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K-Ar Ages of the Winkel Point Formation
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ABSTRA CT

Th ís papa pres rmsfour " eU'K·A r ages carried out on who íe-rock samp les o/ lhe Winkel Point Formatíon to lívíne basalts,
basaltic-undcsitrs ond andes ítes belong íng to lhe Fíldes Península Graup ). Two K-Ar ages of associated andesít íc plug
and dyl:e í wpposedlv eoui vatents 10 lhe Admira /I)' Bay Graup) are a /50 discussed ,

Those result s JU l-it' '"'Jl lhe M íddle -Late Paleocene age 10 lhe Iava ft ows that crop oul in lhe cen tra í-nonhem region o/ lhe

F íídcs Pení nsula ..'çing Geo rge Lsland, [ollowed b)' ali intrus íve magmat ic episode related lo lh e Ear/y Eocene .

Key wo rds. And..·.... ires , basalts , gcoc hronology. volcan ism .

Edades K-Ar de la Formaci ón Punta Wink el
(Grupo Pen ínsul a Fildes) e intrusiones asociadas

isla Rey Jorge . Antártica

E. S OLlANI J R ' , K . KAWA51UT A 2, H . F EN5TERSEl FER J ,

M ,A . H A N5 ENJ Y F . TROI AN
J

RESUMEN

Este trabajo pre senta -I edades K-Ar en roca -total obtenídas en basaltos de o íivína, basaltos andesu ícos y ondesitas
pro venientes de la Formacíó n Winkel Polnt (Grupo Pen ínsula Fítdes íy una en un "ptug" )' oiro de un dique andesítico .
supuestame nte equi valentes ai Grupo Adm ira/r)' 8 0)'. que afloran en la regi ón centro-norte de la pen ínsula Fildes. isla
Rey Jorge ,

Estas resultados sug ieren una edad Paíeoc énica Atedia a Superior para los derrames que componen la Formación
WinÁel Point, seg uidos de un episodio mag má tico intrusivo relativo aI Eoceno Superior.

Palabras claves: Andesitas, basaltos, geocronologta, volcanismo.

'Instituto de Geoc iências da UFRGS, Av. Bento Goncalves, 9.500. CEP-91.500. Porto Alegre . Rs . Braz il.
' Cenlro de Pesquisas Geoc ronol ôgicas vlnstituto de Geoc iências da USP , Caixa Postal N° 20 .899 , CEP-0l498. São

Paulo, SP . Brazil.
' Depan amenlo de Geologia da Unisinos, Av. Unisinos, 950, Caixa Postal N°275, CEP·93 .020 , São Leopoldo, RS.

Srazi\.

133



E. Soliani Jr. , K. Kawa shita . H. Fcnsrcrscifcr . M .A. Hanscn and F. Troian

INTROD UCTION

ln this work we report four new K-Ar ages carried out on whole-rock samples of lhe Winkel Point
Formation (Fenstersc ifer et al . , in press), a volcanic-sedirnentary lithostratigraphic unit lha!
belongs lo lhe Fildes Peninsula Group (Hawkes , 1961) and crops OUl in lhe south-western portion
of lhe King George Island (Fig. I). Two K-Ar ages of associ ated subvolcanic bodies are also
discussed.

The samples for isotope studies were collected during lhe 2nd to 51h Brazilian Antarctic
Expeditions , between 1984 and 1987, and had been analysed at lhe Geochronological Research
Center of lhe lnstitute of Geosciences, Universi ty of São Paulo , Brazil.

The Winkel Point Formation and associated intrusions
in the regional geologic context

The Fildes Penin sula Group (Hawkes, op . cil .) is composed by a thick success ion of lava flows of
differenl cornposi tions (from basalts lo andesi tes) intercalated with volcanoclastic rocks. lntense
weatherin g at lhe surface of several lava flows, lhe presence of plant remains associated to the
volcanoclastic (fragrnents of fossil wood) or lo lacustrine sedimentites (impressions of lcavcs). as
well as its character and structure of lava flows, strongly sugges l a subaerial generation for the
volcanics. Moreo ver, lhe unir has been interpreted as a stratocone complex composed maiuly r.v
ejected materiais issued from distinct effusive centers , partially overlapping one anorhc:.

The Fildes Peninsula Group overlies rocks of an unknown basemenl and has been dividcd inro
four minor lithostratigraph ic uníts: lhe Clernent Hill, Fildes Strait, Schneider Bay and ". ' inkcl
Point formations (Fensterseifer et ai.. op . cit. , Fig. 2). The geologica l contacts bctwecn til .m are
importam regional faults associated lO a cornplicated structural paliem of grabe ns and horsts.

The Winkel Point Forrnation is lhe youngest unit of the proposed stratigraphic co lumn and
crops out in lhe cent ral-north ern region of lhe Fildes Peninsula (Fig. 2). lt represents a volcanic­
sedirnent ary successio n composed by porph yritic-olivine-basalts . basaltic andesites and andesites
with intercalations of lapilli-tuffs and epiclastic rocks. lmpressions of leaves can be found in siltic
beds.

""0

100 "'"50o

~'" 6fCIo"nu I.
Gibbs I .."".

p~5S~G E

To--er I
o

90"[

O l Ow 1

Souf h S....t1o "d I.

'~
180°

Sm Ith (f7
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The lava flows ranges bctwccn 3 to 6 rneters in thickness . but va lues of 10 or more meters ca n
be measurcd in some localities . ln general . the erupt ive un its are cxtensive and include a basal
breccia Ilow composed by blocks and min or fragment s of cffusive rocks of d ifferenl sources .

