
Chapter 9

The Mata da Corda Volcanic Rocks

By

O.H.Leonardos(1);M.N.U1brich(2) & J.c.GaspaP)

I HISTORICAL BACKGROUND

The history of the knowledge of the Mata da Corda
volcanics dates back to 1880 when F.P . Oliveira
discovered porphyritic picrites between Areado and
Abaeté in the foothills of the Mata da Corda plateau,
seven years before Lewis (1887) used the term
Kimberlite for the diamond bearing porphyritic
biotite-picrites of Kimberley. A few years later Hussak
(1891,1894) and Campos (1891) suggested a possible
kimberlitic pipe source for the pyrope and the perovskite
found as sateIlite minerais in the Água Suja (today
Romaria) diamond deposito After studying the rocks
collected by Oliveira, Hussak (1906) called attention to
the dose resemblance of the Mata da Corda rocks with
those of Kimberley. But while Hussak stillleft the
diamond origin an open problem, Rimann (1915,1917,
1931) actually described the Mata da Corda rocks as
kimberlites, strongly advocating them as the source of the
region's diamond. The proposal met fierce opposition
from Guimarães (1927,1930, 1931, 1933) and Barbosa
(1934) who following Derby (1911) defended an acid
"source" for the Minas Gerais diarnonds, further
criticizing Rimann for failing to recognize the alkaline
nature of lhe Mala da Corda rocks. Yet the theory of a
kimberlite/Mata da Corda source for the Alto do
Paranaíba diamonds kept returning time after time
(Ferraz, 1928; DuToit, 1937; Williams, 1938; Leonardos,
1956 and Rocha Ferreira, 1968). Guimarães (1955),
presented the firsl chemical data and a more detailed
account of the petrographic aspects of the Mata da
Corda rocks, characlerizing their alkaline-ultrabasic
affiiiation, and Ladeira and Brito (1968) and Barbosa

(1970) published the first comprehensive regional studies
on the Mata da Corda geology and stratigraphy. Ladeira
and Brito (op. cit.) emphasized the alkaline character of
the tuffs and lavas, describing among them intercalations
of volcanic agglomerates with fragrnents of picritic lava
and alkaline rocks such as jacupirangites and nepheline
syenites. Following Guimarães (1955) they considered
the Mata da Corda rocks as representing the final stages
of magrnatic differentiation processes that yielded the
carbonatite complexes of the region.

The characterization of the kimberlite pipes on1y
started in the late sixties through systematic exploration
programmes by SOPEMI (the Brazilian subsidiary of De
Beers Consolidated) and by PROSPEC. Barbosa et. al.
(1970) refer to small pipes of kimberlitic character in the
Fazenda Cascata, Patos de Minas (within the domains of
the Mata da Corda fm.) also suggesting that the region's
diamond could come from pipes of this type. Since the
mid seventies, Barbosa et. al. (1976) and Svisero et. aI.
(1977,1979,1980,1982 and 1984) recognized numerous
kimberlite pipes (e.g. Limeira, Vargem, Santa Clara,
Japecanga, Pantano, Poço Verde, Lagoa Seca, Morangá,
Indaiá, Santa Rosa, Tamborete, Quartel) presenting the
first mineral chemistry data for them. Recently Tompkins
and Gonzaga (1989), Gonzaga and Tompkins (1991),
and Barbosa (1991) reviewed the diamond geology of
Brazil adding important informations of several dozens
of (new) kimberlites and kimberlitoid occurrences. They
described the presence of diamonds in kimberlites (e.g.
Três Ranchos, Cana Verde, Boa Esperança and Fundão)
but while Gonzaga and Tompkins take theview that the
major potential sources for the region's diamonds are the
basal Proterozoic tillites of the Bambui group, Barbosa
keeps Rimann's concept of a kimberlite source.

