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G2 BrEgolli=o] 9& GAE 22 A7Eolr]-27] R oly] Bye| F-3 HAE WAE et
I HEolr|-L B2 EH|AY] AL O R o]Fo|A glon, EA RARRF A7|d E5EY ulLo|A EHE
& o] A2t wtEo] Bulgajolhns P43 Ao R AeA k. & A MAHAG R WARE
A7 Ajgt 4 Bl - E 7] 9R] S-S Y8l 2719 34 Hupkat o] & sk 1719 -9 oF AJR oA =3
3t Ao} 2 AR S i LR35 oo LAFEAIE o]-g3te] U-Pb AE BAS AT 3H4 719
o] e @Eu|AY] AL A 95t A& HA Q] AolE U-Pb A8 Exl 7k Ty @ golxay}l AT
A1719] ~1.0-1.2 Ga®} ~530-700 Ma W ¢]o]l FEE 1, 1.6 Ga ool AL A=} 9l AP 257
(~700-900 Ma)ojl A ZojE EAS BRItk 34 Al A|BEoA 27] B ol AojE 2 Ay e
YL A HE 2 ThU B, 5422 W4 220 B2 vE 7pg 3 AR7] A8<l ~530 MaS B¢t
o] B|1 ko 2 sj4stgict A du A RoA Aol Z Ao WF ) F2E K= I Wi A
AR °Pb/ U 712 B A AL ~480 Maol 1L, A& T} AE-t) 125 2H= 7Rt Alo]o] i 2z}
AYE T Th/U H)7} 32 g9 B 7| AL ~500 Mad]| F-Ht}. o] A3t XFAgishs (75 £}
D& AANA (1) 284 BHRE ] FFo] o= 7] HH oy 71x] A&E L, (2) ~500 Mao] ¥ et
Aol wiAgdakgo] dojutom, (3) ~480 Mad]l €4 ¢l 93 HAAEH ] A g-§o] doju= T XA
o] A7) & A3Het 4= qlet

FRO0: fhe-g A%, A, WAEEAY 4& A, S EoRIE, H5 g S

Yoonsup Kim, Taechwan Kim, Jong Ik Lee and Sook Ju Kim, 2017, SHRIMP U-Pb ages of zircon from banded
gneisses and a leucocratic dyke in the Wilson Terrane, northern Victoria Land, Antarctica. Journal of
the Geological Society of Korea. v. 53, no. 4, p. 489-507

ABSTRACT: The Wilson Terrane is primarily composed of Precambrian-Early Palacozoic medium- to high-grade
metasedimentary rocks as well as Cambrian-Ordovician intrusive rocks, and was amalgamated with the northeastern
Bowers and Robertson Bay terranes during the Ross Orogeny to form northern Victoria Land, Antarctica. In order to
preliminarily constrain timing of metamorphism and provenance of the sedimentary protoliths, the U-Pb compositions
of zircon from two banded gneisses and a leucocratic dyke of the Wilson Terrane were measured using a
SHRIMP-IIe. Apart from Early Ordovician magmatic ages, the U-Pb age distribution of zircon is characterized
by a couple of major populations at ~1.0-1.2 Ga and ~530-700 Ma correlative to the Grenville and Pan-African
orogenies, respectively, with scattered ages over 1.6 Ga and the prominent early-to-middle Neoproterozoic
(~700-900 Ma) absence. The relatively small fraction, high Th/U ratio, and rare metamorphic texture of Early
Cambrian zircon in the banded-gneiss samples suggest their youngest apparent age ~530 Ma as the maximum
depositional age. For the leucocratic dyke, the weighted mean “**Pb/***U age of the oscillatory-zoned overgrowth
rims of zircon is ~480 Ma, and apparent ages for the structureless, intermediate regions with low Th/U ratios between
inherited core and the oscillatory-zoned rim cluster at ~500 Ma. In summary, our preliminary geochronologic data
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may reflect the timing of tectonic processes in the Wilson Terrane such as (1) continuous supplies of detrital materials
during the Early Cambrian; (2) the granulite facies metamorphism at ~500 Ma; and (3) additional thermal input

at ~480 Ma resulting in crustal reworking.

