Natural Monument No. 413 Mungokri
Stromatolite, Yeongwol, Korea. Journal of the Geological Society of Korea. v. 45, no. 6, p. 711-723

ABSTRACT: The so-called "Mungokri Stromatolite" distributed along the cliff of a creek in the vicinity of
Namgyo, Mungokri, Yeongwol, Gangwondo was designated as Natural Monument No. 413 in March, 2000. The
Mungokri Stromatolite resembles LLH (laterally-linked hemispheroid) stromatolite, each dome of which is
laterally connected forming a stromatolite bed. The Mungokri Stromatolite, however, cannot be regarded as
stromatolite because domal structure and fine lamination (the most diagnostic character) cannot be observed both
in the field and through petrological thin sections. The smooth surface structure and very thin, irregular cracks
characterized in the surface of the Mungokri Stromatolite also differs from those of a normal stromatolite. Such
differences strongly suggest that the Mungokri Stromatolite is not a stromatolite but a mud mound. Consequently,
renaming of the Mungokri Stromatolite, Natural Monument No. 413, is necessary.

Key words: Natural Monument, Mungokri Stromatolite, mud mound, fine lamination

(Dal-Yong Kong, National Research Institute of Cultural Heritage, Cultural Heritage Adminstration, Daejeon
302-834, Korea,; Seong-Joo Lee, Department of Geology, Kyungpook National Univesity, Daegu 702-701,
Korea)
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dE Ae9s) 3 “AZ F55 YA st
A(AH7IdE Ad6z) 7t AA7IdER AHE
°]$- 2000 o] 74| 304 0] A= em 2000
o] % 2870] F7t= A Hol F 58%°] XY - &
2= ok A A9 F7He-S 20009 o] H7t
Z) jd 0.87 2] 2782 B2} 2000 o] % uj
d 37102 XY A7 WEA F71skaL /lom o]
23t FAlE B A&E AR dETHIEE
2], 2008). x]zg_ of A7 ES A H4, A4
T2 94 olEel ZFEA =AY - AZE
of2 AlE3tEH, o] F A Eop} 1971(33%) o=
A A 7oF] 1/3& AT A= H|Fo] Er}. 3H4
HoF] thFE2 AT (F 184: AT 14, 4
o 157, A8 27) 2t A o) w|ShAat %
HE 7= o 147t A= o] Qlrk(eld
Z,2008).
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A3t ASole QA wEe Ado] & BEEo] gl
°o}A] 2000 3] HA7d= AM13ZE AHHI
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thEA7 & Ad13E Fd B8] dgr2 2 &
EguEgo|E). ofs ST AAeEe 2B
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nhEEto|E, iAo i AE 2ulETlo|E, S4
] st 2ERuRELIOIE) Foll A 85 B
7EER AYE Aoz HEAH, R ¢
=4 5ol e A 99| 2EZuREE o Eo] 3| 5
itk sHANE £ AEZuREo|Eof tisto]
1%31"% A7t RE A2 o R 9y

Fef 3 HPH Q) AERuETO| S Tha
E}f FE|S 2 glof AERuREEo|EQ XU o]
gt =ho] AT Qlrk 2 =22 HA7EE A413
T2 ARE &9 25T AEREI0|E"Y 4
Q& gt PRl et tieke AAstaAt g
o},

2. XML

‘gE) AERUREOEV) RESH JUT

=9 ZH%—%—-}( HZt Choi, 1998)
o YR 39 G AFATHAH 1). JUT
252 Seliorel A o 2 R
3o itz YT Y Yre B £

Yeongwol-gun

Yeondeok-ri

Buk-myeon [213]

Mungokri [l . _
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Stromatolite Macha-ri
N
@ \
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AEENIEC0 E
Stromatolite and dry structure

(59uH =573)