(1) Instituto de Geociências. Univ . Bras flia, Brasjl ia 70910 - DF - Brazil
(2) Dept . Mineralogia e Pelrologia, Univ. São Paulo, CP 20899 - CEP 01498 - São Paulo - SP - Brazil
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THE MATA DA CORDA FORMATION

Until lhe mid seventies lhe Cretaceous ofMinas Gerais
was lhe subject of much conflictingstratigraphy concepts
and nomenclature, The proposaI set forth by Ladeira et al.
(1973) presented solution for most ofthe conllicts and was,
thus, general1y fol1owed by recent authors. The concept of
the Paranaíba arch, after Costa and Sad (1968) was used to
divide lhe sediments of lhe Bauru formation in the Paraná
basin from those ofthe Areado and Mata da Corda
formations, in the Sanfranciscana basin. The Bauru
formation was subdivided into the Uberaba and Ponte Alta
facies, lhe fonner consisting of tuffs, volcanic derived
conglomerates and epic1astic sediments with a greenish
"volcanic" matrix, and the later of carbonatic sediments
(with fossils of dinosaurs and other reptiles) and
conglomeratic limestones. The entirely volcanic Mata da
Corda fonnation had its various members regrouped into
lhe Patos and Capacete Iacies, the Patos facies being
fonned by ultramafic/alkaline tuffs and lavas and the
Capacete facies by their psammitic and psephitic
derivativos. The Mata da Corda formation overlies the
lower Cretaceous Areado formation. The Areado
formation is subdivided into lacustrine (Ouirico), fluvial
(Três Barras) and aIluviaJ fan (Abaeté) facies; ventiíacts are
common within the Abaeté fades and attest the prevailing
desertic climatic conditions. Life was sustained by periodic
flooding and consisted of a conifer flora and fauna
dominated by smaU fishes and ostracods (Ladeira and
Brito, 1968). Widespread phreatomagmatic explosive
structures in lhe Areado formation similar to those
described by Lorenz (1987), are consistent with a
well-charged water table, despite the dcsertic climate,

The Mata da Corda volcanic rodes cover an area of
4,500 sq krn, frorn Presidente Olegário, in lhe north to São
Gotardo in the south. They form lhe top of lhe Mata da
Corda ridge, a 1,100 m high dissccted plateau whieh divides
lhe diamondiferous drainages of the São Francisco river
basin Crom those of lhe Paranaíba basin, and lhe buue
remnants that stand over lhe Canastra and Bambui
badlands as far east as CoromandeI. Prescrved cr ater faeies
rocks in the Japecanga caJdera, close to the axis of the Alio
Paranaíba arch, indicare that the Mata da Corda and lhe
Bauru volcanics merge into one another. As a rule, lhe
Mata da CordaIBauru volcanics are strongly weathcrcd into
a characteristic "green ground" that supports intenso
agriculture. The soil profiles may reach dcpths of scvcral
dozen meters, being often capped and protected from
erosion by a hard lateritic crust. Fresh-rocks outcrops are
seldom present save aJong few road-cuts in lhe Presidente
Olegário region and on lhe stecp slopcs that border lhe
Mata da Corda tablelands, in lhe Carmo do Paranaíba
region, The Mata da Corda volcanics are closely related to
necks, dykes and other smallto rnedium-sizcd intrusions
scattered through out this segmenl of lhe Brasilia belt. (scc
Chapter 1, Part 2).

THE PRESIDENTE OLEGÁRIO REGION

Geology

This region occupies the northern tip of the Mata da
Corda plateau, being the si te of numerous volcanic
centers from which thick sequences of lava and tuffs
radiated. These sequences are conformably underlain by
white to pink fluvial cross-bedded sandstones of the
Areado formation, or by the strongly folded red slates
and green siltstones (verdetes) of the Bambui Group.
While the Areado sandstone form vertical slopes, the
Bambui roeks are lhe typical lithologies of the dissected
valleys. Only two of the volcanic centers have been
studied. Barbosa et al, (1970) described a neck of
"perovskite-olivine basalt" in association with tuffs of
"melteigitic" cornposition at lhe Fazenda Cascata in Patos
de Minas and Leonardos and Ulbrich (1987), reCer to a
sequence of intrusive and extrusive ultrabasic potassic
rocks along lhe MG-41O (Paios-Presidente Olegário)
road with some charactcristics common to madupitic
lamproites but with petrographic and chemical
convergence lowards lhe kamafugitic-kimberlitie elan
(Ulbrich and Leonardos, 1991).

These difficult-lo-elassify ultrabasic potassic rocks
form lhe borders of a strato-volcano, whose lower strata
gently dip towards lhe central volcanic feeders as in lhe
champagne-glass geornetry of lamproitic maars. The
volcanic pile reachs a thickness of many tens of meters
and consists of a succession of lava Ilows and pyroclastic
rocks varying from ash lo lapilli and blocks. The
sequence is cut by numerous ceruimetric lo metric dykes
of rocks of similar composition and apophyses and dykes
of brcccia made up by a mixture of well roundcd io
angular Iragmcnts of volcanic and sedimenlary material
with a salt-and-pepper tcxture which indicates
phreatomagmatie processes.

