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and metamorphic limestone), occurring in some of the islands,
namely in Fogo and Brava.

~ Later on, BEBIANO (1932) mentioned «calcareous» dykes in
San Vicente and in the small islets, off Brava; he thought that these
rocks must have had an igneous origin, but did not exclude the
possibility of mineral replacement.

ParT (1950) considered the Fogo «bazement» complex as a
metamorphosed Tertiary limestone; AsSUNCAO (1954) also describ-
ed the crystaline carbonate rock of Fogo, accepting the same
interpretation.

The recent development of the study of carbonatite intrusions,
usually associated with alkaline (partly ultrabasic) igneous rocks,
in other parts of the world, pointed to the possibility that some
of the calcite rich rocks of the Cape Verde Islands be true carbo-
natites, especially because the igneous environment (nepheline sye-
nites, ijolites, etc.) is typical of most carbonatite associations
(PeCOR4A, 1956; CAMPBELL SMITH, 1956).

The study of all these rocks is still under way, but, as there
is presently considerable interest on the subject, it has seemed advi-
sable to publish immediately this preliminary note.

2—THE BASEMENT OF FOGO AND BRAVA

In 1964, during the geological survey of Fogo, the following
small exposures of the basement complex were found:

— Ribeira do Pico (northern slope of Monte Almada),
— Montinhe de Oiro (southern slope of Monte Almada),
— Ribeira da Trindade (near Monte Barro).

At the first two places the rock (carbonatite) consists mainly
of calcite with small amounts of black mica, pyroxene and other
minerals.

At Ribeira da Trindade there is a greenish silicate rock -(much
altered) with discrete minor bodies of carbonatite. Everywhere the
complex is intruded by numerous thin dykes of volcanic (or plu-
tonic) rocks (see MacHADO and ASSUNGAO, in press).
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- A rapid survey of Brava Island, made in 1965, showed that
the «calcareous» inclusions in the syenites described by BEBIANO
(1932) are faitly common. In the basement exposures, on the eastern
side of the island, the carbonatite is probably dominant. .

No evidence could be found for Bebiano’s suggestion that the
various outcrops of plutonic rocks are-independent intrusions; all
appear to belong to the same basement, which is also exposed in
Fogo and at the small islets, to the north of Brava. However, a
detailed survey of Brava and the islets is planned for the near
future.

Recently, in either island, magma rose through fractures in the
basement, and lavas were poured, which concealed ‘most 'of the older
rocks.

In Fogo these lavas are essentially nephelinitic (sensu lato) and
basanitic, whereas in Brava they are mostly. phonolitic.

As far as is presently known, the carbonatite of the basernent
of both islands appears to form a central stock (?) with an outer
ring of alkaline rocks, consisting of nepheline syenite, ijolite, etc.
with minor carbonatite inclusions (fig. 1). Interpolation through
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Fig. 1 — Possible structure of the carbonatite complex of Fogo and Brava
(1. Ribeira da Trindade: 2. Ribeira do Pico: 3. Soghi; 4. Aguada;
5. Porto Ancido; 6. Chao de Oiro).
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the sea is of course speculative, other intepretations bemg certalnly,
possible.

The carbonatite could well represent the extreme diferentiate
of an alkaline magma, as suggested by BAILEY and SCHAIRER
(1966).

3 — MINERALOGICAL STUDY
The rocks were first studied in thin sections.

— Carbonatite of Ribeira do Pico, Fogo (samples F-15, F-200,
F-202, F-207, F-210 and F-211):

Most of the rock is calcite; as accessory. minerals there
are biotite (or phlogopite), apatite, magnetite, hematite,
and, in one case, pyrochlore; in some samples aegirine-
-augite, a sodium-amphibole (imerinite?), sphene and
vermiculite have been recognized (partly by X-ray
diffraction). Scapolite was mentioned in previous papers
(FRIEDLAENDER and BERGT, 1913, p. 104; ASSUNGAO, 1954,
p. 88), but it appears to be a rare accessory.

— Carbonatite of Soghi and Aguada, Brava (samples BR-14
-and BR-19):

The rock presents a calcite mosaic with a few crystals of
aerigine-augite and magnetite: a clay mineral was identi-
fied as halloysite, by X-ray diffraction.

~— Carbonatite inclusions of Ribeira da Trindade, Fogo (sam
ples F-4, F-5 and F- 222)



183

Calcite is by far the predominant mineral. As accessories,
the rock contains apatite, iron ores, ilmenite, nepheline
and zeolites (probably derived from the nepheline).

— Carbonatite inclusions of Porto Anciio, Brava (sainple

BR-7):

In addition to calcite, there are some feldspathoids (espe-
cially analcite) and brown ores (hematite and goethite,
according to the X-ray analysis).

As refers to the environing silicate rocks the following sam-
ples were studied:

— Nepbeline syenite of Porto Ancido, Brava (sample BR-8):

It is a light coloured granular rock, consisting of nepheline,
* sanidine, some plagioclase, a mafic mineral (pyroxene?)

with calcite inclusions and a little biotite and magnetite.

“To the north, at Chio de Oiro, conspicuous segregations

of black mica (BR-21; biotite, as shown by X-ray diffrac-
- tion), are found within a similar rock.

— Ijolite (urtite) of Aguada, Brava (sample’ BR-16):

The dominant minerals are nepheline and aegirine; in addi-
tion accessory augite, ores and sphene can be found.