Fig. 1. Locality map of Natural Monument No. 413 and information board for the Mungokri Stromatolite standing

on local road no. 31.
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uizte]-g7|e Ao WA EEs GH o2 =F
AR Thope) 271 Ao} gl o] Aol
ZAFETE Yosimura(1940)0f| &Jsleo] Hzx=2 A
T ol W2 sRHo|, ALFE 9, 1973; A3 9,
1979) 5] ofstel $47H AP Hglon sz
AR, S, oS 5% 985 T 57
o A4 TR FRET. 2270 ASEE B
Ao Aol GRS 552 AR
Hekr3ae] HakRae) FHFo] oot
o2 g glc}. ¥ Choi(1998)= “ o128 24l
T e gof AR EdtER A& A A5t
o gjalRode] A EE HlETola B A
= Al¢shs 5 FEAHY €T 2ARTES
FUF TR B2 AL AR,

F LAY 9] E45(Chung, 2007)1} 45F(Paik
et al,, 1991)o| = AEZuLESlo|EV} 71d oz
HuE o Bz Hof| v|ste] A=A 9} ZA4
7} A1, 2EZuETo|Ex YA SFof| A dhA
g 7o ohijet EYH NS RuHdc &
3] Paik et al.(1991)2 FE+ 5H 9T 1.5 km
F&o) /IAg A4 2] vk E55 S F50lA
=PFo =2 dAE 71X E(digitate) AEZnlEe}
Oo|EE Huslil o] ZAR 1 &S 2 &
Ao 4t ST B 2ol wAE 2
ZHlETO|ExE YR A FolA ThA] 27 ofE&
BE= Ae7E 53] A1 AERDESO|EL 7
2 QA o) AgHHo)] W] ER o] A8
ZolEdo|et EuEo] H4E BA9] £0 57
Ape obd o2 graic

BETY A7 E A413% AEZuLETO|E
M-S YT B £52 Y i shHH o Heo
A BEETHIE 2). 993 2AFSTTY JE
of &3z £ S22 AP EF, b, Aot A
=2 djofl QA EE5HH sHe} FHol= =20t
o= Halotat Bento|=rt S ASHE AR 2
5 A 3]¢o] LAl = H Itk (Yoo and
Lee, 1997). AEZULET}0|E sh4o] drAH Y
FI2 F55Y S5 S5o= A Aol
& Ukl B8, A9 0 AE)eh A0t
EXZZ2o|EE H|ES 3H4E5o] 71ts] Bt
(o1&, 571, 1993). HA7|d= A 4135 AERE
BREElolE 410 BEshe YT SRoIAHE 7

[¢)

flo

HA7IHEE 413 HE 23
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3. AEROIE2I0|E

2EZnlERo]E= URFA 0 2 Al (cyanobacteria)
o olel YA AR E PR YRR glorh, A8
2olEelo| =& kel Helslr|e 7] 9. of
@8 ol% % 7P 2 9L AERulEeo|=Y)
Pl 4227 % AETilEo|=S FHSHE
g A bl 71 gt dupdo s AEza)
ETo|Ex TA W (stratiform), 443 (columnar)
9 718 (hemispherical) 9] 1] A g32(fine lami-
nation) £2& 7} Ao 2 LE (Y 3), 7| &
Fzol A ShaE Felh vt chekslel 1 e
@& .0 2 Aol | = offitiHofmann, 1976; Krylov,
1976; Semikhatov and Raaben, 2000). 2AE 20}
2Po| B AFE3 ERE ule- thfste] s, B
719 4 AAol= B=F9] S (Parker et al., 1981;
Parker and Warton, 1985)%} 1-2-9] 23 (Castenholz,
1984; Ward et al., 1989) 9 A2k (Campbell, 1979;
Krumbein and Giele, 1979)o| M= FAJ= ™, L3l
AEQ F2AlES HIESt] AABE] =27
(Awramik and Riding, 1988) 2} = Winsborough
and Golubic, 1987) @ F(lichen stromatolite,
Klappa, 1979) 5= AEZOLESO|EE FA31=
o S0 Sehg ok Fo2 delA ik