Thc lava Ilows and luff strata succession of the
Presidente Olegário roeks are schcrnatized in the
cross-scction of Iig.I t lhe intrusive feeder rocks lying 00 .

lhe lcft side of lhe figure . Adjacent to it, the regional
flat-Iying sandstones are strongly disrupted, being
vertical ar chaotically folded as consequence of their
Iluidizution during the explosive phreatornagmatism that
aecorJing 10 Lorenz (1985) accompanies lhe formation
of rnuars of this nature. A more detailed cross-section of
lhe lava and tuff succession is given in figure 2. Here, lhe
volcanic sequcnce is marked by three distinct horizons of
block-size ejecta up lo l meter in diarneter that overlie
graded beddcd lapilli luffs. The block-size rock
fragments are Iorrned by two distinct populations: (a)
volcanic porphyritic rocks and (b) plutonic rocks with
cornpositions varying from melasyeoites lo pyroxenites.
The above mentioned coarse-pyroclasts horizons are
covcred by amigdaloidallavas with vesicles filled by
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Figure 1 - Schematic cross-section 01 the Presidente Olegário potass ic ultramalic rocks along the road to Patos.
(1) flat Iying sandstones of Areado Formation; (2) disrupted, fluidized and vertical sandstones adjacent to intrusion;

(3) intrusive lacies ; (4) massive lavas; (5) ash- and lapilli tuffs; (6) horlzon of block-sized ejecta; d- dyke .
:::::::::::::::~:::::::~:::~:::::::::~~:;:::::;:::::::::::~:::~:~:::::~::::::~:~::::;~:::::::;::::::::::::::::::::::::::::::::::::::~~:::::::::::::~:::::::::::~:~::::::::~:::::::::::::::~::::::::::::::::::::::::~::::~:::::::::::::::::::::~::::::::::::::::::::::::::::::::~::::::;:;:::::::::::;:::~::::::::::::::::::::::~:::::::::::::~:::::~::::::::::::;:::::::::::::::::::::::::::::::;:::::::::::::::::::::::::;:;::::::::;:~:;~~:~~:::::::~:::~:x::~::::~~::;~:::::;::::;:::::

1"3 -J I-MASSIVE LAVA

I:;; ::il-AMYG DALOIDAL L AVA

1~'~:~:I - LÁp' LLI TUFF WITH BLOCK-S IZE EJ ECTA

p ~.:-;: . I- RE DDI 5H TU FFS

Q-WHIT E TO GREY ASH TUFFS

f3:õl - MAS SIVE L AVA S WIT H FRAGMENT S OF

~ PYROXENITES ANO OU ~JIT ES.

o 2m
'------'

', '

/ -DY KE

. /

SOIL COVER

, '.

v v

o o

o o

o
.J

o

o

:::;::::::::~::::;;::;:::::::::::::::;::::"-::::;:::;:::::::::::::~:;::::;:;:;:::;:::":::::;::::;:::::;:::;:::::;:;:;;::::~::::::::;:::: :~~;:::;:;:::::;::;::::;:::~::::;:::::::::;:;:;;:;::::::::::::::;:::::::::;:~:::;::::;:;:;:::::;:::::~:::::::;::::::;:::::::::::~::~;:::::::~::;::;::;:::::;:;:::~:;~::::::::~:::::;::::;:;:::;;::::~:::::~:::::::;::::::;:::::::::::::::;::;;::;::::::::;::::::::::::::::::::::::::::::~::::::::::;:::~::::::::;:;::::::;:::"~:~;~:;::;:;:::;~:::;::::::::;:::;:=:::::
...................... "'Flgure 2 - Detailed portion 01 the cross-section of Fig. 1 showing ultramafic dykes cutting across a

::~:;:::::::::;,:::;::;:~~~~:::::::,:::::::~::;:::*::,~~::::::::;::::::,:::::::;:::::::::::::::::::::;:::~:::::::;:::::::::::::::::::::;::::::::::::::::::~:~~:~:;~:;:!:e:~::2!~::!:~:~:~:;::::~D:~::~et~~::!:~:;~:~,:;:::~~:~:~::~:;~::::::::::::;:::::::::,:::~:::::::::::::::::::::;,,:::,:::;:::::::::::::::::::::::~::::::;::::::,:;:::::::,:::,:::~::::m;:::::::::::::::::::~::::::::::