Key words: U-Pb age, zircon, metasedimentary rocks, Wilson Terrane, northern Victoria Land, Antarctica

(Yoonsup Kim, Department of Earth and Environmental Sciences, Chungbuk National University, Cheongju
28644, Republic of Korea, Taehwan Kim, School of Earth and Environmental Sciences, Seoul National University,
Seoul 08826, Republic of Korea; Jong Ik Lee, Unit of K-route Expedition, Korea Polar Research Institute,
Incheon 21990, Republic of Korea; Sook Ju Kim, Division of Earth and Environmental Science, Korea Basic

Science Institute, Cheongju 28119, Republic of Korea)

1. Mo

J ge A 2ryel, ZEoh} 2oige)
Sl fAIstE en, ol 2 F] FAI £
o gt A& 7| 50] Z BEEo] §lo] thF FEY
A= A7617]0] A3t A HoltHe.g., Boger
and Miller, 2004; Goodge et al., 2008). ZE 11 7| X
7} Yx1ek BEl ol = (northern Victoria Land)=
27| I A|7] e H L3l (palaeo-Pacific ocean)
o 143t ZESh thE o] AMRE 2 (Ross) 2
A7 WSk th(Palmeri et al., 2009; Gibson et
al., 2011; Godard and Palmeri, 2013). 22 A}

t G (Transantarctic Mountains)-2- w2t
= 2 e PEsle] 1 EAS RS 5 o0, ¥

OH% AU Btzuty ol AX 25 g2 b2t g
¢HDelamerian) A} 2 AZHCH I 1a; Boger
and Miller, 2004; Goodge, 2007; Fergusson et al.,
2009, 2013; Palmeri et al., 2009). E8]EgolHi==
4 A AzujEo] gois o] 2Atte] FA1% ¢
A A H BAE AT 9] o] FREeh
(East Gondwana) T &-2] e Fa] Atof|A 2] A
F2LE WIS L ZER} g B4 34
£ ojsfshet] QlolME the- Fag Aelolct. =
2athe] 94 FL Sz Fedat olo] St
S EEYE UiE JdHE, Eet FARY Bk, AE
2], L] P41, o|F o5 AFRAEY F
7} 202 A E o] Qe A o) A 1 o] of
v =l cH(Cawood, 2005; Tessensohn and Henjes-
Kunst, 2005; Ramos and Folguera, 2009). 4| E¢]
ollEE A 8715 AlQstile B2A AL
9 B4 ol U8 35 5 vhe LA A
s ghob 27] Ay 2Ae] T2 ulwA
wEsh, SMleHEo] 32 g ohls Abult o

EEC

}8t7|=2 | IP: 203.250.179. % **

2] 44eHEo] AR X Wska] Sxo] et BT
% g5l ot RHg 24k B4 TS olsie)

23}t 2| o|thFitzgerald et al., 1986; Tessensohn
and Henjes-Kunst, 2005, Ramos and Folguera,
2009; Melchiorre et al., 2011).

EREZoFIEE AoA T2 Al 7|9 A4tz
Q1 Y<&(Wilson), HR-o] A (Bowers), 2HEL H|
o](Robertson Bay) A|(terrane)2 A= o] )le
B(2 1b), ABolr]-2 2 EH 270 o] ARAS
o] B3to 2 A Ao 2 AdHA tiWeaver et al.,
1984; Kleinschmidt and Tessensohn, 1987; Roland
et al., 2004; Tessensohn and Henjes-Kunst, 2005;
Federico et al., 2006). 5% I of gt X+ =
dmt A% garozel ohys g 49l I ol
5950 oo A3 APH Y S 2R
3} 7 9 Aolol] % Ao A2 ukak el o)
3 $7HA) AAPET SE ATk o] 2715
B XY= At Weaver et al., 1984; Bradshaw et al.,
1985; Gibson and Wright, 1985; Kleinschmidt and
Tessensohn, 1987). o]& A4S E3 X|A8HE], %]
shabd, M| 7Adety A ast 2R meh 45
o] 21—014. :\:r‘l_ulgao}aﬂc tﬂ/ﬂoﬂ J_]-o]]}q 7]114 [e)

