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S5 ARIINA S Eelolde] MEYEE SA9)
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SFEM - 288 F2Y - 0153Y
AR e FA SXHTL IXXTAAY AR
2 %

ST B EeolIC At B Wolo] AH v2 32 Hagde] wBHolqlr S oSS FRdT
Featuzh g ol = o Lehhs SATT) gh4lol ul3) 7|21l SAek HAgo) B ojsirk Rt
Agolet. | E ool el vl 37 A7) WA 7]uigrel et 2T 91of Folu, thrg Fep]
dete EeetolE B ALY ARES TS etz el Js) 1 ARAAYL BHt vl2rS
T et 57104 oke] G W HAgte] Wkstel, 1 9o W87 W2 SUE, AAY1-Heb]
MY =SS, Fe] AT o] Ut vEREE Bl b2 EF o] F9) HAGL v SH} BuE
ZlofAme] BB SToh THElT Aulols B1RS BT HSRs WHHE AN Aol Hz Lt
©2 ololxi B0l % Lehdrh Telu Aule] Ao gl BTl Alujzt Yol TEA s 3E7]
B2 9U50] UERLEAIRE, H2 438 ARSI AT Aate] J5HA 1 A717H 719 7R o] 41715190
ol 1 gle] Baol 133k Zao]u) 1 Aol = atEl HAek 1 PR Fol B Eolglon], Fue] e T
FAof ulieo] g vehdeh. Al GE AL H87] EShE o)A MASIIE R4z~
7] ABIHA0] ABH AT AL A AZO] R FEANAE ] EiS2o] AEH A ek el
Eof oJ3) FUFo] 1 BE| FA] ghrh. Telse) Watel W WhAlole el Abuzt el o
Ao ofol st Abme] TA T M3 A 3] 250] UebLbv, o] i) 3ol cheel =
Agtijo] A EI Rt $I0 5FE TP T} UIF) D HUE AR BA) FRS FFHOE o]
sHot7] SIshAE R EelolA o] ulEi-3 el e Ar) W e, 2|1 ABSHY SO TIPS o 8%
187 B 5o AR 477k a7E,

FRO0: B EFS, Ae7]-FE], SR EoliE, AE3H4

Jusun Woo, Changhwan Oh, Moon Young Choe and Jong Ik Lee, 2017, Stratigraphy and plant fossils of
the Beacon Supergroup near Jang Bogo Station, northern Victoria Land, Antarctica. Journal of the
Geological Society of Korea. v. 53, no. 4, p. 581-596

ABSTRACT: Sedimentary strata of the Beacon Supergroup (BS) are exposed in the wide areas of northern Victoria
Land (NVL), Antarctica. However, despite its wide exposures, it has not been extensively studied yet comparing
to the equivalent strata in Central Transantarctic Mountains and southern Victoria Land. BS in NVL formed on
top of an unconformity developed on the basement of the early Paleozoic in age and the upper boundary of the
supergroup is mostly demarcated by Ferrar Dolerite intrusion or Kirkpatrick Basalt, Jurassic in age. The late
Paleozoic glacial deposits herald initiation of sedimentation of the BS. Permian Takrouna, Triassic-Jurassic Section
Peak, and Jurassic Shafer Peak formations follow on top of the basal glacial deposit. There are very rare reports
for the sedimentary strata on top of the BS or Ferrar Group. A representative outcrop section of the basal glacial
deposit transitionally changing into the Takrouna Formation occurs in the Lanterman Range, northern part of NVL.
Slopes of Morozumi Range and Helliwell Hills, west of the Lanterman Range, expose the Takrouna Formation
which needs to be tested for the geological age based on new plant fossils. BS at the southern part of the Freyberg
Mountains in the north of the Evans Névé, is characterized by basal glacial tillite and overlying Takrouna Formation. Some
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582 U - 2F

_,_

rion

B
Ao
0L
o
O
1°

glossopterids leaf fossils occurred at the formation. Low relief hills in the west of the Mesa Range expose thin
BS which is intruded by sill of Ferar Dolerite. The Section Peak and Shafer Peak formations in the Deep Freeze
Range and Eisenhower Range near Priestly Glacier occur in the topographically high area and yield lots of fossil
woods. In order to understand the basin evolution along the Paleo-Pacific margin of the Gondwana including
Antarctica and Australia, the new views with new age constraints, stratigraphic data, and paleontological data

including plant fossils are required.

Key words: Beacon Supergroup, Carboniferous-Jurassic, northern Victoria Land, plant fossil

(Jusun Woo, Changhwan Oh, Moon Young Choe and Jong Ik Lee, Division of Polar Earth-System Sciences,
Korea Polar Research Institute, KIOST, Incheon 21990, Republic of Korea)

1. M ¢

v Eg]oli = (Victoria Land) S EZ§3H E=5th
Abdl(Transantarctic Mountains)ofl= €=3H &
A, AEENEA] & thaet EZ 2R oA B3 o
& 79 gZ o] ExZ3tcH(Woo et al., 2013). 9|
2 FUFY I G 7131 A AT, A
A7z A4S wrgst, 53] oA d=9 24
= Wol=d 583 AEE AlFTh o] F HEF
Zt(Beacon Supergroup)2 F=F A w2}
T g27]-F2] SRR (EE ez 9=
o] A2 2 Bl WA 23 AJEollA EF
9122 A|AF3) T} (Elliot and Fanning, 2008). H]2
T3 T2 SAEHEHE A EHE HHA =
HER o]FoIA low (Y 2), BAIE IR A=
3H, L5 ol FE ZIRE FEIM, 29 AAF
£9] 234 Fo| AR A F=9 ST
S BUsletE 593 A=2E5S Alysithe.g, Gevers
et al., 1971; Turner and Young, 1992; Bomfleur et
al., 2011a, 2011b; Escapa et al., 2011). s}A|Tt o]<}
e vl age) FAEYE U TR AT
L USRI el E F2 FRYTETY
(Central Transantarctic Mountains) ¥} H8]E2]o}
W =(southern Victoria Land)ol| 2|94 43 =] o] £+
o, Aoz BHEa|oli= (northern Victoria
Land)ofl 4] A o} lalat Bolck,