---- - -- - - ---------------
Flftlz Intemational Kimberlite. Conference

..
•••
~

•••
ti

:::~:;:;::::;::;~::;::::::::::::::::::~::~:::::::::::::::::::::::::::::: :::::::::~:::::~:::::;::::::::~:~::::::;:::::::;:;::::::~~:;:=::::~:::~:;:;:::::::;:;~:;:~;:;~::~::~:~::;~:;:;:::~~::S?~:;:;:*:.::::::::=::~~:~

Table 1 - Olivine composition
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K-Ti-richterite; small spherulites (analcime?,
devitrification nuelei?) are locally present. Mg-ilmenite
replaces both perovskite and magnetite in the opaque
xenocrysts; iJmenite occurs along the fracturing and on
the borders of perovskite grains and as broad lamellae
within the borders of magnetites. Sporadic very small
crystals of a platinurn-copper-nickel sulphide were found
within magnetite grains. A special internai feature of the
lavas is the presence of Iighter irregular patches with
diffuse contacts that enclose lhe darker matrix. The
border of the olivine crystals show reaction rims of
richterite or richterite plus phlogopite, mainly restricted
to the Iighter patches. Such a feature seems to indicate a
potassium and titanium enrichment related to a
late-stage magma pulse. The modal composition of the
lavas is variable: oLivine (20 to 50%); perovskite
(10-15%), phlogopite (2-15%), diopside (10-25),
richterite (0-10%), magnetite (5-15%), ilmenite (0-15%),
apatite (0.5-2%), glass (5-30%), Ba-zeolites/calcedony
(0-30%) . The chemica1 composition of olivine, pyroxene,
mica and ilmenite and perovskite are given in Tables 1 to
5. The groundmass and phenocrystal micas of the lavas
are titanian (5 to 7.5% Ti02), and AhOJ-poor
phlogopites (Table 3a) which fall within the field of
lamproitic phlogopite, matching particularly well the
compositions of the phlogopites from Smoky Butte
studied by Mitchell (1985). The amphibole is a titanian

(MVOl3GI

A B
SiO:! 40.7 40.9

FaO 8.84 10.6
MqO 49.01 47.3

CaO 0.36 0.51
NiO 0.33 0.14
Tolal 99.23 99.45

68

MINERALOGY, PETROGRAPHY AND
MINERAL CHEMISTRY

The Presidente Olegário rocks are ali ultramafic, both
lavas and tuffs carrying large round lo euhedral olivine
phenocrysts immersed in a fine-grained aphanitic matrix.
The tuffs are always strongly weathered but original
textures are often preserved. Volcanic breccias, ash and
lapilli tuffs and crystal tuffs are of widespread
occurrence, commonly transformed into green, white and
brown nontronitic clay material which after washing
yields a heavy concentrate of magnetite, ilmenite,
anatase, apatite, minor barite and rare-earth phosphates
and sporadic lava fragments.

Ba-rich zeolites and calcedony which underlie black to
dark green massive lavas with abundant olivine
macrocrysts and minor magnetite-perovskite-ilmenite
xenocrysts. Below the pyroclastic horizons there is a
succession of weathered lavas marked by the presence of
abundant xenoliths that res émble the block-sized
fragments in the pyroclastic horizons. These lavas can be
better observed on the hill slope adjacent to the road cut
were fresh outcrops of both massive lavas and fragments
of perovskite and magnetite rich "dunites" are available.

LAVAS

Ali lavas have a similar porphyritic texture and
essentially the same mineral composition: olivine
macrocrysts, minar phlogopite phcnocrysts and scattered
magnetite-perovskite-ilmenite xenocrysts embedded in a
rnatrix of diopside, phlogopite, richterite, perovskite,
magnetite and glass. The matrix shows an intersertal to
hyalopilitic textural arrangement of very small pyroxene
prisms, often oriented along lhe magma flux, small
euhedral olivine and perovskitc grains, poikilitic
Ti-phlogopite and ilmenite and aggregates of pink

::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::.::::::::.:::::.:::::::::!:::~:~::::~::::::r,:~:f,~~:~:~::~gT.:eg~;!!!~~~::::e!:::;:~~:;,~~::~g~::~g~:~:!:~:'~;::::::~:;::::::;:::::::::;::;~~;:;:::::::::.:::;::::~::::::::;:::

MVOl MVOl4

3E lal Ib) Ol·9 ot-i OlEG 1C
(1\ (2) (3) (4) (5) (6)