o)t Pt TRol] HAKG PEE THIE
F717199] E&GZ[calcrete(Wright, 1989), spe-
leothem(Thrailkill, 1976), geyserite(Jones et al.,
1997)] 2 57|E&F-=[tufa(Pedly, 2000, travertine
(Ford and Pedly, 1996), sinter(Jones et al., 1998)]
Sol YRt @, olejg 4} 7250 94 vt
Us Eg 2EzniEelo|Ee] Y474} e
Afol7} gl7] tfEo] AEZEIERO|=S oleig §
A} P25 Bes] T} elshs AL ojgiTt
(Krumbein, 1983; Burne and Moore, 1987). ©]&
3t EXA wj&of Burne and Moore(1987)& A}

Z 52 5A5I= A28 8012 “microbialite” &
Alerst7| = sttt 3FA]9E microbialite] 2] &
gt 2E2OESO| EQ Q- fAFSHe] AEZHRE
2fo] B2 thAlsho] AgE7 gk
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Fig. 2 Natural Monument No. 413. developed on the cliff in the vicinity of Namgyo. A) panoramic view; B) close view
of'a mud crack bed exposed in the left of A (small box); C) close view of a stromatolite bed developed in the right of A

(large box).

7P 4y gl AEERRERolES Ao
"HAEY BEF(FE XA SR FEHE0] 29
E+= H(trapping, binding and/or precipitation)
=0} AT AYEZF=(organo-sedimentary struc-
ture)” o]tKfrom Awramik and Margulis in Walter,
1976, p. 1). WA &= = thF=e AEZut
ET0|E A= o] FYE ANGRITHFE, 1992
Heli<s, 1998). AT o] 23 A o= A 71 (A
2Eg2uhEgo| ES] oMol 232 w A=
2EZUESo|EQ FEof thstol= ArgshA] &

=HGolubic, 1991). Thel 34412 A7aks B4
Be ot BoE oushs v Uuom
Semikhatov et al.(1979)0] A3t FEF ol & w}
Et}. Semikhatov et al.(1979)2 A7 L1} &7
u gehe] chapyol UL ATks 2 A4,
oj2fgt 8l tiste] AHFsh= Al - Although
characteristically of microbial origin and calca-
reous composition, it may be of any origin, com-
position, shape, size or age (Semikhatov et al.,
1979, p. 993) - SO 2 A& = AEZuLETO|
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Hemi- T
spherical :
Stratiform @mnmﬁrﬁ‘mﬁ'ﬁmn@
Columnar

Fig. 3. Generalized diagrammatic illustrations of the most commonly encountered stromatolite morphotypes. Note that
all stromatolites are characterized by fine lamination (modified from Preiss, 1976).

Eo) Yool 24 £3 HojRic). 5, AEROLE
2fo| B2 "E| Y Ho) A AR 47510} (accretionary
away from a point or limited surface of initiation)
3HE (lithified) @52 (laminated)E 712 & &4
A= (sedimentary growth structure)'2 73]
golgiet. grie] TABSASo| o|5e] Yolg
2L ol ol59] A7 ofejoll A A EH= &
ERnlER0|E 3H4E 7202 7 AolH, 3H4 9
Agol @A AERuMERo|E} Te) AEwm}
Sefol2e] B4 712} oSS FATE A2A
SAZHARE BEH A ¢7] wiEolth
oflo A AERURETOIE MM S AA|Sh= 7t
8% 84 g FH 9 v g5 720l
ot 2E20REE|EL Y4l nA|gSE
Ze AERNERIES P45k G2l A}
olof ofste] TFdE W ALR A 3o
(e.g., Golubic, 1976), dHH& o =2 13 o] v g|o}
(coccoid cyanobacteria)= @525 TSR] X5}
#EEa}o| E(thrombolite, Aitken, 1967)5 34
sk Al tiF2e] 458 T2 AFSA B 2lof
(filamentous cyanobacteria) ]| 2|3} @AJsH= o
2 UA Yok AERBMEIo|EE 7 27
T FeE olrh} @529 A4l S
ofste] wpgolt F4W S| AERMEo|E
2 4Ael7) ek, YuHA”) AE2niE el o
25 3710 9) A= ThE 4% o7k Fo] Bakao

