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Neritic Paleocurrent Analysis of Pennsylvanian Tethyan Sea

at Samcheog Coalfield, Korea
Haang Mook Kim*

Abstract

The depositional environment of the Manhang and the Geumcheon Formation of the Pennsylvanian- Gomog
Group is revealed to the shallow neritic marine milieu in this paper also as the results of Park (1963), Cheong (1975)
and Kim (1976), through the analyses of stratigraphy, paleocurrent, properties of cross-beddings and sedimenta-
tional features. The formations contains some possible terrestrial sediments suggesting the paralic environment,
which are however not recognized definitely within them. The paleocurrent analysis is made to the Manhang
Formation only. The paleocurrent of the formation is known to belong to the shallow neritic longshore current.

The paleocurrent analysis is based chiefly on the cross-bedding analysis, and subordinately on the texture of
clastic coarse sediments. The paleocurrent mean is determined to 269°, that is, from east to west, of which
direction is interpreted to the right angle to the slope of the basinal depository plane and also the parallel with
the depositional strike, according to Klein (1960) and Selley’s (1968) criteria.

The variance value of paleocurrent directions of the Manhang Formation in the whole area studied is 6,374, and
the values range from 3,394 to 6,957 according to the dirstricts. The paleocurreut pattern of the whole area shows
polymodel, and the patterns in each district range ‘from trimodel to quadrimodel. Those models approach to the
shallow marine or paralic model of Tohill and Picard (1966), Picard and High (1968 a), Pisnak (1957) and
Pettijohn (1962).

The mean value of maximum inclinations of cross-beddings of the whole area is 19. 9° with the standard deviation
of 84, and ranges from 15.6° to 21.7° in the distri.cts. Comparing the histogram showing the frequency
distribution of the maximum inclinations of cross-beddings of the Manhang Formation with the Pettijohn’s (1962)
histogram, it is found that the model approaches to his marine model.

The Pennsylvanian Gomog Group of the coalfield is considered to have had been deposited in the pseudogeosyncl-

inal zone on the plateau by the transgression of the Tethyan sea caused by the epirogenic movements during the
Pennsylvanian Period.
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A BORA EES FEE) BMHE HEY B
< BELE st svEkd aEEe] KR £
HEE 2olvels BfEE RET 77 d= MES
B Fe Ax FEEae] KalA BRE 57 A7 A
olch, FEEI: BE WHEE HEE AKE FEA
d Aoz #wErt

g =M 2fFEE Dunbar 9 Rodgers(1957)¢] 43k
AW A G ol BEMEATT e FAA B
» BEWEAAE EHdche flor], Scott(AAPG)
T BAE WA BAE 928 9 $H] ERBEET
oA WRETz ¢z, o e WHIATAA=
ERFHE Aoz dA vz BuERY &R
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HIAE. WRE MEES] hREE

" % %

% 7 7 %

Dunbar & Rodgers(1957)
Swett. Klein & Smit(1971), #}(1974),
71&

Jopling (1963)
McKee (1966)
Nagahama (1966) wou
= & £(1968), £(1974) TR
Kelling (1969)

Anam, Hayes, Bozeman(1969)
Selley (1970)
High & Picard (1974)

=S B ke FolHBER
% ol vl B — R

TEBHE—FHS HAEA

BAERTN—-WE; AREE—KE; &8 (torrential type)—delta
u S (cone) o] RUNLRE, A4, Adl, HABH: KRFGHE—Lg
#, WM, $4A ; T B GURERIE) —Fg HokfEE

FmE A 9 BE-EARE

A BRI (accretionary type) R A B (avalanche) — ¥k
{E AR (5°~15°) —ig i —a

HAERER 3 EAETHER—-ARE

< V18] HERBEES HRdE BNz SRS
Belol ERSnE ARlo] T HEEES BRI A
Lotk AR REES #BR HEo) MR E] ]
o Foll BRBEE} obde 4si,

%% PEE - Nagahama(1966) ] 3] @a=%e
o, Zo K3 ARL MM SEGEY  HERib)
Ml E MOk FHEAA BRE Aol 24
o] Bt T Aoldl A )Y FHiflel MRS
© Aol #Eslz, ©] fis Wl L Ao g
. Tillman(1971)& A%-& 34 ol AES ¥ 3
o},