Si02 52.4 50.9 53.6 51 .5 53.4 54.41

TiO:! 2.24 2.50 1.05 1.88 1.13 0.55

AJ20a 0.39 2.30 1.63 0.75 0.30 0.18

FeOr 6.50 6.41 7.59 5.33 3.65 4.21

MnO 0.12 nd nd nd 0.08 nd

MqO 14.50 13.3 13.1 15.8 16.9 15.34

CaO 23.2 23.4 22.0 23.6 23.1 24 .31

Na20 0.96 0.60 1.02 nd 0.52 0.39

K20 0.07 0.03 0.06 0.21 0.08 0.92

Tolal 100.38 99.44 100.05 99.07 99 .16 99.39
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M3Gl M3G2 M3G3 M3G4C M3G5 OLSl OLS2 OlS4
Si02 39.54 41.98 41.65 42.37 42.15 40.75 39.71 39.48
Ti02 7.36 . 5.17 6.42 5.65 6.51 . 6.73 7.82 6.52
A1203 9.15 8.82 9.45 7.67 8.4 3 9.04 9.30 10.44
Cr203 Nd Nd Nd Nd Nd Nd Nd Nd
FeO 7.52 6.76 6.29 7.24 7.75 7.95 9.10 7.39
MnO 0.04 0.08 0.02 0.04 0.00 0.00 0.08 0.09
MgO 20.41 22.01 20.71 22.54 21.85 19.69 18.78 20 .64
BaO 1.39 1.11 1.26 0.25 0.40 1.41 1.79 2.26
Ca O 0.02 0.02 0.12 0.00 0.00 0.00 0.03 0.18
Na20 0.36 0.66 0.53 0.73 0.55 0.52 0.32 0.32
K20 9.30 9.83 10.12 9.35 9.47 9.91 9.68 9.76
Tolal 95 .08 96.44 96.57 95.83 97 .12 96.00 96.61 97.08

OL85C OL85R MU3E OLl Ol9P Ol9M OLaB MU3GB
Si02 41.58 40.92 41.80 40.60 39.50 40.20 40.80 40 .60
Ti0 2 6.88 7.03 4.64 5.96 6.61 7.50 . 5.43 6.05
A1203 8.72 8.85 7.24 8.19 10.30 9.46 7.44 8.75
Cr203 Nd Nd 0.01 0.03 Nd Nd Nd Nd
FaO 7.97 8.33 7.35 7.22 8.48 8.96 9.18 7.75
MnO 0.04 0.12 0.05 0.05 Nd Nd Nd Nd
MgO 19.86 19.54 21.50 20.90 21.10 20.50 20.90 22.1 0
Ca O 0.04 0.00 0.15 0.22 Nd Nd Nd Nd
Na20 0.63 0.70 0.79 0.66 0.24 0.25 0.25 0.24
K20 9.96 9.91 10.01 9.73 8.74 9.35 9.45 9.32
Tolal 96 .47 96 .40 94.37 95.29 94.97 96.22 93.45 94.81

:::::;::::::::::::::::~:::::;:~:::::::~:::::::::::::::::~:::i:~::::::::::::::::::::::::::::::::::::::::::;::::::::: :::;~:::::::::::::::::::::::::~;~:~:~::::::::::::::~:::~::::::::~:::::::::::::::::::::::::::::::::::::::;:;::::;::::::::::::::~::~::::::::::::::::~::::~::~~::::::::::::::::::::::::::::::~::::~;::::::::::::::~:::::::::::::::::::~::::~:::::::::~:::~::::::::::::::';:~:::::::::::::::~:::;::::::::.:X:~~:::~::~::-x-=::::::::~::::;:'::~x::

Table 3b - Bioliles from the nodules

0101 0 102C 0 102R 0 103 0 104 0 105C 0 105R

Si02 39.17 38 .35 39.13 40.05 40.58 40.61 41.02

Ti02 1.88 1.76 1.54 0.60 0.21 0.13 0.17

AI203 6.46 7.09 7.07 5.80 5.51 5.86 5.35

FeO 21.72 21.39 20.29 19.75 18.35 19.58 18.82

MnO 0.62 0.48 0.48 0.60 0.62 0.55 0.59
MoO 16.77 16.90 17.19 19.02 19.62 19.08 20 .39

