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U-Pb dating ef zircens frem a metagabbre ef the Purride
amphibelitic unit (Cabe Ortegal Cemplex, NW Iberian
Massif) yielded an age eof 1159 + 39 Ma, interpreted te
appremimate the crystallizatien age of the gabbreic pretelith.
Censidering the arc affinity ef the metagabbreic recks, the
unit is interpreted as a pre-Redinian ephielite develeped in a
back-arc setting. It is suggested that the ephielite was
ebducted ever the West African terranes during the assembly
of Redinia. There, this terrane remained tectenically stable
and facing an ecean fer a leng time, and eventually became
part ef the Gendwanan margin. The ephielite was finally
invelved in the Variscan suture eof Galicia where it is
sandwiched between Palacezeic recks. The Purride unit is se
far the enly example of a Mesepreterezeic ephielite in the
Eurepean Variscan belt, where pre-Neepreterezeic recks are
very scarce and restricted te small expesures.

The Variscan suture of Galicia (allochthonous complexes, Fig. 1)
is characterized by the presence of different ophiolitic units
located between a lower allochthon representing the most
external Gondwanan margin (basal units, Fig. 2), and an arc-
derived upper allochthon with polymetamorphic evolution (upper
units, Fig. 2) (Arenas et al. 1995; Martinez Catalan et al. 1996;
Abati et al. 1999; Gomez-Barreiro et al. 2006). Some ophiolitic
units previously dated by U Pb yielded Palacozoic ages, as in
the case of the Caredn ophiolite with a Mid-Bevonian age of
395 + 2 Ma (Wiaz Garcia et al. 1999; Pin ef al. 2002). Based on
this and considering that until now only Palaeozoic ages have
been reported in the basal and upper units of the allochthonous
complexes, the ophiolitic units involved in the Variscan suture of
Galicia have been considered as Palaeozoic (Arenas et al. 2006).
However, a new U Pb geochronological study focused on the
systematic dating of all the ophiolitic units has provided some
surprising results that show an unexpected and complex scenario
for the Variscan suture of Galicia.

The Purride amphibelite unit. Excellent exposwres of the
Purrido amphibolites occur along the cliffs of the western coast-
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Fig. 1. Location of the Cabo @rtegal Complex in a schematic
reconstruction of the Variscan Belt (Martinez Catalan et al. 2006). LBM,
London—Brabant Massif.

line of the Cabo @rtegal Complex, where this unit appears as a
308 m thick, NNE SSW-swiking band underlying the high-# and
high-7T upper units (Fig. 2). The Purrido unit has a homogeneous
lithological constitution, without significant compositional layer-
ing, with medium-grained and well-foliated massive nematoblas-
tic amphibolites, occasionally with garnet-bearing types
(homblende + plagioclase + clinozoisite + quartz + ilmenite +
titanite + garnet + rutile) (Vogel 1967). These features have
been waditionally interpreted in terms of a rather simple history,
resulting from a single episode of penewative deformation and
amphibolite-facies metamorphism affecting the massive gabbros.
Amphiboles of the prograde nematoblastic fabric of the Purrido
amphibolites have been dated at 391 + 6.6 Ma (“*Ar/**Ar in a
hornblende concentwate from a garnet-bearing amphibolite; Peu-
cat et al. 1998). This age has been considered as evidence for a
Variscan tectonothermal evolution.

Geochemically, the Purrido amphibolites can be classified as
island-arc tholeiites as illustrated in the Th Hf Ta diagram of
Figure 3. Additional data are available online at http:/
www.geol/soc.org.uk/supl8254. A hard copy can be obtained
from the Society Library. Therefore it can be suggested that
their protoliths were generated In a suprasubduction-zone
setting. Considering the homogeneous mafic character of the
Purrido unit and its geochemical affinity it can be interpreted
as a fragment of the plutonic section of an arc-related
ophiolite.
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Fig. 2. Sketch map and cross-section of the
Cabo @rtegal Complex, in NW Iberia,
showing its allochthonous units and main
tectonic contacts. The form lines in the
cross-section correspond to the main
lithological contacts in the upper units and
depict the geomewry of the main Variscan
structures. Location of the Purrido
amphibolite sample (GCH-03-8) used for
U-Pb dating is also shown.
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Hf/3 plasma mass spectromewy (LA-ICP-MS) analysis. Grains were set in
A = N-MORSB synthetic resin mounts, polished and cleaned in a HN®;3 ultrasonic bath
B:I;-mgi?:s A thingplate and polished to expose equatorial sections. Analytical inswrumentation,
C = alkaline within-plate

