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ABSTRACT: The lacustrine deposits in the middle part of the Hasandong Formation at Yangpori coast, Hadong
County, Gyeongsangnam-do, Korea, have been studied in the aspects of paleoenvironments and stratigraphic
implications. The examined deposits are gray to dark gray and lacking in red beds. They consist of massive medium-
to fine-grained sandstone, planar-laminated fine-grained sandstone, planar- to cross-laminated fine-grained
sandstone, interlaminated to interbedded siltstone and mudstone, and shaly mudstone. They are even-bedded, and
wave ripples, stromatolites, gastropod shell-bearing deposits, and invertebrate burrows formed in lake shore to
shallow lake are present in these deposits, indicating that they are lacustrine deposits. Tectonically induced cracks
were formed in the sublacustrine shaly mudstone beds. The lithostratigraphic unit, ‘Yangpori Member’ is newly
suggested for the gastropod shell deposit-bearing lacustrine beds in the middle part of the Hasandong Formation
in Hadong region including study area. The Type area of the Yangpori Member is the costal area of Yangpori,
Jingyo-myeon, Hadong County, Gyeongsangnam-do, Korea. The Holostratotype is the sections of the lacustrine
deposits of the study area (Component stratotype). The Yangpori Member is the lithostratigraphic unit in which
stromatolites firstly appeared in the Gyeongsang Supergroup. It has stratigraphic significance in that arid climatic
conditions began to form alkaline lake in the Gyeongsang Basin during the Hasandong time (Aptian-Albian).
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Fig. 1. Location (a), geological map (Chang et al., 1989) (b), overview (c), and stratigraphic sections (d) of study area.
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Fig. 2. Occurrences of the sandstone lithofacies in study area. a. Massive medium- to fine-grained sandstone bed
(arrow) with gastropod shell deposit. b. Random orientation of the gastropod shells (planar view). c. Planar-laminated
fine-grained sandstone bed with gastropod shell deposit (arrow). d. Bioturbation below the gastropod shell deposit
in the planar-laminated fine-graind sandstone bed. e. Planar- to cross-laminated fine-grained sandstone beds. f.
Sublinear to subsinuous wave ripples on the planar- to cross-laminated fine-grained sandstone beds. Bifurcation
of'the ripples occurs in places. g. Scoyenia ichnofacies formed on the planar- to cross-laminated fine-grained sand-
stone bed. h. Soft sediment deformation structures observed in the planar- to cross-laminated fine-grained sandstone bed.



Fig. 3. Occurrences of the shaly mudst

one lithofacies in study area. a. Outcrop view showing the repeated occurrence
of shaly mudstone beds. b. Intercalation of ripple-bedded fine-grained sandstone bed (above scale). c. Scattered

gastropod shells seen on the shaly mudstone bed. d. Colonial occurrence of invertebrate burrows in the shaly mud-
stone beds. e-h. Diverse shapes of the burrows. J-shaped burrow (e), spiral burrow (f), S-shaped burrow (g), and
Ophiomorpha type burrow (g).
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Fig. 4. Occurrences ofthe stromatohtes in study area. a. Orlented d1str1but10n ofthe stromatohtes in patches along
the coast (NE-SW). b. Subcircular to elliptical growth of the stromatolite heads (planar view). c. Elongated stromato-
lite (arrow) formed on a carbonized tree fragment. d. Subparallel distribution of the elongated stromatolites (arrows).
e,f. Weathered surfaces of the stromatolite heads showing polygonal ridges (e) and swallow-nest appearance (f)

g. Stromatolite lamination with calcispheres like as in the Chlorellopsis coloniata head. Thin section photomicrograph
h. Stromatolite fragments scattered around the stromaolites.
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Fig. 5. Occurrences of the tectonically induced cracks formed in the shaly mudstone beds in study area. a. Planar,
sectional, and oblique views of the cracks. b. Planar view of the cracks showing diverse shapes and sizes of the
polygons. c. Orthogonal crack development in planar view. d,e. Penetration of the cracks (arrows) through
fine-grained sandstone interbeds. Ptygmatic deformation of the cracks is partially observed. f. Y-shaped crack devel-
opment (dotted ellipse) associated with soft sediment deformation (arrow). g. Brecciation and recementation ob-

served in the cracks. Thin section photomicrograph. h. Dyke (arrow) in the deposits below the crack-bearing deposits.
Y-shaped crack in (g) is indicated by an arrow.
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7do] f+AIE 7heEloll Brotiopsis 5771 2429
MAHSS W) 2tk Brotiopsis 3 SABAS
7} @AY Brotin 2 A F IS o2 T
ToHA o= e Rl AE EAS AU itk
(Davis, 1982). mreta] At 2| wfjzksha o] 14 o]
Brotiopsis &Y &0 20t A H 712 d|o o=
4 m o)A} Baxsto] YERE-2 Brotiopsis 42 vf
EFFQl A A EA 7]Q1g AR AL o9t
-2 Brotiopsis 2] HiEFA Q] 344 A= 515 &
2|} SHAHEZ(Paik ef al., 2011)2} A% A& |
9] X5 (Paik et al., 2019) )| W3t B57 o zts)
A ZNM = FARBHA EaE it

Kidwell (1991)2 #2}3}43-9] A= E4d0] A3
E3H4, E|ATH W £42H8 59 a9l o3 &
A= 222 AASHAT A A G 75459
A%, A W ARl = cm FAY g2 o2
el fjz-5o] 31 Wy glol 8 2 4
Ao sAE i, qAZ AP A5
o|Fo| A Qltt. o]} A 7B F-9 7] A of
Al o] digho] UehtR| gh=t} tEtA TR
49 MR AER, Eu S5oA] AT £
Z 5ol o3t =™ aglo] o] HAIAF B
do] £ URIoE HY|= ofYr} YHtEoR F
of o3 FAJH WSS 7| A HAHe] wdyt
A om FA19 92k A, sz ek i, A
ol&g] 5o EAJo] ddsiti(Kidwell, 1991; Anderson
and Mcbride, 1996; Williams, 2011).
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Z+3- sF9ofl AR EIL R o] Y2 ol E R
gkt 22y sfjzbEo] Wste] S E AHE
Uehd-2 94 F& AT 2471 7459 4
o TFAPYLE AAzIL = o|HEFHEo] Ao|=
22 o2& TA oA e = LAYS T2
FE A EAFo] FAE DL, o]of WE Aba T
I FEFEY STl o AHER| Brotiopsis £
F=0] Hietd o2 dyste] A4S Ao 34
Hrt o] =izt 340 FA| A7)0 A BE F
© 2 QI3 BEFEo| HAL, Bk Fof o)
EH 02 AFE o] g FAY HzH3o] GA 4
H Ao A Hr}. o]t T2 Aol YA 717t v
EEo] A A 99 BEEZF w34 Fo] FH4E A
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S| EVL sk SetollA 54 39 4S5
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B¢ 3 o] v S5 7 (under-filled
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Fig. 6. Distribution map of the Hasandong Formation in southern part of the Gyeongsang Basin (Kim ez al., 1998;
Choi et al., 2002). The sections at Hanchi maeul and study area (middle part of the Hasandong Fm) are lacustrine
deposits without red beds, and they are lithostratigraphically correlated. The sections at Daesongri (lower part of
the Hasandong Fm) and Yusuri (upper part) are fluvial deposits with red beds.
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