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Abstract: The coal measure resources in Antarctica possess great potential yet have received limited research. The
discovered coal measures are predominantly Permian strata, with a few being Mesozoic-Cenozoic strata. The coal
measures are essentially distributed in the Transantarctic Mountains and Prince Charles Mountains, with some parts

found in West Antarctica. The coal-abundant strata in the Transantarctic Mountains are mainly Permian-Triassic
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Victoria Group of the Bacon Supergroup, and the coal-abundant strata in the Prince Charles Mountains are mainly
Permian Bainmedart Coal Measures of the Amery Group. The coal in Antarctica exhibits the characteristics of a
high thermal order and is mostly thermal metamorphic coal. The coal in the Transantarctic Mountains is mostly an-
thracite, super anthracite, or natural coke, which has the characteristics of high alteration. The coal in the Prince
Charles Mountains region has the characteristics of high volatility and low sulfur. The vitrinite reflectance, which
represents the maturity of coal measures, gradually decreases to a relatively stable trend as the formation age from
old to new in the Bainmedart Coal Measures. The development of major coal measures in Antarctica reveals that
during the Late Paleozoic and Early Mesozoic, the Antarctic was warm and humid with lush vegetation, and the
sedimentary environment was vastly different from that of today. The existing coal measures were mostly developed
at the intersection of river and lake sedimentary facies. The development and history of the thermal evolution of coal
measure disclose that the formation of Antarctic thermal metamorphic coal measure is related to the breakup of
Gondwana. The linear distribution along the Transantarctic Mountains of the Ferrar Large Igneous Province is cou-
pled with the location of typical Permian coal measures, and the dike formed by the Jurassic short-term concentrat-
ed thermal event can be regarded as the signal of the commencement of thermal alteration of the coal measure,
while the heat rise caused by the further breakup of Gondwana at the end of Cretaceous may be the main cause of
the high coal rank and high maturity of the Antarctic coal measure.

Key words: Antarctica; Permian; coal measure; lithofacies paleogeography; thermal evolution history; Gondwana
breakup
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Fig. 1

Schematic geological map of Antarctica (modified after Talarico er al. , 2022)

AP—PIZERR KA ; RC—E S0l ; RP—Z Wik IIEE s VC—/RIE B 5008 ; VHC—P 9 /R b so bl ; WAF—BUR ST -1
IR - IR TR EEIE LA ; NC— B R SEHl ; Lo—2A%Hb%E ; WO—BUfB/RIE 1L ; RO—% Hiidh 1Ll ; MC—3E4%3 1L ; M-F-C—Eh#R4i -
AR - FEIAIR L4
AP—Amundsen Province; RC—Ruker Craton; RP—Ross Province; VC—Valkyrie Craton; VHC—Vestfold Hills Craton; WAF—Wilkes-Albany-
Frazer Orogen; NC—Napier Craton; LG—Lambert Grapen; WO—Weddell Orogen; RO—Ross Orogen; MC—Mawson Craton; M-F-C—Madura-

Forrest-Coompana Province



552 ik

A s IR 2R M2 R S HCGS X PL AN R i 28 A4 0 7 441

P S 20 22 i e AR M s X1 B 4 R i i — 38 43, T
LRI E] (29 180 Ma) FFER4T2¢ | bifi 5 3% 31 18
] oA i 7 1 R B S 0 i A K it 20 5 ) 3 i B
Sy (Yaxley et al. , 2013) , ENJEMRERAER A5
RN 53 1, O T 4 TG ] JL A% 3 MR A S Al B
TR AR 22 (B A B R 25t Bsf 10 2 s & i e Al
BAER B ZAE 95 Ma ZJ5 A 43 B 12K ( Veevers and
Eittreim, 1988) ; Fg M ¥ &% Tl vy A1 R 52 PH Fg 45 42 X
FUAA R il J — A F 3 4 0, B 2 AR OB
X — Ik FR W L0 15 g AR IR, R BT FEVR Y R AR
LB 1 ( Barker and Burrell, 1977) ., 7E#4H
A0 XV EL A 3 B TR A oy RS AR R I A X LA
AIVE RS (KT ) 240 G547 25 ) g AR HARE ofr, 520 17 DA
T BB 2 381 D A 2, 381 VY 22 ) S 4 % ( Bark-
er, 1982; Cooper et al. , 1982) .

XITCa b AR AOR 2 1 75— B HE S D IR RLR
Kkl (Ferrar Large Igneous Province) , W A% T
R LKL 23 A R 3 500 km , I 1] 38 KR T 4R B

.

HBFEAf ( Elliot and Fleming, 2008) . FHHI/R K K 1L #
B HRAGE LR A T 2 45 2B 3R
Y ¢l il ( Elliot and Fleming, 2008, 2018; Elliot
et al. , 2021) HUFTAFAREEREE N 183 Ma ifq
WG NPT R SE TR 1 ~2 Ma 37 55 174 B[] 1]
F& P ( Elliot and Fleming, 2008; Burgess et al. ,
2015) , FeH M o 24 1Y) Jd B 5 ZUAR A 5 A K =R
(Elliot et al. , 1999; Elliot and Fleming, 2021) , %} fi
R A L1 ik DL 8 e AR 7 A WY 18 A2 A6 5
(Bomfleur et al. , 2014)
2 PR IE oA KA A R AL
FFAE
2.1 ERBERMESHET
PSR 2R 20 A R E I B, — & R R
BLOTAT AR BT R B L Tk 2 A 2K 3 - L b X
(B 2) . WS R RO LT3 mT W =S 2d - =gt
ZH)ZH9 H 7% (Crohn, 1959; Rose and Mcelroy, 1987)

L)
L P

K 2 FEM B R R A s B K (HE Bradshaw, 2013; Merrill, 2016 1&240)
Fig. 2 Map of coal measure in Antarctica ( modified after Bradshaw, 2013 ; Merrill, 2016)
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