BaO 0.00 0.16 0.13 0.09 0.07 0.04 0.00

Ca O 0.03 0.00 0.11 0.08 0.10 0.08 0.00

Na20 0.08 0.03 0.07 0.08 0.03 0.10 0.00

K20 9.60 9.84 9.54 9.24 9.85 9.61 9.31

Tolal 96.32 95 .99 95.55 95 .30 94 .93 95.64 95.65

0 106C 0 106R 0 1A1C 0 1A2C 0 1A2R 0 1A3C 01 A3R

Si02 39.52 41.18 39.27 41.70 42.30 39.68 40.05

Ti02 0.21 0.12 0.35 0.21 0.13 0.75 0.58

AI203 5.32 6.21 6.80 7.49 6.75 6.96 6.80

FeO 20.32 18.09 19.00 I 14.54 14.31 21.13 20.67

MnO 0.63 0.51 0.67 0.70 0.73 0.76 0.65

MoO 19.11 19.75 18.31 ! 2 1.00 21.49 18.04 17.59

BaO 0.26 0.09 0.04 0.14 0.00 0.11 0.00

Ca O 0.90 0.11 0.01 0.21 0.01 0.01 0.16

Na20 0.07 0.10 0.12 0.49 0.10 0.05 0.04

K20 8.97 9.08 9.73 9.57 10.33 9.69 9.83

Tolal 95.33 95 .25 94.30 i 96 .05 96 .15 97.19 96 .37

69
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potassian ricbterite (partial analysis: MgO-20.31 ;
Alz03-1.36; K20-S.D6; Na20-6.73; Ti02-3.39; FeOr-4.14)
with a composition characteristic of madupitic
lamproites (Mitchell, 1985). At the same time, the
ilmenites associated with the amphibole have high MgO
values typicaJ of kimberlitic ilmenites.

PYROCLASTIC COARSE LAPILLI AND BLOCKS

The fine-grained volcanic porphyritic rocks within lhe
coarse lapilli block-sized pyroclastic horizons are
mineralogical1y different from the above described lavas.
Besides olivine macrocrysts they exhibit euhedral tabular

MVOL4b OL-9b* OLEG -1C

SiÜ2 0.42 0.75 0.25

A1203 0.93 0.40 0.00

CaO 38.98 39 .82 40.24

no. 54.94 49.53 56.27

Fe203T 1.86 1.59 0.95

MoO 0.01 0.35 0 .01

K:10 0.08 nd 0.01

Na20 0.02 nd 0.50

Total 97.47 92.45 98 .23
• part ial analysis . REE detecled but not ana lyzed.

phenocrysts of weathered melilite (?) (up to 10-30 %)
and nodules of fine-grained pyroxenites.

On the other hand the coa rse-grained plutonic
fragments within the same horizons are less abundant
tham the above ones. They can be subdivided into
mel a-syenites and pyroxenires (bebedourites) according
to the amount of pyroxene they carry. Both rocks have
the same mineralogy: pyroxene (20 to 60 %), garnet (5 to
50%), biotite (S to 20%), Ba-orthoclase (10 to 2S%),
apatite (2 to 15%), perovskite (5 to 20%) and magnetite
(2 to 20%) . Thc highly variable mineral proportions
rcflcct lhe strong magmatic layering and individual
mineral concentrations which can be observed in both
thin-scctions and hand-specimen. The pyroxene is a
colorless (An.6, Table 2) Fe -poor member of the
diopside-hedenbergite series with a slight Fe-enrichment
on the green outer rim of the crystals. The garnet is a
brown variety of andradite with melanitic centers
(CaO-33.34; MgO-0.32; AI203-0.S0; FezOrr-27.66;
Ti02-2.37) and schorlomitic borders (CaO-33.25;
MgO-0.84; AI203-0.23; Fe203T-24.02; Ti02-13 .25).
Contrary to the lavas, the nodules carry Ti-poor, Fe-rich
biotites (Table 3b), entirely different from the titanian
phlogopitcs (Table 3a). Ba-rich K-feldspar with up to 7%
BaO is the only felsic min eral. Apatite, perovskite and
magnctite are scattcred throughout the rocks but can be
strongly concentrated in the darker feldspar -free layers.
Wadcite is prcscnt in accessory amounts.

Thc pcrovskitc dunite fragments consist of cumulitic
olivinc (serpentine) with interstitial perovskite, magnetite
and minor pyroxcne. Both perovskite and magnetite can
be loc ally in cxccss of 30% of the total rock.