analytical protocol and techniques, data reduction, age calculation and
common Pb correction are as described by Jeffries et «/. (2003). In this
study, nominal laser-beam diameter was 30 pm. Pata were collected in
discrete rmuns of 20 analyses, comprising 12 unknowns bracketed before
and after by four analyses of the standard zircon 91500 (Wiedenbeck et
«l. 1995). During the analytical sessions of sample GCH-03-8 the
standard 91500 yiclded a weighted mean (7 = 18) of 1063.1 &4 Ma
(mean square of weighted deviates (MSW D) 206pH/238U age
(certified isotopic dilution thermal ionization mass specwometry (ID-
TIMS) 2%Pb/>3%U age 10624 +£0.4Ma) and a weighted mean of
1064.3 £4.3 Ma (MSWD

TIMS 2Po/**Pb age: 1065.4 + 0.3 Ma). Concordia age calculations,
and creation of concordia plots, were performed by using Isoplot 3.00
(Ludwig 2003).

basalts
D = destructive plate-margin
basalts: island-arc tholeiites
(HffTh>3.8) and calc-alkaline
basalts (HffTh<3.8)

Th T

Fig. 3. Th—Hf-Ta diagram (Wood 1980) showing the probable tectonic
setting for the Purrido amphibolites. N-M@®RB, normal mid-ocean ridge
basalt; E-M@®RB, enriched mid-ocean ridge basalt.

Results. Twenty-three analyses were performed on 21 zircon
mains from sample GCH-03-8. @f those, three were rejected
based on the presence of features such as discordance >25% or
high common Pb detected in the U Pb, Th Pb, Pb Pb isotope
ratio plots. U Pb and Pb Pb ratios and ages for the 2@ selected

U—Pb dating of the Purride amphibelites.

Analytical techniques. Zircons were separated from sample GCH-03-8 by

heavy fraction enrichment on a Wilfley table followed by density
separation using di-iodomethane (CHzI;) and magnetic separation in a
Frantz™ isodynamic separator. Zircon grains representing all sizes and

morphological types were selected for laser ablation inductively coupled

analyses are given in the Supplementary Publication (see page
737). Within the dataset, there is a statistically coherent group of
1@ analyses (based on the robust median algorithm of Ludwig
2003) whose “Y"Pb/*Pb ages range between 1109 + 18 and



1208 + 66 Ma. These analyses have censistent Th/U raties with
typical magmatic values mestly between @.3 and 8.4. The median
value of the 2YPb/2**Pb ages of these 18 analyses is
1159 + 39 Ma, based en a rebust median statistical analysis by
means of the TuffZirc algerithm ef Ludwig (2083) (Fig. 4a). This
greup of analyses defines a discerdia anchered at ® Ma with an
upper intercept of 116% &+ 16 Ma, within the errer of the median
value. Twe of these analyses (with relatively large errers) everlap
each ether and the cencerdia curve, yiclding a cencerdia age of
1121 + 9 Ma (Fig. 4b). Given that cathedeluminescence assisted
laser ablatien and examinatien ef isetepe-ratie v. time plets
ensures that the discerdance of the abeve analyses is net due te
mixing ef differently aged demains er te instumental elemental
fractienatien (Jeffries et al. 2003), the mest likely seurce eof
discerdance is recent lead less. Because the uncenswained
discerdia has a near-zere lewer intercept, the pessibility that the
27pb/2%Ph ages represent minimum ages (i.e. episedic lead less
at an earlier than zere time) can alse be cenfidently dismissed.
Censequently, we argue that the crystallizatien age of the reck is
between c. 1128 and 117¢ Ma.
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Fig. 4. (a) Rebust median statistical analysis of the 2’Pb2¥Pb ages
cetrespending te a greup of 18 analyses of zircens frem the Purride
amphibelite sample GCH-#3-8 (see text for details). (b) U Pb cencerdia
diagram shewing the results of U Pb dating ef zircen in the sample
(GCH-#3-8). The dark grey ellipse represents a cencerdia age calculated
frem twe cencerdant and everlapping analyses. Errers are given at the 2¢
level.