Szo] wdle w2 7 QJck(Roland ef al., 2004;
Tessensohn and Henjes-Kunst, 2005; Federico e al.,
2006; Rocchi et al., 2011; Rosetti et al., 2011; Estrada
et al., 2016). BE|ETjol=9] AAES FAIS=
27) E*EEH E2E9] Qi 7)ol gt =R ol
PAES F&Edhe 2717E olojA frh(Weaver
et al., 1984; Bradshaw et al., 1985; Kleinschmidt
and Tessensohn, 1987). |+ A+ 23} W=,
&, Hhgols, EHELE Ho] eHAo A< 44
Aol U-Pb 89| FEUEEZE 555 F
FA NN LE=H|AT] A4 A olE o A7 F
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et AS A sk vl FAlstch(Estrada et al,
2016; Paulsen et al., 2016). 7] Tt EHEE9]
olgd B4 £mR9 “Ar/Ar A HEolA
= FARHA R Jok(Di Vincenzo et al., 2014).
wetd, BulEolhE e, uhgols, ZHES
Wlo] ghAle] 27] TAT) ElAEEE SR 7] 9%)
oA feetels, 9 Aol HAE Tl 7
ejoylo] FEhel vk vhgol, mulEL o]
HAo A= 27] LEEH|AY|7IA] A&KEAS A
o 2 g c}(Estrada et al., 2016; Paulsen et al.,
2016).

22 AR A G A9 HAgRE &
d E A7)0 thet A= 23] A= gtrke.g.,
Grew and Sandiford, 1984; Talarico and Castelli,
1995; Palmeri, 1997, Henjes-Kunst et al., 2004;
Schiissler ef al., 2004; Goodge, 2007). H<= AA|2] H
AREL uhool s Qo] FAo)A ek 9
EjtH(Lanterman) AF# o] 319t WHAJZ-E A= ti=
2 GOl =RE OIFAT, NP WA=
o] YR KZEy Aoz Ad#A IchPalmeri, 1997;
Di Vincenzo et al., 2007, 2016). ¥ HAARS H| 23t
W2 A7) 9 EE AgHmaximum depositional
age) Algt} 7| GA] F2E 913 HHA] FE AP
SAE T2 HAERYG R A A& dAIY A
T2 olafslr| Hlal B4A Q] K40 X|qt A
AZQ A7} mRsteh AR 7|27 g
ZJoliE #|2keHTerra Nova) Jholl AAHH ojzi=
o] Ao I AFDSFAEE 7|% AFRAE 2
3 Zo]tKAGEX, 2015, 2016). o] Ao A= Rt
= SHAIRIA AL 2t AFE FrlEejoliE ¢
< GA Y F A Hupek A2} o] BYSHL Y=
MU A R2RE FEE2Y D uj2E WEst
a1, aFas o|xfo| 2AFEA 7S AMESle] =4
W3}t A o]Z AA 9] U-Pb A 2434t} o2
EYE 24 AR5 W E EE dAe W%t
& A719 EAS 2Tk o] AlREolA Aol
A o] Zt= ou|of thsl EJ3ict

2. X|&

Jon

bR HY

|

0x

Bl alollEE U BB AR aolr]-02
Eu|A7)e) 24 ZALE Ao HA4E Sl

rly
]
i
folr
7
ol
=)