A2 gRZe g3gE A2 P IH A7
Hze BA71A2A BelEajofho] 4w nast
71218 AT 714 FHo 2 uErETe)
S7h 3 ARt Slo] 5ok REYH Bl
EojollE Aojo] AHaHy A7E F8o] 4HE
5 gl AoR /A (1Y 3). 55 o] A

=S5 vEFsTe] 4 ST
HH|EFolHE, T12]al ojek A H o] Y T5
= AFH R Sl 7hl TS shat glof o] Al7]
ZEh g5 AAE Tk S8 )7t
ATH T Ak SR IS oS 2 5S4
& A7 =W ARl Al HE =L o
(Oh et al., 2016). & =oAL ZHEajolHE |
TS A 1 A9H ZE 5S4 it
71E A=, 223 ¥l E B2 7|7 o) ARt 2kt =
a7 FAtel] o3 B5H At A= E St
o] 7SR} gt} E3t o] S vigto 2 5 U=
B Eg]olEc] A9 vl egtoll Het XA
Al s M = Altstarat gt

2. X|&

Jo

R ECTE Y

FaUEe AR Ze] e GErhiiue
A FE9] HALZ 24 (Pensacola Mountains),
34 F90) FRYIFUA, TelT BHAE
of MlEgjolAER Lhrofxm 21 ko] oF 4,000
kmol| 2ot 19 1). FR17]A]7} 92|38t W E g
offiE 2 AF|(Ross Sea)Q] AZaQtol|A] =
YAt Y] SR G S U dRo 2= |9
7850l A 9] 70=7HA] AE T 223 g 75k
ol 9x]3t dloju]= ®WaKDavid Glacier)& 7]|&2.
2 Jusaolisel Hulaoliee TR,
ARN7|R= g oF 74550 YIA|skAL Qlof HH
EeloliEy g 2 iolga & 4 Jth1Y
3. FFFRAUL F7) S ol F A= A
SEFF(West Antarctic Rift)2] @do] 441E
o] g7I5t @A AHABE oIFA E AT Lisker,
2002; Lisker and Laufer, 2013).
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25 ZEWI|X| FH SEEL|0HES| HIZFET Mot HE AlEsY 583

gazhume 57] AgHelpl-ezma
7]o] o]2& Z2AZRARSE(Ross Orogeny)o ]3|
HAAE R B ez F4E 7R, ol &
BAge R WEsHe o] Febr] Hol- A4
4 BAE(MHIEFSE), 193 A9l Fole F=t
7] @RAT S| E AYU LR F2 o]Fo|H
SIeH® 2). WEET A el E o= ol A
HIZ 5372 g27] Asl| 4t =2l sLe
Z+(Taylor Group)¥} 7] LA tjol| A 4H3d7] 9] o]
B2 Hsf-sMd FAHEER AR MEZolgVictoria
Group) 2.2 Y=o A th(Bradshaw, 2013). o] vt
3 SH|EoRIEY] HIE 32 Hli7] HYeS
2 glol WEeolao] WA HgSI0] H1E el
¥ 2; Collinson and Kemp, 1983; Collinson
et al., 1994; Elliot and Fanning, 2008).
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Fig. 1. Distribution of Beacon Supergroup in the
Antarctica (modified from Elliot and Fleming (2004)).
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Fig. 2. Stratigraphic summary of the Beacon Supergroup
in the Central Transantarctic Mountains, southern
Victoria Land, and northern Victoria Land (modified
from Schoner et al. (2007) and Elliot and Fleming
(2008)). Stratigraphic units are formations. EHTE:
Exposure Hill Type Events, Pk: Peak, Hts: Heights,
Mtn: Mountain.
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k= 2 ELH| o] Q) (Robertson Bay Terrane)

o o WS e BRee AEket B
E AR o] ZAth(Ricci et al., 1996; Tessensohn and

& FARE w2t & oF 20 km= T Sh= vhelAH
Henjes-Kunst, 2005). 0]& 7|RItS 2ARA 2

= "0 =2

F|¢l(Bowers Terrane)-> 2AFAR- =7} A H Y
SRR A FHE Aoz AZE= AU HHY
¥} ST = o]RojA Qirk. 7P B R §A]
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Fig. 3. Geological map of northern Victoria Land with described areas (dashed lines) and section locations (modified
from Laufer ez al. (2011)). Simplified stratigraphy of the described sections was provided by symbolic columnar

sections.



FAI7]0 HAHE 282 gtom, o] F ARt ¥
g2l BAgHel F32] A (Kukri Erosion
Surface) ™} utoF Z2H(Maya Erosion Surface) ¢
of] H]Z S0 AITH1E 3; Isbell, 1999). H]Z
3 HSRel F71 24T WS Eas
54814 EHQte] Wersiel, ol HolHoz v
£7] 8|29 U35(Takrouna Formation) 2] F7& 5}
4 ARka olgko 2 wistgich. Sl= oL kEa A9le] 4t
AH71-3F27] A5 ZZ(Section Peak Formation)
Aol RAFAR Ueht QAT AR £ Zol
Mot Y o] RAjz duprkare] A7H 71
o] ZAet=Al= SR A FaL et A9 2352
AP S S SEYA Ao o))
A F2t7] Ak 1] 3%(Shafer Peak Formation)of 2]
o Ao Witk Ainas ol 34 A4
dol AojH A EZA7E A= AAY
F= Adsi 4EE, AT Y FH oHE
(Exposure Hill Type Events)2h= A2 A 2]
E QK Schoner et al., 2007). BJE RS2 HAAZRE-S
9] Biz] ohgfon, A= FEb| dlet=SK(Ferrar
Group)©] 431+ #|2k2 Ed|2to]E(Ferrar Dolerite)
O] ETAAAl o3 FHAY, AW EY AR
(Kirkpatrick Basalt)o]] &J8] = &= o]Qit}. |4 o]
dolalis Feb] olel HAFe Ao e o
o, i ARHA e 2 A4 WelEH G B2t
&= EZAto] E 1% o Qlth(Baroni and Fasano,
2006; Baroni et al., 2008; Strasky et al., 2009).