A few analyses yielded elder Mesepreterezeic ages ranging
frem 1265 £ 8§ Ma te 1658 + 32 Ma, and three analyses yielded
Variscan—Eevariscan ages between 322 +3 and 428 + 5 Ma.
Finally, a single analysis yielded a cencerdant age ef
816+ 15 Ma. The analyses yiclding elder Preterezeic ages (see
Supplementary Publicatien, p. 737) are interpreted te represent
inherited zircen, indicating that the gabbres were semechew
cennected with an elder Mesepreterezeic crust. This is censistent
with the geechemical features of these metabasic recks, which
suggest an arc affinity (see Fig. 3). Regarding the yeungest
analyses, the 816 Ma cencerdant zircen may have fermed during
a yet uncenswained Neepreterezeic event and the three Palace-
zeic zircens reflect the tectenethermal rewerking of the gabbreic
pretelith during the Variscan eregeny and are censistent with the
W A1/ Ar ages reperted by Wallmeyer et al. (1997).

Wiscussion. The ebtained U-Pb age of 1159 + 39 Ma fer the
gabbreic preteliths ef the Purride amphibelite allews the identi-
ficatien ef this unit as a pre-Redinian mafic bedy that we
interpret as part eof an arc-related ephielite. This greup ef
ephielites elder than 1100—1008 Ma, the estimated assembly age
for the Redinia supercentinent (Walziel 1991; Heffinan 1991), is
relatively small, as enly areund 35 cases have been reperted se
far (Meeres 2862). Censidering the geechemical affinity ef its
mafic recks, the Purride ephielite can be assigned te the
suprasubductien-zene type and we suggest that it was generated
in relatien te the activity ef a velcanic arc, prebably in a back-
arc setting. This tectenic setting is alse cempatible with the
presence of inherited zircens with ages ranging between 1265
and 1658 Ma. The Purride amphibelites are characterized by a
rather simple tectenethermal histery, mestly ef Variscan age.
This suggests that the ephielite was prebably incerperated with
little defermatien inte the Variscan eregenic wedge. Therefere it
is unlikely that the Purride unit was invelved in the Grenville
eregenic belt (develeped between 1308 and 1008 Ma), and it can
be thus interpreted as a sectien ef peri-arc eceanic lithesphere
lecated away frem the realm ef this mebile belt.

Prebably the mest enigmatic aspect in the histery ef the
Purride unit is its Preterezeic ebductien ever a centinental
margin, as this is the enly precess that can explain the preserva-
tien of this eceanic sectien. This is even a mere puzzling issue
censidering that enly Palacezeic ages have been reperted for
preteliths in the rest of the units invelved in the Variscan suture
of Galicia. Hewever, the presence of Palace-Preterezeic or even
Archaean centinental basement in the Variscan belt of Western
Eurepe was described a leng time age. This is respectively the
case for the Icart gneisses (Channel Islands; Samsen & B’Lemes
1998) and the granulites of the Bay ef Biscay (Guerret et al.
1989), which are beth interpreted as remnants ef the West
African craten. Censidering the new infermatien previded in this
werk, it is clear that the basement ef the Variscan belt alse
includes Mesepreterezeic mafic sectiens with eceanic affinity,
such as the Purride unit, which prebably were ebducted ever a
centinental margin during the Redinia assembly. Alternative
hypetheses such as ephielite ebductien during centinent dispersal
follewing the break-up ef Redinia are less prebable, as they
weuld imply that the eceanic demain recerded by the ephielite
existed lenger than 408 Ma (the break-up eof Redinia began at
areund 750 Ma; Tersvik 2003).

Taking inte acceunt widely accepted palacegeegraphical re-
censtructiens ef the centinents immediately befere the assembly
of Redinia, it seems that at ¢ 1108 Ma Amazenia and West
Africa defined a single centinental demain lecated between the
cquater and latitude 40°S (Pisarevsky er al. 2083). Present data
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Fig. 5. Suggested location of Purrido ophiolite (framed region) in the
Rodinia reconstuction at ¢.750 Ma of Torsvik (2003).

for the Purrido unit, especially the geochemistry of mafic rocks,
suggest that this ophiolite could have been generated in relation
to an active arc system in the eastern margin of Amazonia West
Africa. The ophiolite was obducted later with little internal
deformation over the external margin of West Aftrica, probably
during the main phases of Rodinia assembly. Rodinia remained
assembled between 1008 and 750 Ma. Figure 5 shows the
suggested location for the Purrido ophiolite (Rodinia reconstuc-
tion at c. 750 Ma; Torsvik 2003). The ophiolite would have been
mainly stable in this position and facing an arc system (Avalo-
nia Cadomia) during the Rodinia breakup, and was later in-
corporated to the northern margin of the new Gondwana
supercontinent, finally assembled at c.53@ Ma (Cawood 2065).
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