B viobre HABETY 2EEY BES B
Bi(sand wave), FEMFE E2A A3 (vipple mark), B,
AW BBl BT (realignment) T2 ol 4:
BH R A v (Hamblin, 1961; Allen, 1963; Harms o}
Fahnestock; 1965), ol@ #E#HS 4HF At
RIS WA E XA BRY e HEps K
B8 Aol9 AT Wik o =4 (Jopling, 1963, 1965;
McKee, 1965; Sorby, 1859) 4= Q& Ao 2 gk
A%, REEY Ed 2 ARAR, EEREE —
W FAL WREREEE Rt Dok WER &
Bl &3 ERAYE Ao = (Kelling, 1969) #i=
o},
McKee(1965) = Wi 235 HRd RUFES o ek
BIRES k3] ARd AL SESE mmey
(physical criteria) & BRI Tz (Kelling, 1969) &,
Kelling & o] & Wit MEES o] FEHT Ao 2A
&AL S REK Ee st HELE S B
B BEREN BAk Wbz Hgm, oAe %

%9 A= 29 —F3e HHE . Kelling & %@
MR (cyclic sequence) P3o] RUFES] MBS Bfl= %K
WR7E Wi o2 WnstAY B REBTIA
HE S BB Z vy

F RES FEEIT 53 B HRIE EBEes &
AV BESHE KB TOA f8EMNe AW Ram
feol &) BRAAS Aoz e

4-3. E@e] 72

BRE AUEEY JF F2e 8t A @td
vheh ol AAnkd WA FE 3§ FHe BEEE
BB BERED 4959 Ao 3& AFgo] vt
®2, AR WHIZLE EHRE 4SS HE
TR /A A gl GRS ol Ad #Hk
He 3AEAN KEHA, 5, =48 Lulyest g
BRES 2044 448829 JFFRE BAHR
A BRI 2 34, g, B4 Hl X 2% BB
il wekA Bindhe A gols  BERBERY M@
o BHARAA FHAMSE MESHE #msts A
Fod Aot Ml oA MEEY FEAt KB
o] |mm3ts Ho R BWASE o9 —g== HRE
22 FEEAE Kelling(1969) 7} Allen(1963, )& &
e ek, 23} Schwarzacher (1953), McDowell (1957)
A Pelletier(1958) §-& ol%} whl= A4S Pkt
vl 91t} 53] Pelletier(1958) & v A A3 Pocono &
o MEE FTTESN LA A Y IS
A BRI o274 AR} FARES 754
=24 v,

FEES TEE A sE KR T Brush(1958)
o &3l ¥, Dunbar 9} Rodgers(1957) 2 Allen
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(1963 a)oll #3}= 7k, Potter 9 Pettijohn(1963)¢]
4538 2 E (total discharge), HBEWHLIEE (sedi-
ment availability), =8z S8 BE=tz HA |}
Q. zHEE A RXAAE BEES FTH 4T |

2, &fgol ALs) st Aol Caniveer(1968) =
23w @EEs W, w35 59 BokZol &
WEE e ohE BiEdAE mEAY A g, )
24 o] FEHE A T BETAA 23& F A
= FEFEBE(bedform)ql & AR (Megaripples) 9]
BHol HAA BEYSE AAET s MIE
B} 2U@EE Caniveer(1968) 9] BRBRETIA U
H9cz € o gEmeld. IH A(1974) & BT
o] AZRY (interitidal channel sand-bar) 23F¥ [z
sepUEE T2 oF 23042 F AEE A A
A aFud a4 BEES MER TR
= goldln = AR HIRTEHEE BRI AL o
U AR A=,

BER AIEE TR EFEEZEE AANE =2v
3AMNYL melth FRY W= #3te] Klein
(1970)¢ WIRIEEETS AL F2 4303 ¢ AT
tz $.ov] Swett-Klein-Smit(1971) & SHBIAW S
Bt flovt Kelling(1969)o] 4kstd  ESEd Al
2z FR/ = HELE AT B YREAYE
ARG u o] ARANAE HEHERES FEstr] ol
= 2t g Aoz A4,

WIEE 2Eme FRA &k HEREHS AT
g S glot EE1976) k3 FR—EZ ol ok
@ 75 pEEEOlHEA  Wotrle] BERRS 3
s BEAEE BEE Jddenz, ol Azdhe=
B BEEY HERS B A3 RS ik of
1] k#go] Bt e Fo)A HEE ZoE H44
T},

2ES Aol: AEFAY R AAA &Ki™A
o F o] @l Aol

4-4. FEE| FAZARZ
MEEe BAAADT REEA RS MRS

RIVER | MARINE
Yo @ Yo U8 o
€07y 60 60

40 40 40
20'% i )

12 24 36° 2 2% 3s8° 12 24 36°

EOLIAN
18"

HT=E AR7, Q484 2 TAFE AF8 4449
AS52YE FF(F.]. Pettijohn, 196201 93},
( )9 $3+& JFA.

