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Inferred composit ion of the parent magma of the mafic ultra-mafic complex of Cana /'
/ / Brava, Coias, Brazil

c.r.Correia & V.A V. Girardi (lnsututo de Geocie ncias . Univcrsidadc de Sao Paulo. Brazi l).

The mafic-ultramafic complex of Cana Brsva is about 40 km loog and up to 14 km in width in its
southern portion, where the stratigraphic sequ ence is best exposed . It belongs to a 300 km long ,
discontinuous, north-trending chain of mafic -ultramafic massifs which includes the Barro Alto Complex (in
the south ) and the Nique lfmdia body (in its centra l part , Fig. 1). This chain is part of the Porangatu structural
block of Hasui & Haralyi (l986) .

The Cans Brava mass if is interpreted as an anorogenic, stratiform complex (Girardi & Kurat , 1982;
Fuji , 1989 and Correia , 1994), whose layers dip from 30 ° to 50 ° NW . The massif is made up offive units,
composed of layers containing several associations of cumulus phases and variable amounts of inter-eumulus
minerals. Transitions between units are characterized by abrupt changes in the composition of these phases.
Stratigraphically, the lowest sequence is composed of amphibolites (P1CBl) , overlain by serpentinites
(PICB2), metawebsterites (PICB3) and metagabbroic rocks (PICB4 and PICBS) at the top. This sequence was
originally formed by micrograbbros , peridotites, websterites and gabbroic rocks.

Isotopic data (Ar-Ar and K-Ar, Matsui et al., 1986; K-Ar and Rb-Sr, Girardi et al., 1978; Rb-Sr
and Sm -Nd , Fugi, 1989; Rb-Sr and Sm-Nd; Correia, 1994) suggest that the parental magma of the Cana
Brava co mpl ex evolved as follows:

a)Mantle derivation and sublithospheric or subcrustal settling between 2.25 and 2 .62 Ga .
b)lntrusion and crystallization of the body in the country rocks of the Palmeir6polis

volcano-sedimentary sequence (Ribeiro Filho & Teixeira, 1986) at about 2.0 Ga .
c)Main metamorphic event and ductile-reptile deformation (compressive environment) at about 1.3 Ga.
d)Further low-temperature metamorphic reequilibrations (Girardi et al. , 1991).
The inferred composition of the parental magma of the Cana Brava Complex was determined by

using the composition of mineral phases (Girardi & Kurat, 1982), bulk rock analyses and detailed mapping of
the complex (Co rreia, 1994).

According to Correia (1994), the rock sequence of the complex can be att ributed to a single
magma tic fractionation. There is no evidence of multiple injections. Metamorphic events affected the
different units heterogeneously . The gabbroic rocks (PICB4 and PICBS) were the leas t transformed; hence
their chemical compositions ar e close to the original ones . Units PICB I to PICB3 were the most affected by
post-magmatic processes.

Geochemical evidence suggests that PICB 1 may be the chil led border of the massif. However, due to
po st-magmatic phenomena, the compos ition of the parent magma was calcul ated by us ing the chemical
compositions and inferred volumes of units PICB2 to PICBS. For PIC B2 and PICB3 the compositions of
mineral phases were utilized (Table 1). Estimated values of PICB4 and PICB5 were obtained through
bulk-rock analyses of selected samples having chemical compositions as close as possible to the original
liqu idus . Samples with signs of cumuliti c textures were rejected.

Estimated average modal compositions were: PICB2 - olivine 70%, orthopyroxine 9%, spinel 1%;
PICB3 - clinopyroxene 85%, orthopyroxene 10%, plagiodase 5%.

100 relative volumes of units PICB2, PICB3, and PICB4 + PICBS calculated from their average
thicknesses in severa l profiles along the body were: PICB2 = 9.2%, PICB3 = 1.8% and PICB4+PICB5 = 89%.

Table 2 shows the chemical compositions of the units obtained by using the XLFRAC program
(Stormer & Nichols , 1978). Compositions 1, 2 and 3 re fer , respectively , to PICB2, PICB3 and PI CB4 +
PICB5. Composition 4 is the average of the units, considering their respective volumes in the body and
represents the inferred composition of the Cana Brava parent magma.