2 A8t FHY S A "rk(Petrov,
1996; Seong-Joo et al., 2000).

4. A7|EE H4138 AY 232
AEZOHE2I0|E

'Y 25 LERURETOIE"E IHolA 7t
& g2 4P 2ERNRETO|E SRR 73
T FdT 5 E5 AR £ 318 s 9
A7 Agd o] dejof sl ok 2E=upEz}o]
Eg FY AS Ee AT ASIA AEF=TT
A DA M= BT - s A==
T7FAA o] A€ 2000 3€ 16Y] HA7dE
A4135(FE 252 AEF=E H 2ERRES0)
E)2 A= A Hl glon, AERNERO|E
of Z19jok FHE Aol thet =o] ALHA 3
o 53], SERURETOIE SHAS ofeloflA ad
o e 7P T8 Y 84 o F FEjot |
Al FS] F27F HEEA] gh= Aol o2’ =Y
Aol

S
<
rx
M
Q
=

2 I HEY

Uy "B LERUETOIE'E £°] 135 m,
Z 16 m JE9] kol FFET A & By
<= 23T 32719 FE0l =55 Eoldle BH
olthIH 4A). ¥H ol F2= FHA B
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Fig. 4. Structural characteristics of the so-called Mungokri Stromatolite. (A) surface structure characterized by later-
ally linked hemispheroidal domes; (B) cross sectional view of the stromatolite domes showing non-laminated, mas-
sive structure; (C) petrological thin section perpendicular to a bedding plane characterized by homogeneous micrite
materials without any vestige of laminated structure. Scale bar in (C) represents 1 mm.

B A9 WY A=2oiEelolEs) A%l U
4% LLH AE=ZnlEg}o]E(laterally-linked hemi-
spheroid, Logan et al., 1964) ¢} A8k, 320
~ERnHE 0| E0] BETHE Ao]} .
Qubael AEROIEo|E] 9 FAN
PAEE E 725U TN BT A
wo) meo] PR AT 727 BT
SN2 B4 olgiet & 7o BT JwA} 3
A= Bgg Hold|, BXe) A=znigelolE

O] A% & 29| AR ERt of2} o3t 2
&= PR R =t 1| 4B). 93] B3 Eo] sxot
Q= 1RE(mound) 9] FETHS o1z Q)o}. vk
=52 YA Pl glol A= Ef2lsHA |92
o glon, T4 FH e 559 271(F
7 2F 20~80 cm) ES EF 2|5} URkA oz B
o] AEZolEelo|=e} ol Wiy B5o| Ael
of AERTMERO|E $& 0|2k A9 BUT 4
Al9] El¥H(water/sediment interface) oA A
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Zs17] Wlzoll &2 A7) HleiA AL o5 FEl=
Z5R k= o W] ofsto] 2R E7] dled 5=
S AH3 WS 7HA A "rh(Hoffman, 1976;
Walter et al., 1992).

T3 YRR AE =SSO EA= A9
E W2 (wavy, mammilate or concentric struc-
ture)7} ==Y £52 L2ERUNETO|EY #
Holl= o w3t 2= WEE R o FHL uj1n
22 dH= BEE QIthad 5A). gutroe=s
Aol F2 oA BAEE B 2ERTE
HO|E ae; 279 e} HYPsHA w50 vl
e, FH T o]2fgt F27F Y H FETET
M FZ(wavy ridges)7} e, ojeld 7.2
£ SEuet A HEE AERuETolE
=M= A BEEH2E 5B). ¥HH B 27
o] S A k= Az T4 oA RS
= ~EzolEo|Ee) BRdL TRTEY 72
JAle] &EE53 L& (mammilate structure)”}
FAAE=T(2™ 50), o= ¢HFAQ A = &
HollA= YR 02 o} A2 & (micro-dome) 9]
FEHE WY Fol 45t dHizo|th(Southgate,
1989; Clough and Goldhammer, 2000). & 74-¢- &
T 33l 9t R AMEE & I
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w3e) sEnbEeel=d £t Fol A2 X
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nA g 2entEatolze] 8 74 &
Aot Park, 1976; Semikhatov ef al., 1979; Seong-
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Qo] thel & W nAEe F2E Rl
rERuEo|Ee) vMESe] FrE Amn}
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sediment-rich layer) ¥ F& A& 2] 2}-o](micrite
vs. calcite)of] 93l F4] 9] TaoL BEAA oA QI
A" tH(Seong-Joo et al., 2000).