The volcanoclasti c rocks are gre y lO purple , spec ially close lO lhe top of lhe beds, due lO lhe
limonitic cernem. This characteristi c can also be found on lhe surface of severa] lava flow s and
indicates that thcse rock s werc ternporary exposed to physical-chemical wca thcring processes
which differ from those ob served today .

Structurally. the rock association shows a regional north -eastw ard tilt (Figs. 3 . 4 and 5) with
values ranging from 10° to 30°. The terrain is affected by two main syste rns of normal fault s with
NE and NW directions . The fault planes are vert ical or nearly with relative d islocati ons of block s
not larger than a dozen of meters . The systems of faults produ cc a tilted fault blocks pattern with
downthrown block s success ive ly disposed to lhe north -northeast (Figs . 3 and 4) . Th e higher
stratigraphic levei s can be reach cd near the Coll ins Glacier (F ig . 2) . lt is possibl e lOesti mare for
the Winkel Point Format ion a minimum thickness of 500 meters, and the relat ivo arnounts
between lhe lava flows and vo lca noc las tic rocks are closel y equiva lents (Fe nstc rsei fer et ai . . in
press).

The two investigated intrusive bodies , a plug and a dyke of and esiti c co mpos ition (Fig . ~ ) . had
been correlated by Fen sterseifer et ai . (op. cit .) lo lhe Admiralty Bay G roup prop oscd by
Birkenmajer ( 1980) to assemble ali lhe plutonic rocks that were generated by di st inct macuatic
epi sodes cutting through lhe King Ge orge lsland Supergroup exposed in lhe west border " : thc
Adrniralty Bay .
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Fig. 3. Schemalic geological cross-section of lhe central-north high lands, Fildes Peninsula .
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Geochronological res u lts

The K-Ar data ob taincd for the Winkel Point Forma tio n are summarized in T ab le I and we re
carricd ou t on who lc-rock samples accordi ng lo the standard analyti cal procedures that had
already been described by Ama ral et ai. ( 1966) and So liani Jr. and Kawash ita ( 1986) . The
consta nts uscd are those rccommended by Steiger and Jãger ( 1977) as follow s:

h40K = 4 .962 X 10-1 0 a - I
h40K .,,\ = 0 .58 1 X 10-1 0 a - I

(40A r/36 Ar) ..m = 295 .5
40 K = 0 .0 1167 K">1

Th e me asured ages for the lava flows are similar . aro und 57 -59 Ma (sec Tab le I ) , ex ce pt for
Ant -B- 32A who se appare nt age is 5 1.9 :!:4.9 Ma . This lower age value , wich ex hib its a higher
analytica l erro r . could be ca used by wea thcring , whic h affe cte d the analy sed sa rnplc , and the
obtai ned age mu st be taken as minimum . ln spite of evi de nces of serpe ntiniz ation and chloriti za ­
tion , th is sampie has bee n chosen by its low er position in lhe stratigraphic co lumn . T he othe r
samples are we ll preserved witho ut evi de nce of wca theri ng o r hydrotherm al a ltera tio ns . and the
ages of about 58 Ma may be related lO their crystal liza tio n and immediatel y subsc quc nt co oli ng .

Th e two intrusi ve bod ies ex hibit simi lar ages ca. 50 Ma (T able I). They could be intcrp retcd as
two d ist inct magrn ati c episod es o r as pluton ic bodies related to the sarne intrus ive ev-m t. Hc re
agai n , the difference in age could be attri butab le to part ial argo n loss du e to wearlv- ring

Table I

K·AR AGES FOR THE WINK EL POINT FORMATION. FILDES PENINSULA GROLa' .
AND ASSOCIATED INTRUSIONS:

Group Format ion Sample Rock %K 40Arnrod Ar ,um Age ( ~1 a )

type (eeSTP/g) (%) ( I(7)

Admirally (plug) Ant·Q-11 andcs ite 0.6 150 1.27 x lO' · 36.33 52 .3+ - 1.3
Bay ( ?) (dyke) Anl-H-7-D2 andes ilc 0.4 605 0.86 x 10- ' 52. 17 47.5+ -1. 3
Fildes Anl-H-7B andesite 0.6273 1.45x lO" 28.09 58.5 + - 1.4

Winkel Anl-B-20 basalt 0.2960 0.67 x 10- ' 42.46 57.7+ -1.2
Point Anl-H- IOA bas . andes. 0.6728 1.52 x 10 - ' 33.68 57. 1+ - 1.1

Península Ant-B-32A bas . andes . 0.2458 0.50 x 10- ' 77 .97 51.9 + - 4.9

CONCLU SION S

ln spite o f the expressive thickness ofthe W inkel Po int Formation , a differen ce in age could not be
measured between the lower and upper port ion s of the stra tig raphic uni t. T he time span bet wecn
them is probably of the same magn itud e as the erro rs for the ca lculated age s (a few mill ion yea rs),
although the presence of met eori zed bed s at the lava flow surfaces in the lithostratigrap hic
complex suggests important interruption s of the gene ration processes.

Based on the present data . it is po ss ible to refer lhe Winkel Po int Formation to lhe Middl e-Late
Paleocene. ln addition, at least on e, and ma yb e two intrus ive magm atic episodes we re ide ntifi ed ,
related to the Early Eocene .

Ali the K-Ar results here included are in agreement wi th severa l valu es reported by Pankhurst
and Smellie ( 1983 ) for samples att ributed to the nort hem region of the Fild es Pen ínsul a. and are
also in accordance with the pal eobotanical studies carried out by Czajkowski and R õsler ( 198 6) .
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