Table 3 compares the inferred Cana Brava liqu id with supposed parents of similar complexes
(N iquelandia , Muskox , Skaergaard, Stillwater and Bushveld). The majority of elements of the Cana Brava
magma are within the range of variation of oth er complexes. Main deviati ons are not very significant : Si0:2
(47.96 vs. 48 .20-50.68), F~03 (1.60 vs. 1.02-1.40) and cso (11.55 vs . 9.78 -11.48).
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The possi ble Cana Brava parent mag rna I ~ ohv me-tholeue , similar In the majori l) of lht: complexes
uti lized for comparison , II~ amoun t of nor rnative olivine (8 .49r) is within the range (510 15 11i ) determined h~

Green (1971) for liquids derived from 25 1035 Cfi of mantle rnelung.
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1 2 3 4 I 5 6 7
Mineral-Rock ol.-nerid. onx .-nerid . cnx ,-oeri d lIo .-oerid. oox .-ovrox . eex .vevrox . olan .•nvrox .
Unit P1CB2 P1CB2 P1CB2 P1CB2 P1CB3 P1CB3 P1CB3

SiO, 41 48 5" Cl O 54 .1 0 0 .0 9 55.40 5265 5 ' .Cl 6
TiD? 0 0 ' 007 o ,~ 00" 0 .07 0. 3 6 000

AbO, 0 .0 2 250 2 .9 0 I 4 7. 00 ! 3 .1 8 3 .8 6 29 .7 '
F.O 9 .94 570 1.90 14.00 8.65 2 .16 0 .00
1=. , 0, 105 1 4 R 049 466 0 .9 2 0. 5 6 0 59
MoO 0 .17 0.20 0 07 0 .20 0.23 ala 0 00
MaO 4 6.'0 3' 5 0 16 .10 12.50 30 .94 15.20 000
CAD o O? 0 .31 22 .60 0 .02 0.24 73 40 , ? ? R

iNa?O O.O? O.O? 058 0 .0 0 0 .0 2 0. 28 4. ' 1
IKoO 0.0' 0 .02 002 0 .00 0 02 0 31 0 .13
Poo" 0. 0 0 0 .0 0 0 .00 0.00 0.00 0.00 0 .00

Ta ble 1 • Compollitions of minera l ph ues from units PICB2 and P1CB3 of the Cana Brava Complex. Analyses 1.2 and 3
refer to averages of seve ral miner al phases of lIample G-24 . Analys es 5 . 6 and 7 refer to ave ragel of .everal
mine ral pheses be lon ging t o the lIIImpllll CBAK1S- GA. MCB-9 20 and G·23. In the s pinel-peridc tite sample
(analys is 4 1the s pine l phaCII hall 19% Cr203 . Data from Girardi & Kurat. 1982.
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r.. n.II...... , U .. . ~n. -
SIO, 47!Hi 4 9 15 4 R,n 4R o;!=. so fiR 50.55

Ti0 2 0.77 0 .43 0.93 , , R n 4 1:; o ss
AI, OJ 17 n 4 15 ng ! "!lR '7 ~!l '7 fi4 15.23

FaO 9" 7 .41 913 R 7 ' A 7Q 10. 1 7

Fe20J 1 .60 1.0 2 , ,1:; 1 , n , " 1 .40

MnO n " n 1 Ii n 1 R 011i n 15 0 .23

MilO 10.88 '4 OR '4 RR R 70 7 1;7 8.30

CaO 11 50; , 1.03 978 "4R ,n 47 1130

Na,O 110; 1 .20 1.SB ? ~Q , A7 "4

K20 0 .10 n nq n 0;1; n '0; n .,4 0 .1 9

P,O~ n n 7 n n4 o OR n 1n n n Q

ma mol nli7 n 77 n 74 n 1:4 n A1 059

NE 0 .0 nn no o n nn 0 .0

Q 0 .0 nn nn nn , ~ 0 .0

PL c;1 1 4 6 3 41 ? 1:;7 A <:;A 7 51.8

CPX 12.8 , c; , HI Ii 1 Ii Ii 1n ., 19 .6

OPX .,~ !l 25 .2 1 I: ? 7<:; ? Q n 19.2

OL 8 .4 10 .8 19.3 14.2 0 .0 6.2

Table 2 . Bulk rock compositions calcul ated
for the units of the Cana Brava
Complex lanalyses 1. 2 and 3 1.
Analys.. 4 rafers to th infarrad
parent liquid. mg mol calcu lated
using Fe203IFeO = 0 .15 .

Ta ble 3 - Comparison among chamical and normativa eempeeltlen of
the Inferred pare nt liquid of the Cana Brava macalf and
. Imilar magmaa of maf ic-u ltramafic complaxu: Nlque16ndia
(Girardi lIt 8/.. 19861: Muskox IIrvine. 19791: S tillw ater
(H. ... 19601 and Bushveld (Wagner & Brown, 19681. mg
mol calcu latad using Fa203IFeO = 0.15 ,
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