ofelollx] Bake BRe] A= zulEeio|EdA
£ AERubEeo|EY] 714 Fat 549 n)Ad
Fe) 728 HIReA olug R FEE AT
gon, gHe kx| 43]ZAo|(calcareous mud
or marl) ¥} -2 FAFO] L2 E HRITH Y 4B). &
gt AERURETO|EVH AME R S FE
T ol XA 2EZRRESO|EY fAF G5
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Fig. 5. Comparison of a surface structure between Mungokri Stromatolite and most domal stromatolites. Surfaces of normal
stromatolites are characterized by wavy ridges (B) and micro-domes (C), while the surface of Mungokri Stromatolite
(A) is smooth. B, C and D are pictures from Gyeongsang Basin stromatolites.

52 2ERnRESto|E9f o] nA|gS2l7t
VHER gods 3oz AdE 52 Fejot &
ARt 2x2E AEETo|E(thrombolite), AE
(desiccation crack), HFo] 2§ (bioherm), $FE3Z
HW(pseudomorph fan), &Zu}e-E(algal mound)
= HEORE-E(mud mound) 5] Tt

5.1 MEE2}0| E(Thrombolite)
LEZulEgto| EQL FUg A7) o F 3
HE w1 QAR v ES 7 SEERA] g2
ZZ »E5go|Eg RETHAitken, 1967). 2E
ZulETto|EY AL nA|gSY 2e 2EER}
ETO|ES A5t HHotol] o AAH
&, g5 e 2= AEEuLETo|ES A4A

© 2 JAA)7|= 7w E(algal or microbial mat)

off VA e lobe} 7 el eol} L E A
7SR 7ol B Bl ©lg AR ule
glole] MalRE AHe] Hwr} AL A
gt 2ot BE(prostrate vs. vertical) 7} th2 7
S PJHhSeong-Joo and Golubic, 1999;
Seong-Joo et al., 2000). ¥Hd 5 ghg|golato] A
ERuEIo|ES YT AS B9 FRE $A
Agk ulA S E B BT A 77 U
glote] Z& Q1 “Hhy L& (clotted structure)'7} &
T2 FAd"th(Kennard and James, 1986;
Riding, 1991). Zt& o]=%t Wb +=2& A=A
(endopsammic fauna)®] At Zgo 2 |G
ze) 7271 BRI FHY A0 e
of, mERIo|ES AEENMER | ES) WPoR
BE sREX QItiHofmann, 1973; Walter and
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Fig. 6. Mungokri Stromatolite and mud cracks of the Natural Monument No. 413. Both stromatolite domes (A) and mud
cracks (B) are similar in having polygonal cracks, but differ from each other in infilling sediments. (C) and (D) are close

views of (A) and (B), respectively. Scale bar in (D) is 5 cm.

Heys, 1985).
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5.3 H}O| 2 (bioherm)

Ho] @3- wjZh-3 7H A A4 I2HE(o, 4t
3, AERUEZRO|E, A32{ 5)E°] -
A Ech g Aol wet XY REo] &2 3
el 25 2EE 0 2 vehe gA o]t Cumings,
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SN fEo = st Wil Fafrek
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Sumner and Grotzinger, 2000; Winefield, 2000).
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Ho} 22| AEZulEeloES} fA1 FeE
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vlEne s R Selusle] 2887 dof
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oherm(Riding, 1979)].
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