| 44l otoio| X{0}Z SHRIMP U-Pb 912 491

7P WA £l A Folot (23 1b; Kleinschmidt
and Tessensohn, 1987). o]& 27| I ¢4=2
HollH o2 BEA dyEe 2o ujdsh
UE L HRolL, EHEL o] AAIR AlEE
t}. o]& UA|9 A= HETE S Tet Holol(Leap
Year) TEtjjo] &J3] AHti (2™ 1b; Capponi et
al., 1999; Crispini et al., 2007; Rossetti et al., 2011;
Di Vincenzo et al., 2014). g9< GAE F+As = =
7) A FAEE WAEHY W BHYT
chaket 249) Auelopr]-emmulAT] ek
2 FA= 0] Qltke.g., Grew and Sandiford, 1984;
Talarico and Castelli, 1995; Palmeri, 1997; Bomparola
et al., 2007; Giacomini et al., 2007; Rocchi et al.,
2011). vR9-0] 2 SRl 2-%7] B elolr| o] thop
g st A ERYeR HE AL
(Sledgers) S} 5-37] A elofe] EL uiho
A 9l o] ek, A3l Akt % eleko.z 7 )
2] (Mariner) S, 8|1 o]& Aoz gy
e 7] FHEop|-27] LETH|AY] AR
o A%t golo] 2oz T4 o] YrhRoland
et al., 2004; Di Vincenzo et al., 2014; Estrada et al.,
2016; Paulsen et al., 2016). B< A9} vR-o] A
A Abololl= HE T SFHE w9ty o 22
Aol E, 28RN F YA A HE
HAJoFE 0] AR=3ITHDI Vincenzo et al., 1997, 2016;
Palmeri ef al., 2007). 2HEZ> H]o] AAl= YA
A E3gez LAE Y ok(Kleinschmidt and
Tessensohn, 1987).

P& kx| o] QAo A H Floly]-e 2 EH| AT ¥
A1 BAIe) Te)T o8 RATO R wEs
£ $7] #E7]-772k7] B|E(Beacon) X #|2KFerrar)
T3 A W = (McMurdo) 3HikeHA| =
#=o} SITHGANOVEX, 1987). A=Al 4
$o A ARo] SAEHL o] R Bt B
slolol Al A5 v o] 5] AR TTHe.,
Schubert, 1987; Ulitzka, 1987; Palmeri, 1997). ©|
oF A A3 AT AU E HEE T eg,
Schubert, 1987). WA o] Ao A A&Este 23
A AN FTA FERT AUT Tkl
(metamorphic field gradient)& 9]}, 11 ¥
A er-otg AL ~700-750C, 4-5 kbar2 =%
Hoh(Palmeri, 1997). WA oA 42 HAAEZE XY
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of wet HAE Holw, AR HH F2F HES}
I e ARAG-THA HAERYe R FAE I
(Rennick) H¢}, B ZF=1](Morozumi) i}, 2
E5l dA(Retreat Hills) HY 53 184 Aot}
U= FH I Ay, MX|&(Murchison)
% 5ol A Y& HAAEIA| (Wilson Metamorphic
Complex)& T+A3H ¥ 1b; GANOVEX, 1987).
AR HupA oA = WS RS0l BHEYH

=

rior

. 0|EQ . 2z
o

o5 T

of o, o] S 25 H FA7 WYY MG
2291 278 ~700-900°C, 6-9 kbaro]cHTalarico
et al.,, 1995). & YA Q] B fo /X7t A& &
2 A9 SAY W HupAto] ELF AojE 9] U-Pb
ARG oz iE ST MPGF HAAZE] A7l
~500 Mao|th{Henjes-Kunst ef al., 2004). HAAI}Q]
244 Ao)]Z U-Pb AL ~0.5-0.7 Ga, ~0.9-1.3 Ga,
>1.6 Gaoll 227} S =] Jlon, o|=27Y ¥
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Fig. 1. (a) Schematic map showing the contiguity of Australia and Antarctica before the breakup of Gondwana,
as well as that of the Ross and Delamerian orogens. (b) Tectonic province map of northern Victoria Land (NVL),
East Antarctica, with sample locations. Modified after Laufer ez al. (2011). A white box indicates the location of

the Jang Bogo Station.
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2= SYEL|0IE A UM o4 Ho