3. Fe0HH

H[E 3 e HEEolRiE Ao 24 vet
doHad 3). BRlEoliE HEFgtol tigt &
FE 19605 AL WIHE i TR E A%
e, vl=, =, ofgHg] AEol s ARl
AF7F A=At E35] 5 BGR (Bundesanstalt
fiir Geowissenschaften und Rohstoffe) 2] F=grAk
= 27391 GANOVEX (German Antarctic Northern
Victoria Land Expedition)2] 9z} ©-AK2005-06 &
SapA)elA W B Eollso] thet 24
Y5} S (Schoner et al., 2007, 2011), 10X} A}
(200910 B=sA)oI A BUESoRIE B
H|Z 3kl tigh Al 2AE =3513ith(John,

o HIZFET M9t tE A=Y 585

2013). o] FF FARE F8ll S EFoliE 2| v]Z
ool thet AR =T 2 E AL, ThekRE A
EsHA = Y= e (Bomfleur et al., 2011b) ©]
£ vl 2 SAE AYA =k (Schoner et al.,
2007; Bomfleur et al., 2014). GANOVEX||A] B
%72 UUE 3, 8o ANE A7 Baslta
e A9S e =2 2013 ¥ 2017744
gt =R AEA R (Korea Antarctic Geological
Expedition, KAGEX)7} &7} ZAE 433513 th
o EAet= =5 FERIAVAE 7|Hte 2 3
71E ol-&8l ARE At e, Bio) EAsh=
FEE=2015-16d KAGEX AXA=ZRE A8 +
SA|(Helliwell Hills) 4= E 7|Hto 2 385 37|
2 A AR GS AT -FAA E4
of wet oAl A gom Folom o]5F BFEA

HE AR 7)Es

3.1 2tE{DF AW (Lanterman Range)

e ut Ao gy HlSH(Rennick Glacier) 9] %
Holl /A5t glom, S&EH ¢l il A g QL
o] AR ZA YA B E A F=A0|E F
o] AFEE o] LAY AAF2E Wol=d T2 X
oJth(Ricci et al., 1997; Federico et al., 2009). u}=}t
Al gl BRe =4, ol'ig] A A A=l J
FHO= 2AG AGol7|% stk dlY Walet A
she ehejul Abo] Aja ZAe] 2.2 WakOr
Glacier)FHoll= ¢EE Q1o WA 9= =
A Az GA|, FAsHE AFe R o]Foi7l g
250] leEF o] UrH(H 4a, 4b). o] HATE =
vl 341z o2 et YH ¢ (Lanterman Tillite) &
2 E3H(Roland and Tessensohn, 1987). 3 3|
O] Z1AAA Heo] A= eH, 71 SHitof I
Dol dU2 BluE JRRE st e &4
Ho|z|qt, 10]9]9] Aok AHE o]¢to = o] Fof
71dof oJ3f| A x|E E43E& BERIth(1H 4b). &9t
R Ao, I3 JL Y, I 5 71
ol Al el = T S Ysith SAA| Yoll= Al
HollA 28 o|2= AH YAEE &3] XTE
ojflen, FF & J=% ZAHAUHIH 4o).
BRE AFE SR AEol 37k, Ao
AR 91529] o= WHIRITH( 1 E 4d). 71E AR
A2 WA tillite), SAo|eto] ZFE A2 =

1

]

= oo 2 odlo
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F2E(drop stone) 2.2 3= o] {317 QAL EF
Az AzrEoigon, 22 SMEEA AT 57 A
71971 ER1=E ek Cornamusini ef al., 2017).
Hu WEehe FRUIFTHAINL Yl Eo
£o] F7] 4u-3187] WelEAA Hnck:
(Pagoda Formation), ™"83-(Metschel Formation)
o tiu|=l= AoE AYZEH Y 2; McKelvey et
al., 1970; Collinson et al., 1986). e vl2{¢to]
ApRo| EAjsie ARFE BESEeR HIEY
tH(Cornamusini et al., 2017).

32 220 MY (Morozumi Range)n} &lz2|2l
T-EX|(Helliwell Hills)
Ha3n| i A FF5R = gy WYt

a Willason Terrane

Takrouna ' ”

Formation Lanterman
) \ Tillite”

S\

re
Pl

|24 - 0f

Okt
12

AEof Wk W A 2, YSEF Qe At
I AL R o] F0)Z] 75kt Qlof) v]E Tl
s, g2t Ed|gto| B B od) &
Ut H|ERS2] FA1E 200-280 m o] #HE7]
gz o1}=0a Wigo] 9tkJohn, 2013). & F=
9] 3t ZX1 A2 7 2 et (19 5a, 5b), 5
Fro] TAREEE Bo| ARK1Y 5¢, 5d) YF=
o|FoA itk AREEE dhel B2 HAUNE
AAete] Wgatn, X3S v Re AlESHA o]
ZE S AU Ee A3 o)F Algto] FAgh
tH1¥ 5d). < 2015-16 54 BGR GANOVEX
9} tfgtel= KOPRI KAGEX ||| =33t ZAE &
3 e]d 152 9] EFetol| A A ESHFo] AlE
A HAE =Y, ol AEINHE 5 FoltdE

Fig. 4. Glacial deposit in the lowermost part of the Beacon Supergroup exposed in the western edge of Lanterman

Range. (a) “Lanterman Tillite” overlies unconformable boundary developed on the Wilson Terrane Basement rock
and is overlain by white fluvial sandstone of the Takrouna Formation. “Lanterman Tillite” in this section is ca. 140
m in thickness. (b) Detailed photograph of diamictite in the “Lanterman Tillite”. Clasts mostly consists of granitic
rocks and minor amounts of metamorphic rocks from the Wilson Terrane. Pen for scale is 14 cm long. (c¢) Black
shale and thin sandstone alternation in the upper part of the succession. Note frequent occurrence of dropstones
marked by arrows. Pen for scale is 14 cm long. (d) Boundary between “Lanterman Tillite” and the overlying Takrouna
Formation with transitional lithologic change. Helicopter is 11 m in length.



