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MAFJC MAGMATISM IN THE CARAJA.S REGION: / /

A PETROLOGICAL RECONNAISSANCE

/
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TheCar ajas region is affected by abunda nt manifest ations of
basaltic and ac id magmatism, probably covering a lon g time
span. TIle main are:

I) the Gr ao Para ba salts (GP) and intercalated rhyolites and
dacites;

2) NE to NN E dy ke swarm (NED);

3) NW to NNW dy ke swarm (NWD);

Other, more rare occurrences of N-S trending dykes (NSD)
have been found . Basa ltic sills (SB) have been found at the
Salobo mine in drill holes. Rhyol itic dykes are common. and
at one locality they have been found to cut the dykes of the
NED. Age de terminations are available only for the GP
ba salts (2.7 Ga, zircon age in the intercalated rhyolites) and
for the SB (-600 Ma, K/Ar whole rock determination). For
all the others the age is unknown and fie ld conditions do no t
allow to check for mutual intersections. The vari ability of the
compositional and ge ochemical characteristics, howe ver,
suggest that not only the NED and NWD belong to different
magma generations, but that, even with in a single swarm.
dykes may have heterogeneous characteristics req uiri ng
different parental magmas.

Petrographically. the GP basalts are metamorphic. All the
oth ers have suffered amphibolitizaton not accompanied by
deformation , affec ting mainly the contacts. Their primary
mineralogy consists of dominant plagioclase and augite, with
minor amounts of orthopyroxene in the NSD and of olivine
in the NED.

If only the samples not affected (or least affected ) by
amphibolization are cons idered , the NE D and SB ar e
constitu ted by thole iitic basalts and and esitic basalts, the
NWD and NSD dominantly by transitional basalts, the GP
rocks are latibasalts and andesitic basalts with calc -alk aline
affinity (exhibited in an AFC pIOI) . Two dykes of the NWD
plot in the trachyandesite field (Fig . 1).

As a whole. the dykes define a wide compositional range of
mg (= MgO/(Mg O+FeO) in moles) from 0.63 to 0.36. The
most evolved are the NWD (mg 0.43 - 0.36). The variation
trends (F ig. 2) of the NE D. NSD and SB dyk es indicate
fractionation of oliv ine and clinopyroxene, with plagiocla se
be com ing an important phase at mg = 0.48). Th e NWD do
not follo w the variation trends of the other dykes and are
enriched in Ah 03 and CaO, indi cating higher am ount of
normative pla gioclase. The GP basalts hav e lower Ca O and
h igher Ah 0 3 and Si02, in agreement with their calc- alkal ine
character. At a given mg . the NWD are depleted in Lll..E,
LREE, P, T i, Sc, Y , Nb and Zs, in spite of be ing more evolved .

TIle NSD and SB behave as evolved NED. The GP ba salts
ha ve extremely high Ba contents.

T race e le me n t characteristic s are summarized in the
sp idergram of Fig. 3. All the dykes have hi ghly fractiona ted
patterns. characteri zed, in gener al. by negative Nb and Sr
peaks and posit ive Ba. The patterns from Nd to Sc of the NE D
and NWD are essentially parallel. but the NED are re lative ly
enriched in the elements fro m Rb to Sr and de pleted in the
others. Tbe NSD have a pattern similar to that of the NE D
from Rb to Sr, but the ir pattern from Nd to Sc is much more
n at and simi lar to that of the GP basalts which arc ho wever,
extremely erniched in Ln..E. The p atterns of the alkaline
NWD are much steeper than those of the dykes of the same
swarm.

Plots of the incompatible trace eleme nts vs Zr (shown for
some elements in Fig. 4), sho w that the NED ba salts, with the
e xception of three, are enriched in Sc. , Y . RE E, LILE and
de pleted in Ti and P. This indicates that. wh ile the NE D
swarm is compatible with a deri vation from higher degree
melting of a garnet peridotite source (decreasing il/Sc,il/Yb
and Zr/Y and increasing Zr/p and Zr/Ti at increasing melting)
with respect to the NWD. this contrasts with the enriclunent
in Ln..E and LREE . A complementary pr ocess is required ,
consist ing either in enrichment of the mantle source or in
crusta l contamination of the melts.

The impossibility of deriving the NED and NWD from the
same par ent magma is supported by the ex tremely different
Rb/S r ratio, wh ich cannot be expl ained by fra ctionat ion
(0.04+D.02 in the NWD, 0.19+D.02 in the NED, 0.27+0.04 in
the NSD and O.1+D.02 in SB).