< UA HAERAEY 29 BA Aol ~530
MaZ 4% v} QlthEstrada et al., 2016; Paulsen et
al., 2016). Y& GA 2] AEolr]-2 =2 =H]|A7] &
Al g E 3 A4 Y (Granite Harbour
Intrusives)= Z237}%, PSS, EdTtolE
522 Aro] tpFslth(Borg et al., 1987; Ghezzo
et al., 1987; Armienti et al., 1990; Rocchi et al., 1998,
2004). o5& 2AE X3kt Az =SS 7 ol A
9] A3-¢ZE](calc-alkaline) A|E 2] uf1n A
= A AISHAIEE, K o] wispr 231 -3 AYFulE
(metaluminous) ¥ S-& LT 0|5 (peraluminous)
o A3fsty B4 e Aol BT AET
(Borg et al., 1987, Vetter and Tessensohn, 1987;
Armienti ef al., 1990; Biagini ef al., 1991a, 1991b; Di

t SuE olaio| Xo{= SHRIMP U-Ph 18 493

Vincenzo and Rocchi, 1999; Dallai et al., 2003; Rocchi
et al,, 2004, 2011). A1) elo] wAE|ZI el
o) it 49, ), Foke P} ekt
™, o] 59| FX] AF-2 480-530 Mao]tH Armienti
et al., 1990; Tonarini and Rocchi, 1994; Fioretti et
al., 2005; Bomparpla et al., 2007; Giacomini et al.,
2007).

3. 24M I

AojE U-Pb 9% 42 Asl d& dAlelA
=709 T4 Hureda o) & Blstar gle e
o A 2E AFEIAT A HA Hupe A2 of
LEYo](Mountaineer) HAY E3H] Y W&

Fig. 2. Outcrop photographs showing relative chronology between host gneisses and intruding dykes of variable
compositions from the Mt. Murchison (a, b) and Deep Freeze Range (c, d), respectively. (a) Banded gneiss (sample
WTO001A) was cross-cut by leucocratic dyke (sample WT001B), and both lithologies were intruded by mafic dyke.
(b) Banded gneiss with sub-concordant quartz vein and pegmatite patch. (c) Banded gneiss (sample WT008) with
penetrative gneissic foliation defined by leuco- and melano-cratic layers. (d) Leucogranite containing garnet and
cordierite (dark and greenish spots) discordantly emplaced into banded gneiss.
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Z<>1IA1 AL 1b). o] AE(WT001A)=

Pk o] o] FEg HAR Y-SR
HuFFO 2 (T1H 2a, 2b), WP H A G} of| et
O|E ¢fdljo] A AEIHIH 2b). T4 Huteke
s A= FAT S GHIHWT001B) 2 o]
S A A2r] BT 18 S HEE A
THZH 2a). 24 Hopeh Wifolls 552 019 9L
L ouwlz olmo] |G| o] A} Hojelol
dEE A2 e S Gw(WT001B) Rt o]
S A1 HYT A2 A HTH(1H 20). T4 H
TFHWTO001A) ] HiEgE2ete AR -S25-
A GAPGHCZ(TY 3a), 272 WK, E
ElLfo|E9f oA AfolEat I3|4o] RAdFER

=

rior

. 0|EQ . 2z
o

aaT

AREST S8, Agal AFRFA] o] Z+ZF =2 &
Sojje} L7} &t AJE A F(compositional
layering) & & A olgttt. TARSA-S dj7l 500 um
ol HHtE WA PR, SRR XoE=
274 g Aot T 2RI AA
h Etetel 222 FASN Y23 3a), A
Aoz 5emyl APE LuizL B (boudin)s}
2 A= Fei= Felo 23pEA Stk HgS T
2 apgago] LAsh, FHA AHAP2
&l oJsf YA FA7E EF 2R oFAKsubgrain)
7 FFUETHLY 3b). ARALE E3] Lol WA 7hs
oJx]= A (polysynthetic twin)o] % o],
BenAqg EYTL I IWHORE HE

Zm.ispf

Fig. 3. Photomicrographs of banded gneisses and intruding leucocratic dyke showing representative mineral assemb-
lages and microstructures. (a, b) Clinopyroxene-biotite banded gneiss (sample WT001A) showing clinopyrox-
ene-rich (a) and -poor domains (b), respectively. Clinopyroxene is in textural equilibrium with other rock-forming
minerals in (a). Inclusion-rich plagioclase porphyroblasts are rarely observed in (b). (¢) Highly altered leucocratic
dyke (sample WT001B) showing euhedral plagioclase, sub- to an-hedral clinopyroxene and amphibole, and sericite.
(d) Biotite banded gneiss (sample WT008) showing chessboard extinction of quartz (white arrow), exsolution texture
in K-feldspar, and fine-grained muscovite. Amp-amphibole; Bt-biotite; Cpx-clinopyroxene; Kfs-K-feldspar;