Lt
=

a0
0

(Heidiphyllum) ¥} ©] 20| t])-&(Dicroidium) 2] {3}
A, 283 7122 AE(Kykloxylon)o] B3}
A 3R A2 A= HAHSY A717HA
D7) oA 2 BE7 17k ol 4] M 2
A 7RsAlo] Al7]1= %tk Bomfleur and Mors, 2016;
Oh et al, 2017). wekA] o2 Bats] 2elatr] $13)
ARAIRE A 712 Bt vt Wi o) A A A
go] a3t

3.3 Z|0|{a AHY(Freyberg Mountains) 3t
o] A2 Y Wstel 73 ®sHCanham
Glacier)Atolof| FE2o 2 27 FAHH AA2A, &
Hojl FE2or] T2 sk #I¢H(Granite Harbour
Intrusives)o] s, 71 3919 S-S0l AH
of @A eEEofict FAT ez F HIEF5

Fig. 5. Beacon Supergroup in the Morozumi Range (a-b) and Helliwell Hills (c-d). (a) Takrouna Formation in the

2T7|x| T SYER0RISe] HZEET SHSt A5 ABE 587

2 g=t2 EYeo|E Y] fEay e o) Fa it
2015-16 KAGEX ) Zoj| A= Abal F2.o] Bg|7}x]
1= XHMt. Monte Casino) 2] B2 91}Zol A 2]E3}
A& AFHSHL S 71 o] Ao "E
U 32 A7 SHE AR T2 445
O (2 6a), Ato]ol| B2 AlEutE S X &
A e o|gto] PR AEE AESAEL T
F& #5710 RSt d FAkaLAtE (seed fern) ]
g E79 FEAZH AR (glossopterids) 2] 93}
AE2 FIENCH (Y 6b) o] T3 Ld +
SAE THE AI719] A1EAd0] S-S ERlstsich
o] A O] e HLEHE I &5
Aqt, 512 HERE EHE A HHI A |17}
A o]&tt. Y4 AFA](Neall Massif)= &7 &5
o] FHe stk glom, B AE Q1o Bk

southern part of the Morozumi Range. Cliff is ca. 250 m high. (b) Close up of the lower part of the cliff. This outcrop
shows large-scale inclined strata which are typical of the Takrouna Formation. Note geologists for the scale. (c)
Cross-stratified sandstone of the Takrouna Formation in the northern part of the Helliwell Hills. (d) A large trunk
of the fossil wood which is supposed to be fossilized in situ. Hammer for scale is 33 ¢cm long.
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(Molar Formation)¥} 731 Z] 1#¢HCamp Ridge
Quartzite) &2 o] Fo|Zl 7]RIQt flof H|EF3+
o] WEstH thA| HZt2 Egto]Eof o) &
ARAAE A gt o] XF9 H|EFFES
O & A9 o9t} 11 AFRof| Fol= W2 A A9
A Ao g 22 L JTHH 6c). ofF ©|
PRl = FTF Ao AY 27]9] Hol &
o Sl Fto] Ueh7| = FtH2E 6d), olet &
< 543} oF 70 km EZof st ghERh et
1o} Z414 | & Hig e 2 Aer] Wetet I
AR 34 =% (Collinson et al., 1986), ©]
AL vFAF oz YdAA] W (Neall Massif
Tillite) &= E-Th AR A FA AS B2t

Fig. 6. Beacon Supergroup in the Freyberg Mountains. Takrouna Formation in the Mt. Monte Casino (a-b) and glacial

302 2 uEick(John, 2013).

3.4 OA} AtoH(Mesa Range) A{E D} ElZa|x Atal
(Deep Freeze Range)

HA} AFH-S- B0 & 2loli & ol W= 7Y
4 w3k (Campbell Glacier)®] AFHE A|2}bE o]
55 WO oF 75 km o4} AR EE BAPAC R,
FIR7} oF 600-1,000 mof o2 AHMoz Ha}
7] A ES FFYORE o]Fo|A Ut} o] A
o= o LHE HIEZ RS0 AREEA] grob JE
F EFAP|Z 7Fo] o] FolXl el L2 2 4
E|31 QIeH(E 3). AL AP O] & rhRLof A of
29 =1 ER(Outback Nunataks) 22 A ZAE &= oF

L

deposit in the Neall Massif (c-d). (a) Trough cross-stratified sandstone of the Takrouna Formation. Hammer for
scale is 28 cm long. (b) Glossopteris leaf fossil from a coaly mudstone bed of the Takrouna Formation. Scale in
centimeter. (c) Sedimentary succession in the middle part of the southern ridge of the Neall Massif. Dark gray dia-
mictite is reported as “Neall Massif Tillite* which abruptly changes to white sandstone of the Takrouna Formation.
The peak in the photograph is ca. 100 m above the base of the photograph. (d) Detailed view of the dark-gray to
greenish-gray diamictite consisting mostly of metamorphic clasts and less abundant granitic clasts. Pen for scale

is 14 cm long.
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120 km 7o A5k B2 53X oll= E&EH
3} 2 sh HALAE 7|9 =2 sk H|E
3ol =y et SR A= 71wetate] 27
AHO 2 FOHA|ut = o WSt A= =
gztolEof o3 EHJUHH 7). HF-2 T
HE &2 AXE o] gz = AmziA] olojdl
o} 4z = e 550 4l Hlsie) A&o] =
2|&g] s} Atojo] g AAA| R, Wt 9
gk JAZRg- 0 2wy 3 AFHO 2 o]F oA 9ltt.
AHA| O] W BEe AEE Y] AU T T
o2 oj2ojA glom, 3 03,000 m SHAL o}
o} wrere 3og R Slo) vl ago] WA RET
k. 77 9F 100 me] ARF2 Al 3] F5(Section Peak
Formation)©.2 9] =|¢] o, AF9of ddsi= &
3oF ARFe2 TAE ElM3e Apsu=3(Shafer
Peak Formation) 2.2 FLE = Jch( 9 8; Shoner et
al., 2007). 7]&2] A A9 I35 MEFA F2E A
o azolA ekt AE3HE0] AEES
), 5}5.0] |0l AMEERE AR] ARl
e, 52 el lol ¥AIRE P8R Bennetttales)
Q1 @ EXjulgl| 2(Otozamites) 2t AF0|E|2(Zamites), Z1
23 PR QahSo] waslo] 1 HHAIsE
FHr|do] ERIEAHTE 8e; Bomfleur et al.,
2011b). AFE T 2EL AR 5 22 2A Yo
Algre o = trepde.

