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A Rb-Sr isochron diagram for the Znosko Glacier
Formation (Cardozo Cove Group), Admiralty Bay,

King George Island , Antarctica

K. K AW ASIIITA 1 and E. S OLlANI JR . ~

AlJSTRACT

This papa p rrs ent s and (JiJCIIJUJ lhe time \ '0 / 111" ofóO =5 ,\ 10 obtoined fo r Znosko Gtocier Form ation rCordo:o Co ve
GroufI), I, h,( J: rrops 0111 ai Admitaltv Roy . Kill.S: Gt'O' Xt" tstond, Tira (fala 0/10." to drsign a Rb-Sr isochronír d íagrom
af u-r lhe' l .w ,' c'f ' II ' ana lvs is 0 1/ sis ba soltic andes ítr sump lrs fr om thr OtltCTOp S of lh(' MacÁt"l/ar and Escu-ro inlets .

.' 1/1" (J rc '.1: " iii co rre íotcd lo the 57 Ma (1 1: (' otreodv ovai íab íc f or thi s injormation, obtuined throllX" lhe whotc-rocí;

K·,\ : .'1/1,,1:. :. ," l'Í lI g COIl JiJ /( ' ''' with othrr K·A r do sa from moer/a.";".': or intruding uniu .

\. /t i', r . I!J vvidenccs (ch toritization und curbonat izotioní and important structura ídef ormanons distrib uted ln IIIe
Co r-I •. ,. ( . \ ;:- OIIP , ma de posss ble 10 intrrpret as minimu í thc K~A r 1l1:l'S of this unit, resut tíng fr om Ar partial tossrs b.\
the III. J..., f. • ;~/'(/ l illg i" magmaüc cpi sodes, ufte r the ír orig ín. T/ris Ü added 10rire occurrence of f oH il plunts umaillJ in
tln : '," 1'<'1 ;/, .r vCardo:o Co n ' G roup [A dmiru lcn Pc a k f orma t íon} , considered eH Upper Mesozoíc . confi rming IJri' o /der

U ,l.:I ' ;1\ 1' (1/11. 1/1 !( Ir l /r(' ro eJ.. U"'I.

r h(' m nc: iaca t íon of Znos ko Fo rma tion at late M esosou: is neit her corroborated bv the obtained Rb -Sr result , but IJrt'

povsibiluv tha: such a "a/ui' a tso follows f rom S r ísotopic homog enr ítv due 10 ove rlavi ng gr o tog ico t ep ísodrs is 1101

cj cvtcd.

Kcy word~ Gcoc hronology. basa ltic andcsu cc. mctasomatism. Uppcr Mcsozoic .

Diagrama de isocronas Rb-Sr para la Formaci ón
Glaciar Znosko (Grupo Ca leta Card ozo), bahía Almirantazgo ,

isla Rey Jo rge . Ao tártica

RESUMEN

Este trabajo presenta y discute el valor trm poru í dr 60 ~ 5 .\Ia obtenulo para la Formu ci án ZIIOSI.;O Glucíar (Grupo
Cardozo Covr )qu r af lo ra t.'fI ('I inte rior de la bahia Almirantazgo , isla Rry Jorg e , Los datos permiten la etaborac íón de un

diag ram a ísocrónico Rb -Sr a p artir ./'" unálisis isot ópico de 6 mUi' slraS dr ondcsisas ba seiltica! . provenientes de los

afl orum íentos de las ensenudus .\ fackel/ar y Ezcurra .

Tal resu ltado (' 5 romp u robtr con {a edud de 57 .\la ya disponibles para ta fo rmacíón, obtenida por el m étodo K-Ar ('II

roca-total, y es Co" ('T('1Jle co n otros dutos K-A r p rovenientes de unidades que la cubren o i " ,r uye fl .

'Ce ntro de PCSqUi S3!lo Gc ocronol õgicas , Instituto de Gcoc iências da US P. Caixa Postal NU20 J~99 . CEP-O I498 . São

Paulo . SP - Brazil:
' In.. ituto de Geoc iências da UFRGS. Av. Bento Conçalvcs . 9 .500. CEP-9 1.500. Pano Alegre . RS - Brazil.
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Evide nc ias c/c metasomot ísmo tc íoritizoción )' ca rbo natizaci ôn} )' de deformac íones estructurales impo r/a mes
repartidas en e/ Grupo Ca rdozo Co\'(" . hic ieron que las eclodes K-Ar de esta un ídad fu esen interpre tadas como minímas ,
resultantes de p érd ídas porciales de Ar por el reculent am íento de las rocas ('11 episodios magmáticos , posterio r a su
origen, Esto sr SlImo a la ocurrencia dr restos de plantas fôsiles ell la unidad superior dei Grupo Ca rdoz o Cave
(Formatíon Admiraíen Peak ] considerados como t i Mesozoico Super ior , corrobora ndo la hip ôtesis de Ima antígüeda d
ma yo r para t>I conj unto rocoso ,

La posici ôn temporal til' la Fo rmoci ón Znos ko Glaciar , aI final dei Mesoz óico. tamp oco es confi rmada por eí
resultado Rb-Sr obte nido. p cro no sr cxclu ye /a posibítídad de que este valor tamb í énresult e de homogenizaci án isot ópico
deí Sr como cons~cu('"âa til' ep ísodios geo l ôgicos supe rp ueuos .

