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In Sung Paik and Hyun Joo Kim, 2014, Roll-up clasts in the Cretaceous Haman Formation, Korea: Occurrences,
origin and paleoenvironmental implications. Journal of the Geological Society of Korea. v. 50, no. 2, p. 269-276

ABSTRACT: Roll-up structures are firstly documented from the Cretaceous Haman Formation in the vicinity of
Jinju, Korea. The roll-up structure-bearing deposits consist of interbedded to interlaminated medium- to
fine-grained sandstone and mudstone. The roll-up structures are preserved as intraformational clasts in medium-
to fine-grained sandstone on mudstone film. The roll-up clasts are conical and their long-axes are aligned subparallel
to each other. They are about 1 cm in height, up to more than 6 cm in width, and a few cm in length. The sectional
shapes vary from double-rolls to single roll in margin. These roll-up clasts are interpreted to have been formed
by the following sequence of events: formation of microbial mats around ponds on dry floodplain after wetting
period, formation of roll-up structures by desiccation of microbial mats during subsequent drying period, erosion
of roll-up structures and transportation as roll-up clasts by flooding, and deposition of roll-up clasts in sands. The
preservation of microbially induced sedimentary structures (MISS) in the Haman Formation indicates that diverse
types of continental MISS can be found from the Haman Formation, providing more data to understand paleoecology
and paleoenvironments of the Cretaceous dry floodplains.

Key words: Jinju, Haman Formation, Roll-up structure, Microbially induced sedimentary structure
(In Sung Paik and Hyun Joo Kim, Department of Earth and Environmental Sciences, Pukyong National University,
Busan 608-737, Republic of Korea)

1. Mo (microbially induced sedimentary structures)<]
WY ERT A7 ofu)s} Azo] A H
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AJ 2] MISS7F B = o] ghth(Gerdes, 2007; Noffke,
2010; Callow et al., 2011; Noffke et al., 2013). MISS
£ 359 341} 53 9 AP o] Aloki=utE|
gJo} 59 mAEo] YIS VA FAE EHAF=EE
FA51= A0 Z(Noffke ef al., 1995; Gerdes et al.,
2000), 2EZulEeto| E7} tf {2 et EZ ¢l
oE A= gy HEFEH A= &35 e
= 54L& 7t geba MISSE AEZutEe}o]
EE AlQstal= 3o Akgo] 3] S A E o
Agole] uA e 9 13AHS ofsfsh= Hof wi--
183 E|F7|50 2 o851 Qlti(Hagadorn and
Bottjer, 1997; Bouougri and Porada, 2002; Parizot
et al., 2005; Schieber et al., 2007; Eriksson et al.,
2012; Noffke et al., 2013).

A 27HA] B MISS+= FE--%(wrinkle mark),
&t F-=(cauliflower structure), TATER
(reticulate structure), YRFEZ(discoidal structure),
E A= (roll-up structure)(Hagadorn and Bottjer,
1997; Parizot et al., 2005; Callow et al., 2011; Eriksson
et al., 2012; Marriott et al., 2013) 5 thFst 72+
EAS 7=, ol5Y tiFE2 2 A E o}t
o] 19| | Fof| A HIE ]}

o] A9 fido] | EU(roll-up) 2= ALY
O] E|H L2 2 A, uF5-9] o] A E|HZo] 50| 9
o YAY A 95 Zfes Y 25 Uittt
(Demicco, 1985; Beraldi-Campesi and Garcia-Pichel,

2011). EF+2+= @4 20 oA &3] Yt
U (Black, 1933; Hardie and Garrett, 1977), et
Lot 213 5] S4BHoIHE Vet (Picard
and High, 1973; Allen, 1982). A|&AA|t] 2]52] 7
$ %1 72| tjRpo] AR eloPrriEolN BT
%l 2 H(Simonson and Carney, 1999; Eriksson
et al., 2000; Noffke et al., 2006), E3| A3}|7]A2]
EAEE A e 2 HE B T E QT (Simonson, 1988;
Simonson et al., 1993). Beraldi-Campesi and Garcia-
Pichel (2011)2 o] 9] wdo] Aloli-gte|2|o}
7+ oS B o, o|= R X FA |t BEH
£ F27} Alokegtg| 2] oF (cyanobacteria-film)
o] 719192 AA Ak
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Fig. 1. Location (a) and geological map (b) (Choi and You, 1969; Kim and Yoon, 1969) of study area.
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1). ¢S FH|Rtol A Altempu o] AHAgE

7}AH(Kang and Paik, 2013), &2 9] o]3} A}
o] v wort £ AFe2Um ef al,
1983), AFA|H HA| FARE Fdo] dATES B2
QUK 2).

EYTEE TR Ao 4EH HAST S =5
S| FA7F400 moj o]2H, SA FH WA A
A, o) S Zi= ABAN, Al-FARYE W
A AEAET o]¢he] 3PS, ATEES T2 Al
AR, AEANS T ol FAL QS AlFEA
A} ol gFe AT, ol R MY Toe= 74
Hof JtHZH 2). ol & HASTEY 22 tAH

o Femo] SAIG 7heEl] 4 YA 84
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Fig. 2. Stratigraphic sections of study area. Planar- to
cross-lamination and ripple lamination are common in
the sandstone beds.
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Fig. 3. Sectional features of the roll-up clasts observed in this study. Scale bars are 2 cm in length. a.
Subparallell-aligned roll-up clasts in planar- to cross-laminated medium- to fine-grained sandstone on mudstone
film. b. Close-up view of a roll-up clast in a. c. Invertebrate burrow (arrow) transecting a roll-up clast. d. Roll-up clast
in transverse section and longitudinal section. e, f. Single roll in both sides (right in ¢ and f) and only in one side.
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formed on desiccated mud. b. Changes of curled to rolled mud after

wetting. Roll-up structures were entirely destructed by shower and re-rolled by drowning.
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VFe oS0l ferell 3l ke HAHAEE
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o o3l EAEE= A A8 (Collinson, 1996;
North and Davidson, 2012), o|¢&-2] 29 A<F
o] &3] I Eo] U2 2719 U717 REEEH S
= AR} HH ES Woll A489] o] wie-
AlgFA ol (Um et al., 1983) FetFollA] 4HEE=
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3 AAAIH ] 5498 E -] Aottt g|ot
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thHBartley, 1996; Turner et al., 2000; Cady et al.,
2000). AAEelokrrle) 43023 §714 5
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(Eriksson et al., 2000; Sarkar et al., 2006), @AJo]21<]
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£ =&7) 1= o] gltiHagadorn and Mcdowell,
2012).
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