
\ Short Papers - IV South American Symp osium Oil Isotope Geology

~12f.., ~, C'_ ( .. • oj ..L •

U-Ph SHRIMP AGES OF THE SERTANIA COMPLEX: IMPLICATIONS ON TECTONIC . /'
FRAMEWORK OF THE TRANSVERSAL SUBPROVINCE, NORTHEAST BRAZIL /'

Santos, E.J.' ; Nutman, A.P.2 and Brito Neves, B.B:' /"

l. Geology Dcpartamcnt, Center of Technology and Geoscie nce, Federa l University of Pernambuco
2. Research School of Earth Sc iences, Australian National University

3. Mineralogy and Geotectonic Department. Geosc ience Department , Sao Paulo University

Keywords: Geochro no logy. basement tect on ics, Bras ilia no pro vince. Borborerna Provi nce, Northeast Brazil

INTRODUCTION
Conce pts recentl y devel op ed in the Borborema

Pro vince, Northeast Brazil, has envisaged a complex
evolutio n in which terran es of di ffer en t ages were
ama lga ma ted by severa l events c ulminating ill two
successive orogenies in the Late Precambri an, Aro und
three maj or subpro vinces are reco gnized (V an Schmus e t
a l. 1995 ; Brito Neves e t a l. 20( 0) , each one o f them
co mprisi ng te rra nes of d ifferen t tect oni c patt erns and ages
(Santos 1996 ). T he Nor thern su bprov ince is grea tly an
wide bas ement co mpos ite terrane involvi ng Archea n and
Pal eoproterozoic block s and Neoproterozoic linear bell s.
T he Transversal subprovi nce is mad e up mainl y by
S te nia n to Tonian te rra nes placed tecton icall y side by
s ide to Brasiliano be lts, whic h surro und Palcopro tc rozoi c
inli crs . The So uthe rn sub prov ince corres po nds to the
ex te rna l marginal domain relati ve to the Sao Francisco
cra to nic area in the so uth. including foreland and
hinterl and monocycli c belt s . T he Transversa l subprovi nce
includes several supracrus ta l be lts mainly of Curi ris
Velhos (around 1,0 Ga) and Brasil ian o (ca. 0 ,6 Ga) ages
(Brito Nev es e t al ., 1995) but high grade terranes co nta ins
a lso a sed ime nta ry compon ent of unkno wn age. On e o f
these puragn ci sscs is re fer red as Sertiinia Complex,
desc ribed origina lly in the region of the Rio Moxoto
va lley, sta te o f Pernambuco (Sa ntos, 1977 ). T he Se rtiinia
Complex is formed essentia lly by high grade migmatiti c
supac rusta ls that arc typi cal o f the Alto M oxot o terrane
(fig ure I ), alth ou gh so me q ues tions abo ut the
rel at ion sh ips with the Sao Caeta no Complex o f the
Cariris Ve lhos age yet rema in in so me areas. This pa pe r
presents the first geochro no logic data o f the Se rtiinia
Co mplex , in orde r to aid the tectonostrat igraphic
co mpre he ns ion o f thi s imp ortant lith otectonic domain of
the Bo rborema Provi nce.

LITHOSTRATIG RAPHIC PATTERNS
The Se rtfinia Co mplex is a sed ime ntary sequence

incl uding a subord inate vo lca nic co mpo ne nt,
met am orphosed in up pe r amp hibo lite condi tio ns.
occurr ing in the A lto Moxot6 terrane. T ransversa l
Subprovince of the Bo rborema Prov ince (figure 3 ). In the
typ e area env iro ns o f the Sertiinia town. the co mplex is
formed essentially by migmat ites o f metapclitic
protholith , including s illima ni te-i n or sillimanite-out
ga rnet-bioti te sc hists, in places ca rrying a vo lcu noc las tic
co mpo nen t, interl aye red wi th marble , min or qu artzi te.
ca lc-si lica te roc k and amphi bo lite (figure I). In the Sume

(PB) regi on , the garne t-biotite sc hists co nta in abundant
len ses o f marbl e and they are lesser migmatized . In the
wes te rn most the su prac rus ta ls grade to qu artzit e-rich
fac ies , and incl udes a lso 13 IF's and malic met avolca nics .
Accord ing to Santos c t a l (20()2). the Sc rtflnia Complex
was intruded by touali tic and trondhj cmitic shee ts. in
places described as Camuluu suite. O ne sample o f alkali ­
feld sp ar gra nitic orthog neiss and two on es o f migmatiric
met agraywacke ami sc hist of we re co llected at the reg ion
o f Aroei ras (P B) ( figure 1) fo r ge oc hro no logic pu rpos es .
The sample o f the Sao Lui s farm (SPP-GN -FSL) is a
garn ct-biot itc-pl ugiocla sc schist with disp ers e quartz
porphyrobl asts. besid es titan ite . apatit e . zirc on and
opaq ue mineral s . T he z ircon of thi s sa mple shows we ll
crysta llize d crysta ls largel y with an osc illatory zo ning
parallel to marg in of c rys ta ls ( figure 2 ) sugges ting a
magmatic or vol cunoclustic ori gin (pro bably da citi c to
qu art z andcs itic tuffs) . Anoth e r samp le o f the sa me
reg ion (S PP-GN -BXS) is a plagi ocl asc-rich gne iss .
incl ud ing a lso qu artz and ' I'i-rich bio tite and occasio nal
sillimani te wi th a s imilar co mpositio n. The sa mple S PP­
G N-PE R is a microclinc-rich migmatite with a dominant
leu cosome mat rix and relict of a garne t-plag iocl ase­
qu art z sc his t mesosome. typi call y o f xcdi mc nlary ori g in.