FPAE o) BEE ksl FFAATH, McKee
(1964)° 3 FAEHL ¥R E A H (beach ba-
rrier), BYEME 2 JeiREbM (point bar) ol A, Carrigy
(1971, p. 1167) ¢ &3t A=Y L %L el (predelta)
W] eI TR A, McKee(1964), Selley
(1960) - Tillman (1971) 2] 32 Anam, Hayes, Bozeman
1969)°l tkdta, AZ=AAIZLE Hful, & FAF
(offshore bar), 3 mejdd D ot WEEHhol Al
Tillman(1971) & G & Folv AZZHRML- ol
oA, Selley(1970)¢] k3l AAEHL T2 duld]
A, Higher 8} Picard(1974) &+ A4 %= FEale] FHEE
ol A, Brush(1958)¢] 3} 35°2#49 2n7xdg
53] 9 B4 AT g zed Age
BEHRE 2 BAAA O &3 FEE) R 5§
Ho] o] WHIelA BBl HHEIIT. AAZ BERE
BAR E5% AAEY A 2458 L& £3) A3
g Higleng AAAY] &4F o9& HYE dE =
oSl EsEfle]l EEREE Aotk

g SR RXZAAM AFydE REAe
Pettijohn (1962) 9] ¥gaL= o] =% FLslo Kfgo) ¥
BEE) & AAbd v st &gt "o}, Pettijohn
(1962) 9] ¥R ol R3] —FHIHA FE2HATE)
AENC = gt ERUE A A% X 44
v g3 AA g

BEE AURE XA BEA SAgMEE %
WEH 2 ANEES va AEL W, #HA @2
WErE \BREn, 39 MEERG ¥ 38 29
< WiES At N2 BEAAT —3ty 8
K& Foln, #E AL wmpEe] BES B
SrE JTAR #BA" Ao HAA). Fiwd H
[EEe FRE oo} wi#H S FA%E AFE W
Kelling(1969)¢] §4% wlolzto] LiE B FAEY
F7hE el A RS —RE MAE HERSHE Ao
ATRESE Aol

H8 MIRE-S BB EA BhY 9vest BAre)
fofgel vldtd ¥& AdE Rz 298 KAA
Abzbo] FobA & ffE HFEF R Aol T
ol Zad sldd Aoz JAgch,  Twenhofel
(1950) 0] 3 HHPYS) CRAS K RUEd K
HAdaE FiAs 2 $3EA gong gozo
fFinst Hoest Ekd o

FE HEREFS] Bl WY WEd A8 B 2
Zo] EiF o TR MW Kkl Hatel  #713)
=4 & Aoz 43 dqushd A4 FEEY
A7l vlaA B AR, A JRE ABEES
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T4 RS G| o2 8A == Aold, A
A ERAASI Sl MEBRSET SuEA @] g
oj :

MEEHS ZRAST ZESE EFEA EREES
FRHE, Bro] MRk o3 HEBUBBES T 4 glth. Potter
& Pettijohn(1963) & MFES) EAAS K, HKY
o MM, ERE, W) A (persistency of flow),
] x BRI Rtz Hiltstglonl, Twen-
hofel(1950)-& #eWmel KEAS WHY BE, BE
0, 2Bz HRER heste, Eigse B &
Bih, WS RPES g Kh4kictz st kKR
e LB RRBET 3o mEe B9 gmEst
Hhg R Fol Ko A ol o A (RIS o
olzba FEstA ) Jopling(1963, 1965)e] &3k %k
B FHEES] AN T ESE#AE T (competency),
#iE =X FJj(bed-shear stress), z#z HH7
olgk KA AT Bike] k3l ez
o7 Van Burkalow(1945) 9} Carrigy (1970) = %Kikt
B REALS RS WS B4 kol 459
et A AR MbE BRI AREEmEEY) =
etz Gstglch. McKee(1964) = RHEHY fERlAS
FRET URE i i, VE 282 B 4
By kel ke TEAdw @RS, SRy
Bel e} PERE] #L3-2 Goldberg 9} Holland
Shel = @& BEE ke F G A 9 (Kelling
1969; Holland, 1972). BiA:H#:RE#el SlolA ZEAL
KEEE 34°¢) Aoz a4 glow, Thoulet: Mz
£ 41°7-4 R 4 Q9= 3}94 o (Twenholfel, 1950,
p.245). Brush(1958)¢] fk3t= REHY B AERAe
BHHE T ZRAMGRA) S £T @8, Mc-
Kee(1953)9} Jopling(1960)-& EEETFA L #AH
ot BT KESSE Y. S8 WS mERRY
HifFoln2 LS BBl HEgEste Zo] BhEx ge
Aolvh, BAEHRY TR JoAs LA S 9F
Holok & Ao 2 Az