3.5 O}0|®I5}tS] Aol (Eisenhower Range)
ofojAIsHY] A2 & Wk A& AE

gk Akx] 9} o]of| 0]oj = Hit I 22,500 me] I

YAHE o]Folx Qlot. Zejse] Hekel Hoh=

Fig. 7. Beacon Supergroup in the Lichen Hills, west of
Mesa Range.
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Ab o] F& APAL ull-e- FAE Fot Wate] 3
2)of| ol FH o2 AR T2 e
U7 = sieh AR A RE A%
A F=E WY o E AFE, kel &7}
ZAgtch ANkl A EAL 2| & Yt Ay
Aol gzaj= Ayl g3 4. X)), g&
o1 AT Bro g o]Fo]X 7|uigto] &)
o] YhRES 2}R]5}aL, oF 2,200 mojlA] 2,700 m L
Zof el 2ol SR AT IF0] ¥
olm, ol thF-E H==E Edgto|E T <3
ZJeh2d 9). ZE&e WskE 712 Ak
3 g Hof YX|5H= Y 1] 3 (Timber Peak)of
= 57 ¢ 50 me] AAu3Fo] =&E o] glon,
o] Fat o] W2 49| FA3}A o] AkEdTt. EAj5}
A2 Tt 9] Fahtol| HHEA eEH FHOA £
Fog 53 A wadrt). o= 39| 7]Ho| A
“J(allochtonous) & DallFA| 9t th=2] B34
Z)7go] eF15-50 cm o}, 18]l Zo]7} 2 m o}l
A3t o] wo] A== A O0R Hol 1 S 7]
YA A FE| o] FH AL 2= AAXA] Yh=th( 1
d 9b, 9¢). o|& EAISHA ] RS 343} i1
ol Al P o] 1 BEAFE7L EX] X3l st
RS ERIE 4 e S REH 27 FokslAl
A, 11 34 9] Z7 AR E A Z] A FA7E
o B o thFE UAAE(gymnosperm)
U] 27 (trunk) -2 JAZI) o] A ©
H o] o] go] HAZSHAIL, e YA EE|
o] £9] A4Z-H(canopy)= °|FL AN Tl
o} Abdoll s A2 o] A7t e ARkt
F)Fo] sjo] HALRL, Al &S o] 23tE 2 o)
5ol YehA| et ARk 9l B2 e 7}t Bagalct.
TPRE FA-E5 HFer AFH A7y
5A1(Skinner Ridge)2 i #=t2 S to|E
2 o|RA glom FA FIH stk Aol
o St ER ol T 9F 50me] Al g
30| =EZEOUTHE 11). o] 7kl she]l
ot} o] AlQto] =AA Wdst, o] Afo]of &
Dol A2 ARGl dSAgE R E F
Btk FAL ARIS O 2 o] Foj 3] A= TARS:
2] Tt WSS BolE AR IAFe] ARte 2
o|FoA Qict. AR A AR SO W2 9
ol EH Qi A sHEE A5k B B
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2= AcH 29 10a, 10b; Oh et al., 2016). 3t FH |
o Fo] EAjgta o] A E T o] 50| tjRE F2
A HAE = A, ZgE F Ao o FAE olg g

S} 37 Lehbs A0 m|Ro] o] S o] E 3}
w15 X4 Shal o2 Az,

Fig. 8. Beacon Supergroup in the Shafer Peak, Deep Freeze Range. (a) Shafer Peak Formation near the top of the
Shafer Peak (3600 m) which is one of the height peaks of northern Victoria Land. (b) Ripple cross-laminated
sandstone. (¢) Tuffacous greenish mudstone. (d) Chaotic volcaniclastic breccia with dense igneous and sedimentary
clasts of the Exposure Hill Type event. (¢) Bennettitales leaf fossils including Otozamites and other plant fossils

fragments occurred from the Shafer Peak Formation.
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ook} g Belapgeld 2e BER Lol
“;-‘jXH% =k (Antarctic Peninsula), th2]|H =20
E(Marie Byrd Land) 59 &4 1o, A3t
W28 = woFrh(Elliot and Fleming, 2004). o)<}
fz2o= H]i’-’—‘i WS FollA] gt EZEA
A 4 SR e N 28 glol B
Shlg e s Aoz Rasn glom 1 g
S F7HA] o|Eck(Fielding et al., 2010). TFA] 118
A AN e > 5207|%0} S718S B nE
BHAL Qe HERS TS oS T4 R 3 e

Fig. 9. Beacon Supergroup in the Tlmber Peak,
Eisenhower Range. (a) Flattened and deformed fossil
wood is embedded in sandstone. (b) A big tree trunk
(black arrow) showing the swelled base of the tree. Note
other fossil woods (white arrows).

ZE[x FH SulEsjos H2rsT
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1} B8] A ojssiet| Fasith 3] Bl
EdoliEs A7} Ao wol ool

a

Flg 10. Beacon Supergroup in the Sklnner Ridge,
Eisenhower Range. (a) A permineralized tree trunk de-
clared as “Antarctic Geological Monument” by the
Italian Antarctic Research Programme. (b) The cross
section of the monument trunk showing unusual paren-
chymatous tissues in radial direction. Hammer for scale
is 28 cm long. (c) Another tree stump (ca. 64 cm diame-
ter) is exposed on bedding plane of sandstone. Hammer
head for scale is ca. 16 cm.
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HE2jotHES} 3 Afolof] AAT XY S ERb A, H23n] ity 2l 5], 2ol
T UES 9dske Thet g2 A4S vk A 2 Ak op g R (AR Ah A gze) = i, of
g3 A7 oSt} Rt WEFe R 27t A oAk Abd) vl S A m- o=
T7t R8s, o] & B R S| IS & ok R 7RIS A4E ol 712 1
Eohtgi& AAlT2 H 1@F S TR o8 SHERHAT HEY] Y2 US| FR ASHE W
o5 e ARE FESIE Aol T3} H, EE A 9ol AR71-FEP] S A4

