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Hui-Chan Gu, Jeong-Hwan Gim and In Gul Hwang, 2018, Variation in depositional environments controlled
by tectonics and volcanic activities in the lower part of the Seongdongri Formation, Janggi Basin. Journal
of the Geological Society of Korea. v. 54, no. 1, p. 21-46

ABSTRACT: The Seongdongri Formation in the Janggi Basin is composed of dacitic volcaniclastic and clastic
sediments, deposited in fluvial and lacustrine environments. In the cores, individual beds of volcaniclastic
sediments and the patterns of depositional systems were used for correlation. Prograding and retrograding patterns
of depositional systems were also used for correlation. Based on these features, the lower part of the Seongdongri
Formation can be divided into six depositional units. The Unit S-1 is composed of dacitic tuff, conglomerate beds
showing a fining-upward trend, and massive and laminated mudstones with thin, graded sandstones, in ascending
order. The vertical succession suggests a volcanic eruption and high rates of volcaniclastic sediment supply,
resulting in the deposition of fluvial sediments. The basin was, then, subsided rapidly, depositing thick mudstones
in lacustrine environments. In the western part of the basin (JG-1, -4 wells), the Unit S-2 is composed of thick (~ 80
m) conglomerates and gravelly sandstones, interpreted as gravelly braided stream deposits. In the eastern part (JG-3,
-5, -6 wells), however, relatively thin (< 30 m) mudstones were deposited in lake or lake margin environments.
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Rapid subsidence along the western boundary fault resulted in the westward tilting of the basin. However, deposition
of braided stream and swamp sediments suggests high rate of sediment supply. In Unit S-3, JG-1, -4, -6 wells are
represented by 50 m thick resedimented volcaniclastic rocks showing fining-upward trends, deposited in braided
stream environments. The JG-3, -5 wells, however, comprise thick (< 75 m) mudstone, muddy sandstone and fine
sandstone with a coarsening-upward trend, representing a prograding depositional system to the lake environment.
The abrupt changes can be interpreted as activation of a normal fault between JG-3 and -6 wells. The Unit S-4
is composed of thick dacitic tuffs and clastic sediments. Massive feature, abundant ash matrix, and carbonized
wood fragments in the dacitic tuffs are indicative of deposition by pyroclastic density currents. The Unit S-5 is
composed of 70 m thick dacitic volcaniclastic rocks. Fractured crystals in lapilli tuffs, ash-depleted matrix in the
lower part of the tuff, carbonized wood fragments and accretionary lapilli suggest deposition by pyroclastic density
currents entering into subaqueous environments that were generated from subaerial eruption. The Unit S-6 is domi-
nated by thick laminated mudstones, suggesting sediment depleted lacustrine environments after the volcanic
eruptions. Variations in sedimentary facies and thickness in each depositional unit suggest that sedimentary archi-
tecture and depositional environments were controlled by tectonic subsidence and related volcanic activities, result-
ing in rapid variation of sediment supply rate.

Key words: Janggi Basin, Seongdongri Formation, sedimentary facies, volcanic eruption, tectonic subsidence
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In Gul Hwang, Petroleum and Marine Research Division, Korea Institute of Geoscience and Mineral Resources,
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Fig. 1. Detailed geological map of the Janggi Basin with the locations of well sites (modified from Kim et al., 2015).

Note line a-a’ showing the location of outcrops in the Yeongamri Block.
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Fig. 2. Simplified columnar section of Janggi Basin cores (Gu and Hwang, 2017). The basin fill deposits can be
divided into the Janggi Conglomerate, the Seongdongri Formation and the Noeseongsan Basaltic Rocks in ascending
order. For the locations of wells, see Fig. 1.
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Fig. 3. Schematic columnar sections of the lower part of the Seongdongri Formation. Based on volcanic eruption
events and laterally continuous lacustrine deposits, the lower part of the Seongdongri Formation can be divided

into 6 depositional units.
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Fig. 4. Columnar sections of depositional unit S-1. Thick massive or laminated mudstones overlie the dacitic lapilli
tuff. Dashed lines are ash rich layers, which are key beds for correlation. For the location of wells, see Fig. 1.
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Fig. 5. Core photographs of dacitic lapilli tuffs. (a) The
first lapilli tuff bed in the lower part of the Seongdongri
Formation, forming the boundary between the Janggi
Conglomerate and the Seongdongri Formation. (b) The
second lapilli tuff, forming the boundary between Units
S-2 and S-3.
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Fig. 6. Schematic depositional model of Unit S-1. Thick mudstones in all of the cores suggest a relatively rapid
subsidence of the basin, forming a wide lacustrine environment after the first volcanic eruption. For the location