AN ALYTICAL PROCED URES
SHRIMP oper atin g ca libratio ns o f data. an alytic al

e rro rs and calculatio n o f dates Z irco n U-Ph isotopic data
we re o bta ined from the Austra lian National Univers ity

(ANU) S HR IMP 1 inst rument using a ca . 25 um spo t with
a mass-filte red 02-p rim ary ion beam. A mass resolution
o f 55(H) to 6,000 (at I% peak hei ght) was used for
anal ysis. Detail s of the anal yti cal procedure are presented
by S te rn ( 1998) a nd Willi am s ( IlJlJ8 ). Due to e ffec ts suc h
as the di ffe re ntia l yield o f met al ami oxid e spec ies
betwee n eleme nts d uring sputte ring . inter-cleme nts rati os
arc ca librated with a standard . where the rati os are known
by isotope dilution the rmal ionisat ion mass sp ectrometry
(IDITM S) . This ca libration method is ex pla ined full y by
Stern ( 19lJ8) and W ill iam s ( 1998). T hus 2IK'PbF'xU rat ios
have an error compone nt (typica lly 1.5 to 2 .0%) fro m
ca libra tion o f the measurements us ing the standard
zircon s. U abunda nce was ca libra ted against 238 ppm LJ
«±IO%) fragm ents of the s ing le cr ystal S Ll3 standa rd
and Pb/U was ca librated agai nst the multicrystal sta ndard
ASS7 of 1, 100 Ma; Paces and M iller 1993). All errors
ta ke into account non-l inear fluctuations in ion co un ting
ra tes beyond that ex pected from co unt ing sta tistics (c.g .
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Stern 1998). The decay co nstants and presen t-day
' 38U/' 15U I . b .- -. va ue grven y Steiger & Jager ( 1977) we re
used to calcula te dates . For sui tes Neoproterozoic zircons

of lower U (:::; I ,500 ppm), the most re liable dates
considered to be those derived from 2116Pbp38U ratios,
fo llowing correctio n for co mmon Pb by the 207Pb me thod
(Compston et al 1984) and use of the C ummi ngs &
Ric hards ( 1975) model Pb co mpos itio n for the likel y age
of the zircons. Fo r Neoprot ero zo ic high er U zircons
sui tes, where mat rix co ntras ts with the standa rd zircons

ca n make the ca libratio n o f U/ Pb unrel iabl e , most
co nfide nce is placed in 207 Pb/20oPb dates, fo llo wing

co rrec tion for co mmo n Pb ba sed on mea sured 21).l Pb . Fo r
assessme nt of dates on o lde r z irco ns, most rel iance is
I d ' o7Pb/'Ol>p b I . . I IP ace on - - dat es on s ites WIt1 C ose to

conco rda nt dates, fo llo wing co rrec tio n for co mmo n Ph
based on measu red 2o.lpb. Poo led dates ca lculated in th is
pa pe r a rc we ighted mean s (a na lys is inverse-varia nce
we ighted , 95 % co nfidence and ro unded to the nearest
mill ion yea r) , ba sing on grouping o f s ites inte rpreted
from CL (cathodo lumi nescence) images to be long to one
gene ra tio n of zircon. The da tes were calculated us ing the
program Isopl ot/ Ex of Ludwig ( 1998). U ab unda nces and
T h/U of ana lyzed sites are only discussed whe n
co nsidered importa nt for in terpreta tion of isotop ic da ta .
Data are presen ted as 23XUP ()('Pb ve rsus 207 Pb/21I1'Pb 'Tera­

Wasserburg" plo ts.

GEOCHR O NO LOGIC DAT A
It were ana lyzed zi rco n popul ati on s of the SPP-G N­