SHA Ao vie} o] RH|ERjoliE ER(2 35| R ol AHE F] A 9 a50] v

3

20m

. Dolerite

Sm

Sr

l.>40m . < Sm
1

Om- Dolerite L>20m B
LI L L L L)
szfmcvyg szfmcvyg szfmcvyg
Fig. 11. Columnar description of the Section Peak Formation in the Skinner Ridge, Eisenhower Range. Abbreviation
in the horizontal axis of the column: s=shale, z=siltstone, f=fine sandstone, m=medium sandstone, c=coarse sand-
stone, v=very coarse sandstone, g=gravel. Facies codes: Sx=cross-stratified sandstone, Sr=ripple cross-laminated
sandstone, Sm=massive sandstone, M=mudstone, Sp=pebble bearing sandstone, Sl=horizontally laminated
sandstone.
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BeTHE 3). o]9A ALEeRol ThE B opet
A7 Aot AAE Sol st Aot
23 Mdm 20 WERE B v} o). H2
Walg 759 WZLUS A Al Qhast
4 St oR B A4 B, HAY 4R
of xskst B4)ol AT AZT FASIThE AT
23} (Elsner, 2010)2} 4|2 % 4H7] 42344
(Bomfleur and Mors, 2016; Oh et al., 2017)2 B4
B ejollice] g2z Au|aze] A4
37} EAE 54 AR g ololAlale] Abul
0] BEalE MR ool 4 Bela 5
7] R4 AlmEe W57 XS] FHERolis
FRA| o= ET 7Hs/d& AIAIZTHBomfleur
et al., 2014). AT EHE] A 5ol 2 FA= A
= A5 &3] viAsHA] Xt 2 AFAnte] A
W3t 27159l HHeta vt Beat.

olo} o] Aol ket WolsHA| THE Aok
YRS Hol AL BuEolAEN HlZ
o] ElFEH EA 7 g FEjrt oyl x| e
e} 71 5ol e BEFoldSS AR ol F
Al &5 g5 Ef=rhyolTasmania)of] WEsh=
2 n|(Parmeener)F-3to] Aot A F7} dhg
gk BRo|A A= o] Ao we} FA7} Aolgh
Z 3} ) o} (Fielding ef al., 2010).

4.2 BHE{DF AtoHD} LY ARX]O| HIGHE|F A
2718 el A Al gk 2o tiFel
AA 2 UehdtiIsbell et al., 2003). 015 Eu|e} 5
of| ZE5h= WotE A A o thet Aol 23 2=
U s wate] S, Wat el A WS} 5ol
At=E]o] gheiShi and Waterhouse, 2010; Montanez
and Poulsen, 2013). S-Hd=F A G| E]
SliE] HEslE Yol 4R =Y Yoloh 55
Aol & Sl= o] W] gt FRE "aolAx
g5, WA ZESR} tiE] ZAerd W2
stol thet olsl F1 olck. SAw W 552
st AFQ BHEoHES] WSHE A o
gk A7} w| g 42 o)A Wste] A HF ] A
A= s I e Foll ot 22449
Qelo] E]a1 ¢lrk(Isbell et al., 2008, 2012, 2013). &
= tE Aol v|F FHEoli =] EAsh= H
stElAA} AR 9 detsteleke, delA gl

HE[x| FH SulEslolse HZEET S

UHE AESHY 593
o) gigh AUt gz} ShE, Boda &
g B3 A, 187 Aol gt =e Ha

Ho] B asitt

43 AESME 0|88 Al S Y hy|

FRYIETHbY S gussloliss) v
o2 1A 300 Ao AA theFet At gol
Ze =] ltk(Collinson et al., 1994). o= FA|
o] vli2go] AR ol]-H| 2 Re BHo] A
Zujo] |2 2L Aajet 5, 51 5 cherat
B oA BEER7] dzel7] = skl FEA
02 FHZAA| o] u|=7]|A](McMurdo Station,
USA)ZEle] Ho] Faahy] npol7] % sk,
olof Hlgl| FR|EgjolHEY] H|E RIS 7] F
XA A)7](Collinson ef al., 1983) o] &of] A& o
2 A7} o a] vl stk 1 9l % shi H
Z HHlY oS 55 o Utk BHEoliE
o] H|E& R3S HEt23Y HEE STl
o suEslew ola) HHZe] W] g Hol
o, o2 A9 th=2A 2 EZFo] giAY
<+ SF7] wiZell AA A Q] FA7L gfot SHEtol & &
ol oJgk 39| o] 29| A%H HehL ol
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o Sl YA} e s AeAeA =
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(Bomfleur et al., 2014; Bomfleur and Mors, 2016;
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SHoR ol PF BulEollE ojo] kef 4
Azt ZALeL 314 o] Tt B4 o83t AtfEelo]
oI5| Baslths AL WejFE Aolth gt 3
ZQl 39| tiulE sl Eoh Alget Al Lol 7}
T3 THEE 0] 83 A S} tiv] GA| B3
o2 o|zojAok g}, ofd 7|EA Atk e
o WeiHsl A AT U 44 Aol2e| A
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s} B Ysk A7} S olof ek,




594 U - 2%

542

g2 AR 7|27 YRR B EEoliE %]
Aol 1A HE27]-3d FEH] A7) slidst
L B ERS7o] P 9HA BEg) 2 FA A
TAE FACE B Eolire] m 23] A,
g 15X, T o)y A, wAF A, T2
Z A olo|AlEHY] Aba Soll A S3E A A
ZAbo]| WhEH H|Z2R20] Bxv) AjEA gl

on, 2L AEIA Ao WE A 798 5
o] o|Ro|Ht}. ANt H|ERZFL B 2|Yo]
S FAA7)7F vl o 7|7kl AH U7
o, o2 Kt AN’ A% XA 2AL FA7] A
3-8 E3to] fE|ofof & Zlo|c). H|Z RSl o)
g A 2 HF3} SATYE 7)6ke] mshyg 2
58 B8 93 332 T8 1A ZEohE
o] TP UFE AA R A A N3} 3 FHof 7]
oJgt 4= Q)& Aol

o

Ab A}

o] =& 3] ¢ A AR FE o]
F@ et oy o] HARR A FALS) EFE | E
gollE HlERSe] AR F3E FAA
T4 vy, A9 AAET e ed /et
T A, ABA, 0|9 F, AET A= ZALY] T
< AP & d7E FIHNATLN S 3
FFARE R&DANY = BlE ol =9] 2)2H3
3 9 P44 AHTHAIRZ PM17030)” & A
A wogrt

REFERENCES

Baroni, C. and Fasano, F., 2006, Micromorphological evi-
dence of warm-based glacier deposition from the Ricker
Hills Tillite (Victoria Land, Antarctica). Quaternary
Science Review, 25, 976-992.