Bl il #8403 whel o] 2UEHES) BAERE #HE
BIRS ke Ao W TR 84S F= HE
T IEREY S mEse. e, wERE B B
RS FHNAS MBS £TY EEt AA ket
Akl —fave 2 RFEY HAE= g KEE
of tka) EFARNOZ WYY 45 Um Efs A
el BAAG BAER oA WEMRE &b
- 3hE <ol S o] @EMo = Hed 55 Slen
=3 MEEE 0aY S0y R BES ¢ T+
871 WEeld. ez, AB% AEEY BAER

B SHTS Bk NFEY AT HERNE Bof
et HERAMMS HIRE i WA M5 o
3% o] WmIEF Aok
4-5. BUES| BREE

| MR RRES RS MRSHs BE & KM
Wikl A TR 245 AA 2 K Badts 4%
& w2 o] FEol #ke Kige]l MAstm ol
Boshe A hoe s f[as g, ulExie
WEFH A2 ARt o] FEAAY MERL
o A BAERNAS TR BMb#sid] KLt
t RREA LI MY 4EES SnEe)

R AEES MRAHE, REEY R, 2fn
SRR kel tkatel KBl ¥molsty ALY 4
£ Aoy FoE o5 MEES AREEY S g
sl

4-6. FHkFEER

AH4A WS A3y ZAYge wzzze
g8 A4 FFEE 25-FLGY e HikS
o] Fu] Greensmith(1961) 9] WARSES] F4L vpeh
ek HAH e EAAAY B Quigo s Az
HY#A & Adete Aoz dA glon o7 A 8
EE B WHEA S AEsE nhfaAAold e
%9 ZFFAAL ol E AA] Hz=o =870
A4S}t w3 meFAAE ARG 5
ARAY 2AE HIRF Ao 2N Klein(1967)9] =
29 8739 4BHW, Swett-Klein-Smit(1971) 9] =27+
o B39 BBE (polymodel)o] §AFE u} glout
Pettijohn (1962), Potter 9} Pettijohn (1963), Picard o}
High(1968 a), Tohill =} Picard(1966), Pisnak(1957) 2
Picard (1967 b) <] A8t HHAAL z5FaAd &
A FHE RAEI A 6E). AAY AL Bzo)
2709343 A TG 2A4 Qonz B
o ZEFAAE A0t BRIAS QA= Aoz
ANE T, P29 35F 24X S Potter 9} Pettijohn
(1963)9] SrEfEgimel &I o] HLshd FAe
A A9Y AL A48, A9E 2 AP vty
EAAE 4% 4 $48732 A8 Ado] o
2t o] A FolFk YEde Eo wal A" gy
7 FER X6 F Q9o A Ao gAuEG

bl A9 wgE AT WS 260°24
Well A EFAAC o] & AFH2 v FYFA
317°, AAYRAA T} 241°, =77} 283°0] ), x|
TEE e $ES At AR Bob weae 4
A4 HAEY ¢ubge HlA Yol Wt
Klein(1967)3} Selley(1968) o] of3te] Aale] - ga)A]
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£ EA"HA ZAg H4PeA AR A=
gk g3 A5 3PS ol ol Bl %
SAshd A7 Az S99 HEAS Tl
Aztolz HAFg] A2 JPQ Aol T + A
T}, o] A4¢ AV A AAA AQ £F
B BARR o7t ®BEEC vk @58 #bglol
H—Hg Bol7] Aol RAEHHSE HER T2
Pgol #7FE7 wEolch st ARFALFES 3
FA A3t B AR Z5F A3 FHE
g FHEc ARSF 4% o AFAdE Aoz §
ke '
RAARH B HEeld 34 Heafy H3 2
HH Y 5484 YA Aol
37 2FFEASL HARAD g3 {51 %
29 HAAE 3 g5 T4 Q44 A4 E
£ e o8 Tuts]o] detF(Longshore current)o]
g8 ALAHGoH FHEE TIT AL GBE
HBE Adol HA49 Aoz By REAoz B
BHEAAA F4ARE M54l gA gt