The lack of isotope de term ina tions does not allow to re ach a
defini te conclusion on this point, bu t consi derations on the
variation thai crustal contamination would have induced on
various element ratios (e.g. Fig. 5), indic ates that this process,
exce p t for the GP bas alts , have probably pla yed a minor rol e,
or would have required se veral, "ad hoc" contam inants .

F ig. 4 compares also the geochemical characteristics of the
present dyke s wi th those of other precambrian dyke swarms
from Brazil. At the exception of the GP basalt s, all the oth ers
(m ark ed ly the NE D and NWD) are similar for most e lement
characteri stics to the 1 Ga old Olivenca -I lbeus dykes, for
which Bellieni et al. hav e prop osed a deriv ation by variable
m elting degrees from a deple ted mantle source, variably
me tas omatized during. or slightly be fore me lting . An ens ialic
anorogenic env ironment may be proposed also for the present
dykes.
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FigUNJ 1 . Rl-R2 classification plot. Symbols : dots . NED ; circles • NWD ; asterisk .. NW trachyandesites; X .. Grao Para ;
+ • NSD ; triangles . Salobo mine (S8); squares .. rhyolites.
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F ig ura 2 . plot ofmajor (a) %Wt and traer elements ppm
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F igurtJ 3. "Spidergram" of var ious swarms normalized to primitive mantle. Fields: vert ically dashed. NWD; obliquely das hed
.. NED; hor izontally dashed .. Gr(jo Pard; dolled .. NSD: contoured by a dashe d line .. NW trach yandesit es .
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F igura 4· Plo ts of incompa tible eleme nts vs Zr. Traer elements (ppm) and Ti0 2 (Wt%). Fie lds: contoured by a continuous line
.. Olil·t nra-IIM s dykes; d ash-dot E Sa lvador dykes ; dash -two dots .. UaUd dykes. Symbols as in Fig . J.

TiO Z

- ~-_I
2

60•
..... --: '

~ ,,­
I ,,-,. .... / /

I I
) / I

/ / I. / / .
./ / /

I .I / /
. i / / /'
i : ~/ .') .L-'! __ - _ .I ---4r..~

/ .~~
1.. . ,J

O -+-~'+--r--r---,--r--'---'---+---,---,----r--r---,---,----r--l

400

800

1200

1600

2000

24 00

y

Nb

)
..-

•

.....

,,-
./ ' - '., ./ /

r ,,-" ) 0 I ~
I e .,t..,...'---'-- §% ..
~OO ~~de~~
1 ( l6
'l » ...

. • . I

400 '"

20

40

•
I

r: ......
I " Rb
Ie '/ \

)
/ /

/ .
/ "'~

/ ....
/ /

/ /
/ / +

/ / +
/ / 6 + •..;-.........,/'" //'--Q

~ ~~ _v
( ..'~ 0-&oc:-,,.;~ -o:y

80

20

20

60

40

40

50

60

100

150

100

50 150 250
Zr

350 50 150 250
Zr

350

486 3Jf Congresso Bres lleiro de Geologia. S BGlSP, saoPaulo, SP, 1992



.......~. _....-..__.-.....~ .._.._-_._,-_...._.....' ~-.._--c

40
1-

30
AFC

+ 20 0
I

10 U
+

0
4 8 12 16 20 24 28

I - X
X , AFcI

0° ° -
° M

• 0 0 .+ :. * * X
X

° 0.
X

+

+ 6, •
I •

+ r\
600

1\

+ 400

200

+ It AFC 0

4 8 /2 16 20 24 28

°
X

**
° X X

° 0°0 •° 0 en ~.

+ 6, AFC I

-------
10

30

20

50

60

o

50

60

10

20

.0 40
Z
<,
o

Q)

.0 40
Z
<,
~

N 30

F ii UTG 5 -1..AINb {normalized to primitive mantle} vs ZrlNb and BaJNb. AFC lines art shown in th« insert and partially in the
fig urt . AFC parameters: 'End members: N-Morb (fA .3.9 ppm; Nb.3.5 ppm; Ba 13.87 ppm; Zr 104 .2 ppm) and rhyolite Cj52
(square: La 360 ppm ; Nb 28 ppm; Ba /060 ppm; Zr 565ppm ); Bulk D: fA.0.J3; Nb . 0.05; Ba-0.2 ; Zr.0.007. R -0.2.

Symbols as in Fig . 1

2

tLa /Nb)n
3

Bo'- t1m de Ru umo. Expandjd~
487