Baroni, C., Fasano, F., Giorgetti, G., Salvatore, M.C. and
Ribecai, C., 2008, The Ricker Hills Tillite provides evidence
of Oligocene warm-based glaciation in Victoria Land,
Antarctica. Global and Planetary Change, 60, 457-470.

Bomfleur, B. and Mors, T., 2016, New plant-fossil sites in
the Victoria Group (Permian-Jurassic) in the far North
of Victoria Land, East Antarctica. 2016 X International

_,_

rion

B
Ao
0L
o
O
1°

Organisation of Palacobotany Conference (Abstracts),
Salvador, Brazil, 220.

Bomfleur, B., Pott, C. and Kerp, H., 2011a, Plant assemb-
lages from the Shafer Peak Formation (Lower Jurassic),
north Victoria Land, Transantarctic Mountains. Antarctic
Science, 23, 188-208.

Bomfleur, B., Schneider, J.W., Schoner, R., Viereck-Gotte,
L. and Kerp, H., 2011b, Fossil sites in the continental
Victoria and Ferrar groups (Triassic-Jurassic) of North
Victoria Land, Antarctica. Polarforschung, 80, 88-99.

Bomfleur, B., Schoner, R., John, N., Schneider, J.W.,
Elsner, M., Viereck-Goette, L., Kerp, H., 2014, New
Palaeozoic deposits of the Victoria Group in the
Eisenhower Range, northern Victoria Land, Antarctica.
Antarctic Science, 26, 277-278.

Bradshaw, J., Weaver, S. and Laird, M. 1985, Suspect ter-
ranes in north Victoria Land, Antarctica. In Howell,
D.G. ed. Tectono-Stratigraphic Terranes of the Circum-
Pacific Region. Circum-Pacific Council for Energy and
Mineral Resources, Earth Sciences Series, 1, 467-479.

Bradshaw, M., 2013, The Taylor Group (Beacon Supergroup):
the Devonian sediments of Antarctica. Geological
Society, London, Special Publications, 381, 67-97.

Collinson, J.W. and Kemp, N.R., 1983, Permian-Triassic
sedimentary sequence in northern Victoria Land. In:
Oliver, R.L., James, P.R., Jago, J.B. (Eds.), Antarctic
Earth Sciences, Cambridge University Press, 221-225.

Collinson, J.W., Elliot, D.H., Isbell, J.L. and Miller,
JM.G., 1994, Permian-Triassic Transantarctic Basin.
In: Veevers, J.J. and Powell, C. McA. (Eds.), Permian-
Triassic Pangaean Basins and Foldbelts along the
Panthalassan margin of Gondwanaland. Geological
Society of America, Memoir 184, Boulder, Colorado,
173-222.

Collinson, J.W., Pennington, D.C. and Kemp, N.R., 1986,
Stratigraphy and petrology of Permian and Triassic flu-
vial deposits in Northern Victoria Land, Antarctica.
Antarctic Research, 46, 211-242.

Cornamusini, G., Talarico, F.M., Cirilli, S., Spina, A.,
Olivetti, V. and Woo, J., 2017, Upper Paleozoic glaci-
genic deposits of Gondwana: Stratigraphy and paleo-
environmental significance of a tillite succession in
Northern Victoria Land (Antarctica). Sedimentary Geology,
358, 51-69.

Elliot, D.H. and Fanning, C.M., 2008, Detrital zircons
from upper Permian and lower Triassic Victoria Group
sandstones, Shackleton Glacier region, Antarctica:
Evidence for multiple sources along the Gondwana
plate margin. Gondwana Research, 13, 259-274.

Elliot, D.H. and Fleming, T.H., 2004, Occurrence and dis-
persal of magmas in the Jurassic Ferrar Large Igneous



Lt
=

Jp

Province, Antarctica. Gondwana Research, 7, 223-237.
Escapa, [.H., Taylor, E.L., Ciineo, R., Bomfleur, B., Bergene,
J., Serbet, R. and Taylor, T.N., 2011, Triassic floras of
Antarctica: plant diversity and distribution in high pale-
olatitude communities. PALAIOS, 26, 522-544.

Federico, L., Crispini, L., Capponi, G. and Bradshaw, J.D.,
2009, The Cambrian Ross Orogeny in northern Victoria
Land (Antarctica) and New Zealand: A synthesis.
Gondwana Research, 15, 188-196.

Fielding, C.R., Frank, T.D., Isbell, J.L., Henry, L.C. and
Domack, E.W., 2010, Stratigraphic signature of the late
Paleozoic Ice Age in the Paemeener Supergroup of
Tazmania, SE Australia, and inter-regional comparisons.
Palacogeography, Palacoclimatology, Palacoecology,
298, 70-90.

Gevers, T.W., Frakes, L.A., Edwards, L.N. and Marzolf,
J.E., 1971, Trace fossils in the Lower Beacon Sediments
(Devonian), Darwin Mountains, Southern Victoira
Land, Antarctica. Journal of Paleontology, 45, 81-94.

Isbell, J.L., 1999, The Kukri Erosion Surface: a reassess-
ment of its relationship to the rocks of the Beacon
Supergroup in the central Transantarctic Mountains,
Antarctica. Antarctic Science, 11, 228-238.

Isbell, J.L., Henry, L.C., Gulbranson, E.L., Limarino,
C.0., Fraiser, M.L., Koch, Z.J., Ciccioli, P.L., Dineen,
A.A., 2012, Glacial paradoxes during the late Paleozoic
ice age: evaluating the equilibrium line altitude as a con-
trol on glaciation. Gondwana Research, 22(1), 1-19.

