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Jusun Woo, Tae-Yoon Park, Jong Ik Lee, Mi Jung Lee, Tae Hoon Kim, Young Hwan Kim and Moon Young
Choe, 2013, Geological history and stratigraphy of northern Victoria Land. Journal of the
Geological Society of Korea. v. 49, no. 1, p. 165-179

ABSTRACT: Sedimentary successions in the central Transantarctic Mountains (CTAM) and Victoria Land can
be subdivided into two representative units. The first unit formed by the early Paleozoic tectonic processes of the
Ross Orogeny with the Precambrian metamorphic rocks being the basement. The Beardmore and Byrd groups
which consist of shallow marine sandstone, mudstone, and lesser amounts of carbonates represent the early
Paleozoic units in the CTAM. On the other hand, the early Paleozoic Ross Orogeny-related successions in the
Northern Victoria Land (NVL) are characterized by accretionary complexes of three terranes: Wilson, Bowers,
Robertson Bay terranes, from inboard to outboard. The Wilson Terrane consists of high-grade metasedimentary
rocks and granitoids. The Bowers Terrane comprises low-grade metasedimentary rocks of siliciclastics, volcanics,
and carbonates. The outermost Robertson Bay Terrane consists predominantly of flysch deposits of deep-sea
turbidite. No early Paleozoic succession occurs in the Southern Victoria Land (SVL). Afterwards, the late Paleozoic
to Triassic Beacon Supergroup (siliciclastics including coal seams) formed over the deformed early Paleozoic strata,
bounded below by a regional unconformity. There are minor unconformities within the Beacon Supergroup in the
CTAM, the hiatus and resulting unconformities increase in frequency and duration toward NVL. Both the Devonian
Taylor and Permian-Triassic Victoria groups occur in the SVL, but only the Victoria Group occurs in the NVL.

' Corresponding author: +82-32-260-6050, E-mail: mychoe@kopri.re.kr
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The Victoria Group consists of shallow marine, fluvial, and volcaniclastic successions. The deposition in the Pacific
margin of the Gondwana stopped after the formation of the Victoria Group. Afterwards, the geological processes
in the TAM were dominated by regional development of volcanics and lava flow units of Ferrar Group. It is effusive
and eruptive tholeiitic volcanics which formed thick succession of volcaniclastics, lava flow units, dykes, and sills.
These volcanics are related to the rifting in the early stage of the breakup of the Gondwana.

Key words: Antarctica, Transantarctic Mountains, Northern Victoria Land, Ross Orogeny, breakup of Gondwana

(Jusun Woo, Tae-Yoon Park, Jong Ik Lee, Mi Jung Lee, Tae Hoon Kim, Young Hwan Kim and Moon Young
Choe, Division of Polar Earth-System Sciences, Korea Polar Research Institute, Incheon 406-840, Korea)
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Fig. 1. Location of the Jang Bogo Station, Terra Nova
Bay, Northern Victoria Land, Antarctica.
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TECTONIC SKETCH MAP OF NORTHERN VICTORIA LAND
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Fig. 2. Geologic map of the Northern Victoria Land.
Terranes of different lithologies are bounded by north-
west-southeast running tectonic lines (Léaufer, 2010).
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Major Stratigraphic Units

Age Tectonic Setting
CTAM

Representative Lithology
NVL

Cenozoic Continued rifting

McMurdo Volcanics
Sirius Group

Volcanics
Glacial deposits

Breakup of Gondwana

Devonian-Mesozoic L .
Tectonic quiescence

Ferrar Supergroup
Beacon Supergroup

Dolerite, basalts, and volcaniclastics
Fluvial sandstone

Cambrian-Ordovician Ross Orogen Liv Group Bowers Group Shallow- and deep-marine siliciclastics,
geny Byrd Group Robertson Bay Group shallow-marine carbonates, and volcanics
Precambrian-early Beardmore Group Wilson Group Metasedimentary rocks

Cambrian

Nimrod Group

Metamorphic rocks

Fig. 3. Very simplified, general stratigraphy of the Central Transantarctic Mountains (CTAM) and the Northern

Victoria Land (NVL).
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Revised Stratigraphy
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Fig. 4. Lower Paleozoic stratigraphy of the Central Transantarctic Mountains influenced by the Ross Orogeny.
Realistic and simpler stratigraphy had suggested based on detailed geologic mapping and detrital zircon age dating
(Myrow et al., 2002). C-O=Cambrian-Ordovician, Bndry.=Boundary, Bot.=Botoman, Atd.=Atdabanian.
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Fig. 5. Three tectonic terranes of the Northern Victoria
Land (Capponi et al., 1999a).
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Fig. 6. General stratigraphy of the Beacon Supergroup
in the Central Transantarctic Mountains and the
Victoria Land. Stratigraphic units are formations.
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Fig. 7. Lower Paleozoic stratigraphy of the Bowers and the Robertson Bay terranes (Casnedi and Di Giulio, 2003).
The Wilson Terrane composed mostly of metamorphic and plutonic rocks is not considered in this table. Gp.=Group,

Fm.=Formation.
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Fig. 8. Schematic drawings showing the evolution of Lower Paleozoic sediments in the Bowers Terrane (Federico

etal., 2009).
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Marie Byrd Land, TI: Thurston Island, Gl.=Glacier.
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Fig. 10. Triassic-Early Jurassic stratigraphy of the Transantarctic Mountains and Victoria Land. Based on extensive
mapping, Schoner et al. (2007) modified previous stratigraphic schemes of Elliot (2000) and Elliot and Fleming
(2004). F.G.=Ferrar Group, Sst.=sandstone, Fm.=Formation, Congl.=Conglomerate.