MUOL 4a MUOL4b

Si02 - 0.65

Ti02 50.33 51.00

A120J - -
Cr203 - -
Fe203 8.44 5.86

FeO 34 .30 37.47

MnO nd nd

MaO 6.06 5.13

CaO 0.12 0.02

Total 104.40 100.13

#Si - 0.02

# Ti 0.92 0.93

#A1 - -

# Cr - -
#Fe +3 0.15 0.11

#Fe+ 2 0.70 0.76

#Mn - -

#Ma 0.22 . 0.19

#Ca 0.00 0.00

Cations 2.00 2.00

#0 3.00 3.00

HULK CHEl\lISTRY

Sclcctcd bulk chcmical analysis of the Presidente
Olegário lavas are rcproduccd in Table 6. They are
Ti-rich ultrabasic potassic rocks with high amounts of
incompatiblc elerncnts, particularly barium. Major
elcmenl chcrnistry is gencrally co nsistem with that of
karnafugites according lo lhe c1assification proposed by
Folcy et aI. (1987), but in lhe CaO vs AIz03 and CaO vs
Si02 diagrams these rocks fali in a transition field
between group 1 (Iamproites) and group 2 (kamafugites).
REE distribution curves for the Pr esidente Olegári o
lavas support the idea that they might be the volcanic
eq uivalents of lhe kimberlite-like intrusions in lh e Alt o
Paranaíba province (sce Chaptc r l , Part 2) .

OTHER OCCURRENCES IN NEARBY REGIONS

Recent studies of the volcanic rocks of lhe Mata da
Corda Iormation have also been carried out in the
region of La goa Formosa and Carmo do Par anaíba, in
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Samole 3G 3Gl 87-D4 3G 3Gl 87-{)4
wt% ppm

Si02 39.1 37.2 . 38.9 8a 10748 11644 11656
Ti02 6.0 6.6 6.5 Rb 150 150 160 .

AI203 5.6 5.3 5.0 Cs n.a. <10 <..10

Fe203 8.6 5.9 6.1 Sr 1250 1310 1650

FeO 4.67 6.8 7.0 Zr 710 790 800
MnO 0.19 0.18 0.17 Nb 200 192 33
MqO 17.1 18.4 15.0 Y 30 38 62

CaO 10.1 10.6 11.6 V 200 n.a. n.a.

Na20 0.75 0.81 0.56 Cr 752 570 650

K20 2.3 2.2 1.7 Co n.a. 80 66

P205 0.47 0.5 0.49 Ni 338 440 270

H20 + 3.05 3.73 4.67 CI <20 110 93

C02 0.6 0.3 0.45

S 0.07 0.08 0.05 La 173 153 183

F 0.24 0.21 0.19 Ce 348 294 340

rest 1.73 1.83 1.86 Nd 154 147 168

Sm 23.4 19.2 28.86

less 0 = F,S 0.14 0.13 0.10 Eu 5.5 4.24 5.15

Gd 13.4 10.98 13.46

sum 100.43 100.21 100.14 Dv 6.2 4.8 6.05

Ho 1.0 0.7 1.01

# mq· 0.74 0.76 0.72 Er 2.0 1.52 2.40

(Na+KI/AI 0.66 0.70 0.55 Yb 1.0 0.91 1.09

K20/Na20·· 2.0 1.80 2.0 Lu 0.13 0.10 0.18

• # mg = Mg/ (Mg + Fe2+) calculated with Fe20JlFeO ratio 010.2; .. molar ratio ; n.a. = not analyzed;
Analyst: C. Dutra, GEOLA8, Belo Horizonte, Minas Gerais, Brazil.

7]

th e south portion of lhe Mal a da Corda plateau, Moraes
ct aI. (1986) described pyroclast ic br eccias, tuffs and lava
flows of olivine and phlogopit c mela-Ieu citites and
kimberl ite dykes and pipes. Bul k che mica l analyses were
provided by Moraes et al. (1987), who conclude d that
th ese rocks have some intrinsic charactcristics of thcir
own, despir e lhe sugg este d affinity with karn afu giti c
rocks. Seer el aI. (1988), aíte r pr eseni ing additiona l
pe trogra phic data, sta te ihat Iurth cr geoche mica l stud ies
are needed in o rde r lo ch aracl eri ze thcse rocks. Seer ct
aI. (1989) prescnted a dctailcd field guid e for lhe region,
with lh e pr ecise loc at ion of relevam outc ro ps of both
intrusive and ext rus ive a lkaline rocks oI' lhe Mala da
Corda Iorrnat ion and descr ibed dykes and pipcs of
kimberlitic rocks. Sgarbi and Valen ça (thi s co nfere nce )
report, from a re gion near Carmo do Paran aíba,
ultrabasie lavas var ying Irorn ulrr am ufit ites lo kalsilitiies
consisting of olivine . dio psidc , pcr ovskite , Ti -magnctit c,
melilite, apa tite and phlogopitc embc dded in a
gro undmass with abunda m kalsilit c an d lcu cite. T hose
rocks vary from potassic, Mg-ri ch cr a nd modcrately
alkaline lerms to ultrapot assic, Mg-p oor and strongly
alkaline terms and thcy havc a n unquesti on abl e
karnafugitic affinity.