Ms-muscovite; Pl-plagioclase; Qz-quartz.
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S 3b). B4 Bnkehe Tt gl Su
QFU(WTO01B) S| hIEFE 23k ElehfolE-24
AERRIA- AP A ol 30). AP &
559U Goiah SAA W Z4sje] FRa
$54 gojo] oFg 9212 Holgh F4 L 24
He FUA0] R WA BE(15 mm), APAL
Y 2920 A9 A WA 2533 310
mm) 0.2 JEF 184 BEE D ARHL 5
SR-514 9 A2 of Wao] AsltHL ).

T A Hopgh Algs d 2= g YA (Deep
Freeze Range)®] Z 2| AEF]|(Priestley) HY A Y
ol A RFBIHTHLH 1b). o] A Z(WT008)= Z-&
= wvihoz, 94 A&T Eutek Amoh fAs
A g $ 52 BeE Fald 4eg Holn)
S s74eto] ofs) B FEE UERITHIH
2, 2d). F-¢7 W] RBERFE FLw-F
FAAA- Mo 2, 20| EehiolEe} wMew
W R AER Aol Q5|4 EeIT. S
ore 27k(flake; 37 <1 mm) T PEA Fej2
AEshe Semel Aol SR 2 49
(-5 mm)o] okal7l Wkt 912l Aolwckad
3d). 494Rrh QA7 e 4 WA WA A
AP 9 ] TR AR Gelo] WaE,
HPe shEag DE(~60 o)l N WY
2 AASh= ALK E A3 (chessboard extinction)
o] 219l W (Kruhl, 1996), A2} H3-40]
A Quagel ofat 7z Sus B
A gHeth(1Y 3d). FPAREES 9 AAE 2
Ago] SAJs}c. Elehtol ol e £} 500
um oJale] G E B8 w] Fe)o] FemKAA-
APl R ol Bl em oA 2ek 4
S3t} o] tREE YA JA A= Gl v
5lal A G- AAEY 1S X8k, ol2gt
2212 K % Al (:Ti)o] H€ &-85&°] 243}t
o= AAE o)A E R U A o] 4hE3iT)

A

IS
HI

AT A ABES Fdual7]o A E
7|1& ol&3lo] Bu= WESITE A AMESto] o]
BioflA] 230 im olate] FEAJES R & &
T FAE o] &5 AFH < HiFE U A EE

| 44l otoio| X{0}Z SHRIMP U-Pb 912 495

Aol 2SS FTAIEY 7 of|ZAnRRE
ANEHE IPA F, Aol YA ARt = &=
el w7 dntstelh U =g 21 st
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Fig. 4. Cathodoluminescence images of zircon from (a) clinopyroxene-biotite banded gneiss (sample WT001A),
(b) leucocratic dyke (sample WT001B), and (c) biotite banded gneiss (sample WT008). The grain numbers used
in Table 1 are shown in each image of zircon. Ellipses denote the SHRIMP analytical spots, and numbers represent
the 2°°Pb/*8U or 2’Pb/?*Pb ages of the spots.
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Fig. 6. Weighted mean **Pb/**U age of low-Th/U
(<0.1) zircon overgrowth rims in the leucocratic dyke
(sample WT001B). MSWD-mean square of weighted
deviates.
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(n=562; Adams et al., 2014;
Estrada et al., 2016; Paulsen et al., 2016)
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Fig. 7. Probability density diagrams showing the U-Pb
age distributions of detrital zircon from (a) two banded
gneisses and a leucocratic dyke (this study) and (b) the
Priestley Schist compiled from available literatures
(Adams et al., 2014; Estrada et al., 2016; Paulsen et al.,
2016). Temporal ranges of the relevant geologic activ-
ities such as the Ross (yellow), Pan-African (green),
and Grenville orogenies (blue) are also shown.
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