174 FFM -

A ATt g ol5L e Al FAEe
sfLe] AEARSIE o] AL o] uhie] F0.2 4
95l A2 HAEs)A| i (™ 10; Schoner et al.,
2007). Schoner et al. (2007)2 o] &2 Exposure Hill
Type (EHT) “events” 2kl Aolstqtt. o]et F-AF
T AT} A9 Sf=go] HHE|oli=S} SR
SEFHiof| A B gl QITh(Elliot and Hanson,
2001; White and McClintock, 2001; McClintock and
White, 2006). =9 S3A= =29 FA7t
50-200 m YE=olH, ulj-9- FAXT 2 Y E= 3}
At (block) 7 EoHd &3] o= sl 7HA™ A
H SR Ao R o] Roj AP Y AR =
AR o= Halelh. o] Sk A/ Abek2 AF
W) 359 A2 AR e AEUT wEs| =
gt o] BAF2 FF FALE AR, 7150l
Wol 23He T4 Al Lol 9557 &= gt

o] FAAlE =7t & ddshe B B

A Feel F717d Al 2lsf A7) = gk
(Elliot et al., 1986). TAA| 2] F7l= F 100 mo] o]
2o Y7o of 2 TA o Adol| s A" ¥
A 2 ok BT v dejHo] AT

ot 224 Uehhs a2 B9 Fo| 4= nlE

siEh - 0152 - Ol0lX - LehE - U

i

B
Mo
0L

oo

AU 9hi A W3 ST} EHT 22918 At
sk B29F EE MR HH2e 5Yxoe
5701020 me) ¥R E 71 BRI EE
R L CL EEE RS
5 89IFE, AoHors ¥ 3 27t 30 19
< o|F = ALY EY EUFE=RE R Sk
3 B A o &8l E2 5o Y A97F Tk
H|Z 73 W AMe 7] A9 e 24
21 #5710l EyE0] A9d GA7dRA=R
B AHS met 35& o2 FHENeS AT
(Vavra et al., 1981; Isbell, 1991). 57| 2 37| =&
7] &3] A=Y GAofl= Ade FHoA 71
g S A B F o] BAIE FFEHUAR A
712 HolewA AN EHEY 352 &
oy, BAEL oHs] 22 WA FFEHUt
S St SHih-E] H(shard)& 2313 B H ok
271 37100 B A1} FA o 2 sHiHEEol 9l
U= A XS A8 22 vieAT GAAKR o2
v SHAE EX7F - S Egoli =9 A
Zh £A)9 A=, 37 A7l b EA
AE9| Fao] tA] FRxITt. o|uf a4 Rk
o5 AL QIih o] a3 = uijA| o] 4

|
|
A 0 | 40km
I 1

s7as0| [ T T

s7500 ——— [ |
\
\‘ 575°45"
\ | A\
|
| - i
1 { 3 i
\‘Dawd Glacier Y
w\ le . Drygalski Ice Tongue 1
0
3 0‘ Q\@‘ ! B 3 % e
30" | e ! Outpost : Cénp
$75°30 \ A Nunataks g
3 “ 4ER \ Skidog and walk tracks
7 J 4N 3 | ¢ A & ® Ferrar Dolerite
B o S \\ W iy 4 ‘ Termihal Peal'_\ @ Kirkpatrick Volcanics (KV)
o4 " g 2 | ﬁ \ ‘ Griffin 5 X Sedimentary strata in KV
L ‘ Nunatak Beacon|Sandstone
v, ﬁaanding ..“‘ el i ( \‘ 3 g
% 'z Lt : Ll :
> > = " o
i £ 1S ,ﬁ = 1A, a & ~Ambalada Peak & !
576°00° i el &3’ “; ol g < i 2 Fo0

Thomas Roc;

=

Tent Rock

Fig. 11. LANDSAT image maps showing camp and field work locations of the 2011-12 austral summer field season.

(A) Map showing a helicopter route from the Ice Breaking Research Vessel, AR4AON to the camp site. JBS=Jang
Bogo Station, MZS=Mario Zucchelli Station. (B) Detailed satellite image of the studied area, with brief lithology

of the outcrops.
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Fig. 12. Geological features of the Mesozoic succession of the Northern Victoria Land. (A) A small nunatak showing
a volcaniclastics cutting the underlying sedimentary strata. (B) Laminated sandstone which occurs between volcanic
successions. (C) Pillow basalt in the lower part of the exposure of the Kirkpatrick Volcanics, showing well developed
quenched margin. A hammer for scale (circled) is 27 cm long. (D) A cliff of dolerite sill in the Outpost Nunataks.
Note well developed columnar joints. The height of the cliff in the view of the photograph is about 40 m.
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