of wells, see Fig. 1.
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Fig. 8. Schematic depositional model of Unit S-2. In the western part of the basin (JG-1, -4), thick fluvial sediments
were deposited probably related to the activation of a normal fault in western margin of the basin. Abrupt change
in the thickness and sedimentary facies suggest activation of a normal fault between JG-4 and JG-6 wells. For the

locations of wells, see Fig. 1.
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Fig. 9. Columnar sections of depositional unit S-3. Resedimented tuffaceous sediments overlie the dacitic lapilli
tuff. Between JG-3 and JG-6 wells, abrupt change in thickness and sedimentary facies suggests activation of a normal
fault. Dashed lines are ash-rich layers which were used as keybeds for correlation. For the locations of wells, see
Fig. 1.
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Fig. 10. Schematic depositional model of Unit S-3. Gradual decrease in accommodation space and high rate of sedi-
ment supply related to the volcanic eruption resulted in progradation of resedimented tuffaceous sediments into

a lake environment. For the locations of wells, see Fig. 1.
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Fig. 11. Columnar sections of depositional Units S-4 and S-5 (after Gim ez al., 2016). The Unit S-4 is represented
by thick dacitic lapilli tuff complex and epiclastic sediments (except JG-1), deposited in subaerial environments.
The Unit S-5 is composed of thick, ash-depleted dacitic laipilli tuff, deposited in subaqueous environments. For

the locations of wells, see Fig. 1.
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Fig. 12. Core photographs of dacitic lapilli tuffs in Units
S-4 (a) and S-5 (b). (a) The lapilli tuff in Unit S-4 is char-
acterized by abundant vitric fine ash in matrix. (b) The
lapilli tuff in Unit S-5 is dominated by lithic fragment,
depleted in ash matrix.
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Fig. 13. Schematic depositional model of Unit S-4. Dacitic volcaniclastic sediments were deposited in subaerial
environments, and then, reworked by fluvial processes. For the locations of wells, see Fig. 1.
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Fig. 14. Schematic depositional model of Unit S-5. Pyroclastic density currents were deposited in lacustrine environ-
ments, indicating rapid subsidence of the basin related to volcanic eruptions. For the locations of wells, see Fig. 1.
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Fig. 15. Core photographs of thick laminated mud-
stones in Unit S-6. The mudstones are characterized by
alterations of thin siltstone and mudstone layers de-
posited in lacustrine environments.
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Fig. 16. Schematic depositional model of Unit S-6. After active volcanic eruptions, whole area of the Janggi Basin
including Ocheon, Yeongamri, Noeseongsan, Guryongpo blocks and Yangpo Subbasin became a single basin, de-
positing thick lacustrine mudstone in the study area. For the locations of wells, see Fig. 1.
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Fig. 17. (a) Panoramic view of outcrops showing Unit J-4 to Unit S-6 in the Yeongamri Block. For the location
of photographs, see Fig. 1. (b) Photograph of the boundary between epiclastic conglomerate of Unit J-4 and dacitic
lapilli tuff of Unit S-1. (c) Outcrop photograph of Unit S-3 in Yeongamri Block. Note a gradually increase in grain
size from laminated mudstone to gravelly sandstone. The coarsening-upward trend can be correlated with the lower
part of Unit S-3. (d) Dacitic lapiili tuff is eroded and overlain by epiclastic conglomerate, similar to Unit S-4 in
the core. (¢) Epiclastic conglomerates are overlain by dacitic lapilli tuff. This boundary can be correlated with the
boundary between Unit S-4 and Unit S-5. (f) Outcrop photograph of Unit S-6 in the Yeongamri Block. Note a gradual
increase in grain size from laminated mudstone to fine sandstone. The coarsening-upward trend suggests a gradual
filling of the basin. The lacustrine deposit can be correlated with Unit S-6 in Janggi cores.
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2 P e g A7) 4] Yol 251t 3
AHeHE 0] Aol thaf| i akstar} gk