Isbell, J.L., Henry, L.C., Reid, C.M. and Fraiser, M.L., 2013,
Sedimentology and palacoecology of lonestone-bearing
mixed clastic rocks and cold-water carbonates of the
Lower Permian Basal Beds at Fossil Cliffs, Maria
Island, Tasmania (Australia): Insight into the initial de-
cline of the late Palacozoic ice age. Geological Society
of London Special Publications, 376(1), 307-341.

Isbell, J.L., Koch, Z.J., Szablewski, G.M. and Lenaker, P.A.,
2008, Permian glacigenic deposits in the Transantarctic
Mountains, Antarctica. In: Fielding, C.R., Frank, T.D.,
Isbell, J.L. (Eds.), Resolving the late Paleozoic ice age
in time and space. Geological Society of America Special
Paper, 441, pp. 59-70.

John, N., 2013, Sedimentology and composition of the
Takrouna Formation, northern Victoria Land, Antarctica-
provenance and depositional evolution of a Permian
Gondwana basin. unpublished PhD thesis, 256 pp.

Laufer, A.L., Lisker, F. and Phillips, G., 2011, Late Ross-
orogenic deformation of basement rocks in the northern
Deep Freeze Range, Victoria Land, Antarctica: the
Lichen Hills Shear Zone. Polarforschung, 80, 60-70.

Lisker, F., 2002, Review of fission track studies in northern
Victoria Land, Antarctica-passive margin evolution versus

HEWIR R BSOS HATER SM ME AlgaM 595

uplift of the Transantarctic Mountains. Tectonophysics,
349, 57-73.

Lisker, F. and Laufer, A.L., 2013, The mesozoic Victoria
Basin: Vanished link between Antarctica and Australia.
Geology, 41, 1043-1046.

McKelvey, B.C., Webb, PN., Gorton, M.P. and Kohn, B.P,
1970, Stratigraphy of the Beacon Supergroup between
the Olympus and Boomerang Ranger, Victoria Land,
Antarctica. Nature, 227, 1126-1128.

Montaiiez, I.P. and Poulsen, C.J., 2013, The Late Paleozoic
Ice Age: an evolving paradigm. Annual Review of Earth
and Planetary Sciences, 41, 629-656.

Oh, C., Park, T.-Y.S., Woo, J., Bomfleur, B., Philippe, M.,
Decombeix, A.-L., Kim, Y.-H.G. and Lee, J.1., 2016, Triassic
Kykloxylon wood (Umkomasiaceae, Gymnospermopsida)
from Skinner Ridge, northern Victoria Land, East
Antarctica. Review of Palaeobotany and Palynology,
233, 104-114.

Oh, C., Woo, J., Park, T.-Y.S., Kim, Y.-H.G., Khim, G.H.,
Kim, T.H., Lee, J.I. and Choe, M.Y., 2017, Fossil wood
from Helliwell Hills in northern Victoria Land, Antarctica
and discussion for their occurred deposit. 2017 Joint
Conference of the Geological Science and Technology
of Korea (Abstracts), Gyeongju, 213 (in Korean).

Ricci, C.A., Talarico, F. and Palmeri, R., 1997, Tectonothermal
evolution of the antarctic paleopacific margin of
Gondwana: a northern Victoria Land perspective. In:
Ricci, C.A. (eds.), The Antarctic Region, Geological
Evolution and Processes, Terra Antarctica Publication,
Siena, 293-296.

Ricci, C.A., Talarico, F., Palmieri, R., Di Vincenzo, G. and
Pertusati, P.C., 1996, Eclogite at the Antarctic palaco-
Pacific active margin of Gondwana (Lanterman Range,
Northern Victoria Land, Antarctica). Antarctic Science,
8,277-280.

Roland, N.W. and Tessensohn, F., 1987, Rennick faulting: an
early phase of Ross Sea rifting. Geol. Jb. B66, 203-229.

Schoner, R., Viereck-Goette, L., Schneider, J. and Bomfleur,
B., 2007, Triassic-Jurassic sediments and multiple vol-
canic events in North Victoria Land, Antarctica: A re-
vised stratigraphic model. U.S. Geological Survey and
the National Academies, USGS OF-2007-1047, Short
Research Paper, 102.

Shi, G.R. and Waterhouse, J.B., 2010, Late Palacozic global
changes affecting high-latitude environments and biotas:
an introduction. Palaeogeogr. Palacoclimatol. Palaeoecol.,
298, 1-16.

Strasky, S., Di Nicola, L., Baroni, C., Salvatore, M.C.,
Baur, H., Kubik, P.W., Schliichter, C. and Wieler, R.,
2009, Antarctic Science, 21, 59-69.

Tessensohn, F. and Henjes-Kunst, F., 2005, northern Victoria



596 U - 2F

Land terranes, Antarctica: far-travelled or local
products. In: Vaughan, A.P.M., Leat, P.T. and Pankhurst,
R.J. (Eds.), Terrane Processes at the Margins of Gondwana.
Geological Society, London, Special Publications, 246,
275-292.

Turner, S. and Young, G.C., 1992, Thelodont scales from
the Middle-Late Devonian Aztec Siltstone, southern
Victoria Land, Antarctica. Antarctic Science, 4, 89-105.

Weaver, S.D., Bradshaw, J.D. and Laird, M.G., 1984,
Geochemistry of Cambrian volcanism in northern
Victoria Land, Antarctica. Earth and Planetary Science

_,_

rion

B
Ao
0L
o
O
1°

Letters, 68, 128-140.

Woo, J., Park, T.-Y., Lee, J.1., Lee, M.J., Kim, T.H., Kim,
Y.H. and Choe, M.Y., 2013, Geological history and
stratigraphy of northern Victoria Land, Journal of the
Geological Society of Korea, 49, 165-179 (in Korean
with English abstract).

Received : June 29, 2017
Revised : August 30, 2017
Accepted : August 30, 2017



	남극 장보고기지 주변 북빅토리아랜드의 비콘누층군 층서와 산출 식물화석
	요약
	ABSTRACT
	1. 서언
	2. 지질학적 배경 및 층서
	3. 주요단면
	4. 향후 연구 방향
	5. 결론
	REFERENCES