Palabras claves: Geocronolog ía , andesii as basálticas. metasomatismo, Mesozoico Superior.

INTRODUCTION

This paper presents and discusses a new Rb-Sr isochron diagram including six whole-rock
isotopic analysis of lavas from lhe Znosko Glacier Formation (Cardozo Cove Group). Inner
Adrniralty Bay, King George lsland, South Shetland Islands , Ant árctica (Fig . I and 2).

The samples are andesites collected during lhe Second Brazilian Antarctic Expedition , in
1984. and dated radiornetricall y at lhe Geochronological Research Center of lhe lnstitutc ar
Geosciences, University of São Paulo, Brazil.

The new Rb-Sr isochron age is concord ant with a previous K-Ar age presented by Birkenrnaier
et aI . (1983a) and also with other K-Ar ages from younger lithostratigraphic units (Adrnira.c:
Peak Forrnation and Dufayel Island Group) and associated intrusions (Wegge r Peak Group)
(Birkenmajer et aI . , 1982a, b; 1986).

THE ZNOSKO GLACIER FORMATION
ANO GEOLOGICAL SETTING

The Znosko Glacier Forrnation is lhe oldest lithostratigraphic unit of lhe Cardozo Cove Group
(Birkenmajer, 1980a, b: 1982) and its basernent is unknown . More than 500 m thick , this
formation is represenled mainly by basaltic andesite lavas that predominare ove r fine-grained
pyroclastic rocks. Petrified wood fragrnents and ripplemarks were observed within lhe scdirnents.

AI lhe inner Ezcurra Inlet , lhe Znosko Glacier Forrnation underlies lhe Dufayellsland Group,
composed by the Gdynia Point and Dalmor Bank fonn ations, from which it is separated by a
conspicuous angular unconformity. The oldest fonnation is represented by coarse to very coa rse
agglomerate and edgewise conglomerate , often of debris -flow type. The youngesl Dalmor Bank
Fonnation is mainly composed by tuffaceous rocks with intercalations of basalt ic andesi te lavas
(Birkenmajer, 1980a; Birkenmajer et aI., 1982a).

ln the type area, near Mackellar Inlet (Fig. 2), the Znosko Glacier Fonnation is locally overlaid
by the Admiralen Peak Forrnation (the upper lilhostrat igraphic unit of the Cardozo Cove Group)
with a slight angular unconfonnity. The younger fonnation is at least dü m thick (erosional upper
boundary) and cons ists in its lower part of tuffaceous beds with fossi l plants, crab-burrows,
load-and llute-casts suggesting sedimentary processes under restricted shallow marine condi­
tions. The upper part is represented by a massive basaltic andesite lava llow (Birkenmajer, 1982).

The Wegger Peak Group is represented by pluton ic bodies of quartz-gabbroic through
quartz-dioritic to granodioritic composition that cut through lhe Znosko Glacier Formation
(Birkenmajer, op . cit.) .
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Gcology and pctrography of intrusivo bodics

ln lhe wh ol c Cardozo Cove G roup. but mainl y in its lower and middle parts , evidences of
mct asomat ic processes and low-gradc metam orphisrn occur, ind icated by a widespread chloriti­
zatio n , carbo natizatio n and o the r al tc ra tion phen orncna, spccially d ose lO lhe Wegger Peak
G roup intrusio ns , ln addi tion, at lhe inner Ezc urra lnlet, lhe volcan ic complex in quest ion is
stro ng ly fo ldcd as a co nse q ue ncc o f lhe strikcslip deformat ion of lhe Ezcurra Fault systern
(Birke nrnajcr, 1982 ; Birk enmajer e t e/ .. 1986).

PR EVIO US GEOCHRONOLOGICA L DATES ANO INT ERPRETATIONS

Bot h Zn osko G laci e r and Admiralen Peak forrnations of lhe Card ozo Cove Group, have K-Ar
dates avai lab lc carried OUl o n wh o le-rock sarnples . Th e resu lts are 56 .8 :!: 1.2 Ma and 43 .7 :!: 4 .8
Ma . rcspecr ivc ly and we re inte rpretcd by Birkenmajer et ai. ( 1982a; 1986) as apparent ages as a
co nscqucn ce o f tcrt iary reh eating o f o lde r lava s. ln fac t, a resetting event s is strongly suggested
for lhe yo unge r lithostratig raphic unir, whose date "coincides rather well with two OUl of three
K-A r dat e - "r lhe Wegger Peak pluton that cu ts through lhe Cardozo Cove Group" (Birke nmajer
et IIi 198,-, ; I, ee bclow and Tab le I).

1 ;') 111 ,'" ' Iufaye l Island G roup a thic k lava flow , at lhe base of thc Dalmor Bank Forrnation,
wa-. ~ a l c l" 'i 1.9 :!: 1.5 Ma (Birke nmajer et ai ., 1982b) and thi s value is probably related lOlhe
co. " 11); " ' ( lhe c rysta lliza tio n cvent .