521 E&-th] -1

B He9] 519) SOl AL HAl =T e
sjgtol g7|ejote] Byl |48 Pou HH=g
. Gu and Hwang (2017)2] A0 w2 gt
9] J-49 FRAE= A7 1,4 TFA A E= T
TR E @A) yehal, 471 3, 5, 655 A9
NHE B4R Ex 54 Haao] RET. of
%, E=es] s19] HAo| = Sate] Saioto] &
o] 11 2 b0l 5Py BlMBo] BEFR Ao o],
dApol=d SR E LR At HHE TRl 5
R ECE AN PRI PNEVE R
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o2 W3l zlo 2 A Erh(Zanchetta et al., 2004).
o] S EZE O] =Tt Ha} A5k T4 10 cm
o]5}te] ghe S EjA S A =& Hol= o
o] FA B4 A2 AL SESHHA 54
30| PAEUS-S A A3t Currie, 1997). o] 3}
AR Bl A S-2 BRI} 8 sHikgso] dold
A& A gt} B3 E| AT S-19] Ao 3Hd E
£ IR Ao EXdhe F0R Hol, o]
ol X9 AFE| FaF EoE AR o=
o} O AR oA ok s E|HET SHEEE
o] AT = TAEFFo] HAdt=t|, ol= T
T A BEA7F oA e Ao 2 st o
ZhA] E|A TGS S-19] EFA 7] o= wE Lx] B
A F7Fo] & A Ao, ol Sk 44t
HAoR A

5.2.2 E|F4$] S-2

A S S-20M = sHd Sl B 24
MEF7) 1, 453)9 BT FA 2 B S
T FHE 2o B A" 571 3,5, 628 R
ot 2} 70 m 71 A ebdT o= 24 A%
O] FAGS M AT F0] Lol e, ko]
sigshes 71 1, 455 A Fo] §43] JAote] H
Hoeggzio] WA BHE AL A Aakek, B2
827+ 940) e Bee) dalel tg 71E 3
ol oJ5te, Bl24-g-33bo0] Z7}5hel Halgel
57} 7haska ERAl] SEL et YAt 55
HE E= 54 so] FAHrHCurrie, 1997; Farrell,
2001). 28U A7) 1, 4532 E¥TES] S-271 EF
Sl Al7]ole 2419 Ao g BHa-8g3to] wh
2 FAEHGAT, F2 3Md EF=zo] ol e
ATk ol TEegol A% FA4% FAE =+
Stal T H 2 g0l 335 AL FEH T
RoHA] 2 A sHgEgel frAld Ao s
oo Wkl 7] 4553 AlF-57F #2171 300 mof| =
et A7) 6L SIFAE EE B4 SRR
B o] 2Est, 1 FA= 30 mof| E33ith. ®
T A7) 3, 52 FolMe 24 HAEC] 42 30 m,
10 m FAR gfA F23f k. B7] 4533 62%
Apolofl Ueh= FA% HA4 Wt 3 74 Hst
=471 4537 653 Aol oM & HSo] P
A= 7Fs/dE AR 5, Akl A% 71 3, 5,
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633 o] S whol B &4=-g-g7to] WA 3§
AE AL R Kol si¥t o s E = 7] 42
& A9 A2 E P Agf ez §7I5t0E
7S A Agtck(MacKenzie 1978; Jackson et al.,
1982; Jackson and MacKenzie, 1983; Leeder and
Gawthorpe, 1987)(1 9 8). &, MacKenzie (1978)
Sof f2r, BAS) BeE AHEe Ful 3
o2 s 47| EA|E ofe} o] B4 A& 4
AZ A 4333 6TF Abo]ofl A= o]
2/d3tE]o] 24 oll &= o] (subbasin)E°]
FAE A o2 FHE £R] ASoMe EAZLF
A3] Aol = B8t A9 AS 52 FAS
of| £Esh= F steof oJsf kel 24 d EZE0]
AL, o] FHEL =i P9 obA] P
sl ZA A5 B71 1, 453 A Fo9t

2 A9t vh, B3] 559 ok A=
655 Abe]9] §7]% Fiof o3 F
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H24-8-57k0] FAo] A&H o), 458 63
T Aole] FRFL BEo] ZolSWA 523 A4S
of ohEA|So] F7]6 Bofst stte] A7 H 2
oz Balth. %, HA99 529 F4 F)ele &
A §2 okBA|2} A% okEA] Afole] g7l
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5.2.3 ¥|A}k9] S-3

E|2e9) 530 HAlolEd Sty SEgke B
%) §29) 7] 1, 4, 63FNAE oF 7 m2 £
WgsiARk AZe] A7) 3, 55 AL oF 1 m2
oFr}. £UT SlfRolA HAH sl A £
7ek el QI Rol7} HAE Ao wof Hat
oko] Afo)= Az)e] Zjoo] olgt Ao 2AHA)
o, 4] 3523 6532 A7} oF 1 kmo] B3t
Aoz wol, Balpete] 4t Az oo sajeel
o} 5-S ATHHE ThE R 9lo] ZARE Ao Hal