The much altered greenish rock (sample F-221) of Ribeira da

Trindade (Fogo) is an alkaline undersaturated (probably plutonic)
rock; it contains biotite, apatite, some zeolites and traces of pla-
gioclase. A sodium amphibole (imerinite?) and ilmenite were iden-
tified on X-ray powder photographs.
‘ The thin dykes (samples F-6, F-19, F-225, F-226 and F-227),
which intrude the basement (on the Fogo exposures) are also
alkaline, highly undersaturated rocks; in most cases they have a
microlitic groundmas formed by mafic minerals,
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4 — CHEMICAL STUDY OF THE CARBONATITES

Some samples from Fogo Island were chemically analysed
(for the routine elements). The results are given in Table 1.

These rocks are fundamentally formed by CaCO; with variable
amounts of silicates, phosphates, etc. In fact the variability of the
accessory minerals appears to be characteristic of these carbonatites.

TABLE 1

Sample F-4 - F-3 * F-15

Location Rib. Trindade, Fogo Rib. Trindade, Fogo Rib. Pico, Fogo
Si0, . . . . 0.04 3.36 3.27
ALO; . . . . 0.04 0.15 0.09
Fe,0 . . . . 083 2.15 2.37
FeO . . . . 0.50 0.21 . 0.64
MgO. . . . 1.44 0.56 0.98
CaO(® . . . 52,85 50,53 50.88
Na,O . . . . 0.43 : 0.38 0.51
KO . . . . 0.07 0.05 0.27
Hot. . . . 0.19 0.43 : 0,44
HO~. . . . 0.15 0.18 0.17
co, . . . . 41.49 39.42 36.34
TiO, . . . .| ° 0.12 0.04 0.30
PO; . . . . 0.93 1.77 3.19
MoO. . . . 0.46 0.40 08
99.56 99.63 99,58

Analyst: L. Concei¢do Silva

Spectrographic determination of some trace elements was also
carried out, as shown in Table 2.

The abundance of Ba and Sr is decisive to classify all these
rocks among the carbonatites (HicAzy, 1954; WAMBEKE and others

() Includes BaO and SrO.
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1964; see also TURNER and VERHOOGEN, 1960, p. 400; BARTH,
1962, p. 212)..

. As said before samples F-4, F-5, F 222 and BR-7 are relatl-
vely small inclusions in silicate roks; the remaining samples repre-

TABLE 2
Sample F-d F-5 F-15 F - 200 F - 202 F - 207
Location Rib, Trind,, | Rib. Trind.,| Rib. Pico, Rib. Pico, | Rib. Pico, Rib. Pico,
Fogo Fogo Fogo Pogo Pogo Fogo
Ba . . . 1800 2000 520 860 570 o .E‘
Sr. . . . 13 400 9 600 9 500 8 400 9 800 % E
Nb (1) . . . * . * 2000 | &£ 8
La (%) 1300 6007 6007 6007 6007 | 35 &
Y (3. 200? 2007 2007 2007 2007 | % 3
Sample F-210 F-211 F-222 BR-17 BR - 14 BR-19
Location Rib. Pico, | Rib. Pico, | Rib. Tsind., A':“c’lf;’o’ Soghi, | Aguada,
- Fogo Fogo Fogo Brava Brava Brava
Ba . . . 660 790 1 >6000 1470 490 770
Sr. .. 10 600 11 800 4700 4 400 4 600 11200
Nb (! ) .. * * * * * *
La(®» . . 600 ? 600? 2500 600? 6007 60072
Y&, « . 2007 2007 200 ? 2007 2007 2007

Analyst: R. A. David Gomes

Nofes: Contents in p.p.m. (* means a value below the limit of sensitivity).
P

(1) Limit of sensitivity: about 600 p.p.m.
(2) Limit of sensitivity: about 600 p.p.m.
(3) Limit of sensitivity: about 200 p.p.m.

sent the bulk rock of the outcrops. In the latter samples the trace
elements (with the exception of Nb) show a fairly constant distri-
bution, whereas in the former the contents are ‘more variable.



186

Carbonatites appear to form also the calcite dykes of San
Vicente. In a geological survey carried out by A. Serralheiro, a few
samples were collected which are being studied and have already
shown high Ba and Sr contents. Similar dykes were found during
a preliminary survey of Sal, in the summer of 1966.

Sr isotopic analyses of the Fogo carbonatites (as well as
age determinations) are presently under way.

These carbonatites of the Cape Verde Islands are indeed
remarkable; they seem to be the only ones known in oceanic is-
lands. I :
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LOCATION OF THE SAMPLES

- 4 —Ribeira da Trindade, near Monte Barro, Fogo Island.
- 5 —Ribeira da Trindade, near Monte Barro, Fogo Island,
- 6—Ribeira da Trindade, near Monte Barro, Fogo Island.
- 15 —Ribeira do Pico, near Monte Almada, Fogo Island.
- 19— Ribeira do Pico, near Monte Almada, Fogo Island.
<200 — Ribeira do Pico, near” Monte Almada, Fogo Island.
-202 — Ribeira do Pico, near Monte Almada, Fogo Island.
-207 — Ribeira do Pico, near Monte Almada, Fogo Island.
-210 — Ribeira do Pico, near Monte Almada, Fogo Island.
-211 — Ribeira do Pico, near Monte Almada, Fogo Island.
-221 — Ribeira da Trindade, near Monte Barro, Fogo Island.
-222 — Ribeira da Trindade, near Monte Barro, Fogo Island.
-225 — Ribeira da Trindade, near Monte Barro, Fogo Island,
-226 — Ribeira da Trindade, near Monte Barro, Fogo Island,
-227 — Ribeira da Trindade, near Monte Barro, Fogo Island,
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BR- 7 — Porto Ancifio, Brava Island.
BR- 8 —Porto Anciio, Brava Island.
BR- 14— Soghi, Brava Islanda.
BR- 16— Aguada, Brava Island.
BR- 19— Aguada, Brava Island.
BR- 21 — Chio de Oiro, Brava Island.
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