FSL and SPP-G N-PER. T he S PP-G N-FS L sa mple

yie lde d mostly pri smatic z irco ns, up to 200~tm lon g. In
CL images man y o f these di spl ay osc illato ry zo ning
subconcordant to the ex terio r of the gra ins (figure 2) .
T he y co mmonly hav e th in partial ove rg row ths, wh ich
appear bright and homogen eou s in C L images. A
minority o f the gra ins show osc illato ry zo ning stro ng ly
truncated at gra in bound aries. Nin e analyse s a re
und ertaken on 9 grains . A ll 6 ana lyses o f oscillato ry
zo ned zircons yie lde d a 2117PbP°l>p b we ig hted mean da te
of 2, I 26±26 Ma (95 % confid e nce, MSWD=O. 14) (fig ure
3). O ne ana lysis of a brigh t hom ogen eou s rim yie lded
dates within error of thi s, whi lst ana lyses of two othe r
grains also of bright rims yie lded yo unger discorda nt
da tes . T he sa mp le is clearl y dominated by
Pal eo proterozoic zircons o f ign eou s origi n and restricted
age, whic h were affected by subsequent metamorphism
and di sturbance, probably in the Neoproterozoic . T he
sa mple SPP-G N- PER co ntai ned ova l to somewhat

ro unde d prism ati c z irco ns, up to - 250p m lon g (figure 2) .
In CL images man y gr a ins d ispl ay oscillatory zo ning .
This is ge ne ra lly subco ncorda nt with the ex terio r of the
grai ns , but in so me cases it has been truncated . Some
gra ins have overg ro wths, whi ch appear homogen eou s to
weakly osc illa to ry-zoned in CL images. S ix tee n an al yses
were und ertaken on IS grains . Most sit es on osc illa tory
zo ned zircon yielded close to co ncorda nt dat es , with
207PbP°l>p b dates between -2,200 and 1,950 Ma (fig ure

3). These gr ai ns are int erpreted as de rived from a
Paleoprot e ro zo ic te rran e dominated by rock s formed in a
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short period . Given the ap parent lack of ab ras ion of these
grains, they we re pro bably not tra nsp orted far in a
sed ime ntary syste m. Two ana lyses of overgrowths
yie lded muc h you nger dates. A lthough these not define a
prec ise date, they clearly indicate zircon overgrowth
duri ng metamorph ism in the Neoproterozoic . T he SS P­
GN-BJL sa mp le (orthogneiss) da ta (8 ana lyses) all
prod uce a mod el I regression of 2,0 16±27 Ma, 393± 150
Ma intercep ts, MS W D=0.6 (figure 3) . A lte rnatively, the
4 closest to co nco rda nt ana lyses give a we ighted mean
207PbP 16Pb date o f 2,008±2 I Ma , 95 % co nfide nce.

MSWD=0.8. The ca . 2,000 M a dates are alternat ive
ca lculatio ns on the age o f igneous zi rcons in thi s sample .
The 393± 150 Ma lower intercept in the regr essi on is an
indi cation of ea rly Pal aeozo ic to Late Neoproterozoi c
d isturbance. The beh avi or o f Nd isot opic da ta o f both
orthogneisses and supracrus tuls o f the A lto Moxot o
terrane is a lso simi lar. T he Aroe ira an d Sertfinia sa mp les
show model ages Nd T ln l of 2,4 Ga , however sa mples of
othe r localities ex hib it ages around 2,6 Ga, a ll with

negative ENd para me ter, clearl y ind ica ting an A rchean
so urce ye t not known in th is terrane. T he most of Rb-Sr
data of the A lto Moxoto rocks plots o n re fe re nce isoch ron
o f 2, 190 Ma (Bri to Ne ves et al 200 I ), suppo rting the
infl ue nce of the Transamazonian eve nt in this terrane .

DISCUSSION AND CONCLUSIO NS
T he ages obta ined for orthog neisscs and supracrusta ls

of the Alto Moxoto terrane co nfi rm th is tect on ic segme nt
rep resent a dis tinct domain with in the Tran sver sal
subprovi nce fra mework, whi ch is dominated by Ca riris
Ve lhos and Bras iliano belt s. .However recent
che mos tratig raphic and Ph-Pb ages obta ined in marbl es
o f the A lto Pajeu and A lto Moxoto terranes ha ve
suggested a Cariri s Velhos age for sed ime ntatio n and
met am orphism o f the supracrustal s of both terranes (V.H.
Santos et al 2002). We beli ev e these more new ages
res ulted o f metamorphic di sturbances opera ting in 0 and
C systems und er influen ce of the Cariris Velhos and/o r
Bras iliano events acting o n both domains.
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(h) (c)

Figure I. Stro matic and folde d migm at ites o f the Se rtania Co mplex from the type area : (a ) ge nera l view o f the folded ruiguuuit c: (h)
preserved piece of mctuvolcanoclu sti cs in mi gmati zcd ga rne t-bio tite sc h ist developing a pcgnuuitic leucosome alon g the contac t

bet ween both two lith ologies ; (e) amph ibolit e reli ct in fold ed miu uuit c with mctapclitic mesosome.

F ig ur e 2. Ca tho do lumines ce nce images o f z irco ns of the suprucrusta ls of the Scrulnia Co mplex. Sample SPP-GN-FSL volcanoclustic
sc hist of the Sao LUIS farm; SP P-GN- PE R ga rnet-biotite sch ist of the Pereiro farm .
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Figure 3. Simp lified geological map of the Alto Moxo t6 terrane, showing the distribution of the Sertania Comp lex and the situation
of the dated samples (geology according Santo s et al., 2002).
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