The Mata da Corda vo1canics are also found west of
the Mata da Corda plateau in butte rernnants elsewhere
in lh e A lto Paran aíba region, such as near Pantano,
Coromandel a nd J apec an ga. Th ese volcanic remnants
link the M al a da Corda Iorrnation with the Bauru
volcanics of s imila r composition that outcrop in
Romaria, Uberaba and Sacramento. The strongly
weathe red nature o f th ese rocks have so far pr evented
further investigati on s.

ECONOM IC POTENTIAL OF THE
MATA DA CO RDA VOLCANICS

Diamond

Recent alluvia l di am onds oceur on both sid es of the
Mal a da Corda plat cau , a dividing rid ge betwecn lhe
Paranaíba and São Fran cisco river basin. The Indaiá,
Borrachudo, Arcado, Tiros and Ab aet é rivers in the
east ern side a nd lh e Paran aíba, Santo Ant ônio, Santo
Ináci o, Dourados, Bagagem and Quebra-Anzol rivers in
lhe wes te rn side, are ali d iamondiferous. Many millions
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carats of diamond have been recovered since the early
eighteenth century. For nearly two centuries this region was
the world's leading producer of larged diamonds, and even
nowadays sporadic large stones are being found. Diamonds
occur along these drainage systems up to the top of the
Mata da Corda plateau such as in lhe headwaters of the
Corrego Gigante (Leonardos, 1956) and Córrego São
Bento (Seer et aI. 1989). While some of the alluvial
diamonds bave been traced to the volcanic conglomerates
oftbe Mata da Corda (Bauru) formation, which host the
ÁguaSuja mine, the prirnary source has not been found.
Some geologists (e.g. Tompkins and Gonzaga, 1988;
Gonzaga and Dardenne, this volume) c1aim that the maio
diamond source is the Proterozoic tiIlite at the base of the
Bambui Group, but fail to explain how glacial transport can
produce the economic concentrations such as those in
Romaria. Following Rirnann (1915), we believe that the
Mata da Corda volcanics and their intrusive "kimbcrlitic"
counterparts may be an important source for the Alto
Paranaíba diamonds.

PLATINUM

The only sulphide mineral found so far in lhe Mata da
Corda volcanics were lhe small crystals of a
platinum-copper-nickel sulphide dispcrscd in magnetite
crystals reported in this study. These sulphides may have
given origin to the platinum nuggets that have been
occasionally reported in the heavy mineral concentrates
of diamond workings which are thought to be formcd

within the soil profile of the Mata da Corda volcanics,
Despite the early exciting work on the Mata da Corda

platinum by Hussak (1906) and of the exploration
campaign by the Brazilian Geological Survey sixty years
ago (they described platinum average grades of 2 g/ton in
the tuffs of Patos, Coromandel and Carmo do
Paranaíba), little has been done since then,

TlTANIUM AND RARE·EARTHS

The Mata da Corda volcanics are abnormally
enriched in titanium and incompatible e1ements such as
the Iight rare earths, barium and thorium, further
enriched in the weathering process formiog their residual
lateritic products. Ti02 in excess of ten percent and
expccted rare-earth values of the order of a few percent
indicate ore deposit potcntial for the Mata da Corda
Laterites.

ROCK FERTILlZERS

The potassic to ultrapotassic and magnesium-rich
nature of lhe Mata da Corda volcanics and their high (0.5
to 5%) phosphate values in association with most
nutrient minor elements make these volcanic rocks
excellcnt rock fertilizers (Ilchenko, 1955; Lconardos et
aI. 1976, 1987), eveniually to be used in the local
agriculture as cheap non-pollutant alternatives to the
soluble conventional fertilizers .
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