I 2L Y 75 mz, oF 25 me] T xjol7t 1t
SR Mo nol 7] 3530 655 Abolo] 4
% g%5o] oju Aoz FH). o] BELEL
2 QI3 Aol 1318 471 3, 553 AL AR
wSkAI, X2k o) o8l 47 3587} 633 Aol
7bg715t] SfFTHEEC R o) Fsh= Ao o=
= AAEE Ao 2 HeltKJackson and MacKenzie,
1983). o] %, A-5H SAHAHA2 A7 1, 4, 6330
A= s EREAA EAE AL, A7) 3, 55
o= 54 EolA EH = U A7) 3, 533l
A 34 876l tha) A5 sk Re] 37
wlo] HA17Zo0] ojut o] x| EHEe] S3: 4t
W2} AL wolk Ao TR,

5.24 EZ 9] S-4¢} S-5

2] Sde SAolA EHE S EEY
ARl M dAd EjF o] 23t A HAE
715kt 719 9] EHER A E o]l o) At
Y 33T HAAAFAE ol FFA s S
Ho|= 7o Hol 9]8] a4 s E| % E(epiclastic
channel deposit) 2 4= th. 314 EZE2] &9
ol tigt 71& Aol oshd, EA 857 ¥
do] F7FslH shH o) SHfolso] Aoz 1L, 5159
o] X A8ke Aol FolEo] A EHE
A 4 G Al HEAY o]F o] At e
st Uehdth vh, Bl 383710 Aol A oH
51 9] Solzo] A dojut JA E|HA|7F =2}
g SHE ] FAA ZolaL, Altolut o] EA A=
B257] F5tHCurrie, 1997; Holland, 2016). E|Z]
©91 54 A17]0] E|28 Aok} ojgto] fd) 1
SR AL BA7} A gl wet Haeggg
ol A&7 0 2 ZISFRSS AT 1Lt B
g A o o] BFE A4 SHoNA F
e Zer Hol, FAAE FEAZL =9 54
3 2732 AYsHA] oot A o2 Helth v,
o) 540} BT A Kol HrHY S5
Saold B4 Sl £Eo gutElo] B
H Aoz suuc). veby Lo S50 g

dAtol = SHHEE O] WAYShY] Aol &4 BEL
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34 S o= upE vhEY di = 3350l ©HA
Zhol gt A o2 A9t &, ElXwe] 5-59] 3}
Atghgo] dojur| Aofl &A)7F S e A £ 9
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v} A|zte] ko] Zhasio] nh1al} BEEIAE 715
Jo] E=THWhite et al., 1987; White and McKenzie,
1989).

5.2.5 EFI¢ S-6

EA 9] S-60= G2 ol¢ol 2 30 m=
- FAA S A FAE] A9 kol A= &
== A2 o] Al71ofl B71A1 Y] HiFE A Fel &
3 B0l 2AE U= AT Al ARt
o g Fi HAE d= ey s e s ¢
3 ThE 249 i HA 20l EE HESAE,
i) S0l nEstHA FAE AL sj4Hrt. of
AV ol BT 5-59 Sk el
3 BAE Holn FAH =2 FAnh HATS] S5
A719] it shEREo] I3lEole Sk dE
Agoll gt = Algbo] EE3HA] L sk
A} 53T FAE Holv 2] Artel] 24 34
2ol HAE AL, FAT EA AR gL o
7 FAE S Bk oy, SN FFEE o
e AsE S8 HEE A HHE T
o #A 7R FFEA ZHa= AR E3L
A7 8AE Fol & kmel EdtolE SAE 220l
U sk A HAEol dEe R 3EEA A
O Ho}, Q19 23R, FFEA T, FE 2EA
A Q= sl Qi 2 S7 BAEUE 7
d= AR

5.3 O|AtElEA XSHE

71 &R A o itatetar A FAES %t AR
22 A7) G <ol EEFFH(Kim et al., 2015; Gu and
Hwang, 2017). /3523 sH-9] E4Te] 5-29] 4
o A E AT S-49] AR BEsh= U= AF
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Hof| sMhtEdo] thFo =z Z3Ho Jlo] I %
FE0] Ak 7HsAo] At EA T S-19 &
Z8H= 40 m FA 9 o] E| AT S48} S50
H£3Z5H= 100 m o] FAE 7HA= M E
23 AT S5-62] 30 m FAE Hole o]d
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o= HAE 529 4 2710 A7 425762
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ol 24 B4 27I° FE AR AF ASE
AAsHA] gh=rt wWe2bA 24 4 27100 F44
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782 SR AT eIA] 848 AmolelA
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