, hc rc ' .hree K-Ar dates for lhe Wc gger Peak Group intru sion at lhe Mackellar lnlet : 31 .7 :!:

O." -vIa: ·)' 'i :!: 4 .8 M a and 43 .7 :!: 9 .8 Ma (Birke nmajcr et ai., 1982a; 1986 ). The first and lhe
sccond d ive rgi ng results werc ob tai ncd o n lhe same sarnple , and lhe discrepancy was explained by
inho mogcne ity o f lhe analy zed rock sa rnpie due lOa different iation phenomenon (Birke nmajer et
al . , 19 6 ) , T he o lder age s wcre co nsi de red as indic ative of lhe Wegger Peat intrus iori' s emplace­
mcnt an d coo ling .

A tcntat ive Late Jurassic Early C retaccous age was proposed to lhe Cardozo Cove Group,
based o n numero us fossil plant remains that can be found in Admiralen Peak Formation 's fine
pyrocl astics , and have bee n interp reted by Zas ta wniak (198 1) and acc epted by Birkenmajer
( 1982) a nd Birken majer et ai. ( 1986) as Pogiophyllum sp. Heer.

ANALYTICAL M ETHODS ANO RESULTS

T he norrnal ized 87Sr/86Sr rat ios we re perfo rrned in unspiked a liquot s using a new rnult icollector
VG·354 mass spec tro rne ter . Th e ass umed e rro rs are not co nventiona l standard de viat ion s. The
minimum e rror o f z; 0 .00003 , base d on repl icare ana lys is of NBS-987 standard , was inereased lO
lhe ind iv idual ana lysi s . St andard dev iat ion s o f lhe ana lys is (o ) were usu all y less than 0 .00003 ,
hav ing in ge ne ra l 60 lo 100 rat ios . Five determination s of 87Sr/ "6Sr in lhe NBS-987 resulted in a
we ighted mean valu e of 0 .7 1025 :!: 0 .00003 .

The six Rb-Sr whol e-rock ana/ysis (Table 2) plotted in an isochro n diagrarn (Fig. 3) exhibit a
very line ar array , with in lhe experime ntal e rro rs , as stressed by lhe low vaIue for MSWD of about
0 .5 . Th e co rrespo nde nt age for À = 1.4 2 x 10 - I I Y - I is 60.4 :!: 5 .3 Ma and lhe initiaI ratio for
87Sr/H6Sr of 0 .7035 is similar lo lhe pre sent values of mid-ocean ridge basalt .
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Rb-Sr isochron diagram for lhe Znosko Glacier Form.

Table 2

RB-SR ISOTOPIC ANALYSIS FOR THE ZNOSKO GLACIER FORMATION :
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Mainly because oflarge variat ions in Rb contents, ranging from 3.7 to 129.9 ppm, significant
differences were detected in Sr isotopic compositions . The linear array would be regarded as
primitive, coeval and homogeneous initia l 87Sr/86Sr lava flow , notwithstandi ng these cond itions
could be reached by metamorphism. ln view of this, lhe calcu lated age of-6O.4 :!: 5.3 Ma,
concordant with the K-Ar age of 56.8 :!: 1.2 Ma would be lhe age of the Znosko Glacier lavas. ln
ouropinion , it is very unlikely that a metarnorphic proces s results in a homogeneous redistribution
of 87Sr abundances in the scale of lhe sample area .

Six K-Ar detenninations obtained from the pertinent Iiterature for reference purposes are given in
Table I , and the Rb-Sr analyti cal data of six sampies from Znosko Glacier Fonnation are given in
Table 2.

Sample n" si« Rock Type Rb (ppm) Sr (ppm) " RB,16Sr I7Sr/ll6Sr

Ant-26C
Furma nczy k

129.9 467.4 .8038 :!: .0089 .704 17 :!: .00004
Ant ·25G 55.4 527 .4 .304 1 :!: .0058 .7038 1 :!: . oo5סס

Anl ·261 Point basalt ic 58.9 638.8 .2667 :!: .0046 .70372 :!: . oo5סס

Anl ·32C Dufa yel Island andes ite 28.5 542 .9 . 1520 :!: .0026 .70359 :!: .eooos
Anl -89

Pond Hill
3 .7 959 .2 .0 10 10 :!: .000 1 .70348 :!: .00006

Anl ·90B 15.7 625.4 .0724 :!: .00 10 .70360 :!: .000 17

AGE: 60.4 :!: 5.3 Ma (sce isochron diagram , Fig. 3)
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ln tenns of lhe initial ratio ofO. 7035, lhe basaltic andesitic lavas ofZnosko Glacier Fomlalion
suggest a mantle derived material with minimal crustal contamination .

ln conclusion, lhe K-Ar and Rb-Sr data for Znosko Glacier Forrnation indic are lha! both
systern s have been little disturbed by suces sive overlying lava flows. It seems that if this
hipothcsis is correct, lhe Mesozoic age based on lhe remains of a plant fossil Pagiophyltup sp.
Heer is incorrcct and also lhe K-Ar ages of basaltic rocks in such situation s would be fairly valid .
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