TFF AR L FARLEA, A +9,
Argee FE, AEEY AAFAE, AR FAY
4 2 2FFE4Y 944 dez ngE e o
¥ 4749 Aste 43%9 HAZHL A44 30
o BEAOE BIRRED F4 AL A
o] A& FFo) EAT Aoz FFA% Y
FAAY £HYAHA LS FAHY QL E559
ok wgEe nSyFAA, FEY A D SR
o BARRY Hfno] J3hd £Ade MAwez A4

Crow Mtn. Fm,
(shallow marine, parelic)
Tohill ond Picard (1966)

vimodal, subequal
bipslar

(shaltow marine, paralic)
Picard ond High (19680)
trimodal, unequol

N
Red Peck Fm. [

v

Salem Ls
{shallow marine) Framconia Fm.
Pinsak (1957) (marine )
bimodal, unegual F.J.Pettijohn(1962)
- Polymodel

M8z s HEHE3 HE2AA 25FAA

5 %A Aeold, A4, 2%, EF2HAAN £F

o FAEAC MEtstz A3ge] JAU=St

He 2 FAt 4% Aes, zdz IPARF

dAE neist dE¢E Fohn 4GS Fol 47
BAEGA Bk A AL o} AA—-FARA Lk

H—ErhEe] el AR Aoz 4744, o

APozie BbAANYLS F3ho st AHAYF-

7 agEgly Aoz At

5. £7] ME7| MEEtHO| HE|AS MHYF

HHEH9 A7 FF=2iE wdE: 534 ¢
59 £2F Role zAHE #%Yd ¢+ Ut F
D5 mgFuge] AR EAHEC $AS
o] A F7] Avty] Razutid £ ®Hh9 d3F
gl HAEY FFA AR E FFASE A
24 Bt #8(1972) 47t AT mAHEC] 34 &
ARG o2 TAH Q= A4 F4d
gz 2% =93 A 31e S 2251 6
o2 A He] gl Stokes(1960)9] FF A ==
A9 g5l TFAY EASF FAH deom
2 2 =39 2FFd4ds el 301 $3nA

EE 259l §43%)},

ARG tgFe e e vuaRs 220 e
ARG Ao Qo Avr] F79 255 I
AL 013 HEg 29 Aoz od Aol &
oyt Aoltt, o] We HAEAL 2FA4o = 2y
Stille(1936) 9] #E3ha1 2} (Parageosyncline) Ay Kay (1947)
9] BzH3} (Zeugogeosyncline) & Auboin(1959)¢] %
PEMIHERE A (Intercontinental furrow) o] <3F Aol G},

g3 HA%A 4 a4FE4L gPozsg &
7l AR/l HE 2R AH4AA G4 HA45S
A AFE A dUFEA AH5E A9
HEHE = A 69 ZFon AL A&
ft f’c}—r-"‘? oz28y 9L JERHFEH olF AFY

< FEHos AP S ol AT viebo] §
dAe] AAZ HY3 WFeoz A}

6 & @

(1) LFRE =BREY ARk HARER BEET B
el B4 &4 FALAEA e ote] F2 A88A
o2 A=z N} 87 nePgona doju:
S4%E AAY A5l 4. wgE: AR 24
& 33 Abee] R wEws, AqA4AG A%
2P E9 I8, zFF A4 € 4= ggAE
o} #7349 e vadtd AT = Ei29 =A%



HI0 AT ol T 2R | SHRES BN 24 33

A% 2 A9l 2a A g &
$4%9 P& hsad
@ ¥7 A% sE 2k 4429 WHE
AN ATl |
@) BFFodE WAL ARF FETHF 260°
24 HAZ FAA A o] P FARY 244
o Rz HAFY) 44 Al & 4 F

¥ o
i e

B deafe 43 2 459 ¥t A

(@) AARAAG L F7] 427 AHz=%T 44—
E3WES Yozt FHoZ Wot FAYY

Ez xsyd 33459 FFFAE E24EY 5
4 g el XA .

6) BF29 A3 YL F2 BFPo 23
& HEAREAS HAENA AEHug 2F = F
A9 HARAL AT AL o, wF§EF =
z3 A2EE AHoA Y Aol

(1) ARAAD] g8 +72 dFFS AFEY,
245y, A5y R 23453 A}t 25 A
HHANA AEd=

©® 444 1dEs 43R 2783 3t

9 &¢ 2 Ad AYF= AL o 73 AP AAFA F AE2L EHEo
(6) 71 47l AAdd 449 HHEe HEA 0 At '
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