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ABSTRACT 

Samples Df crystalline carbonate rocks from Fogo and Brava (Cape 
Verde lslands) have been stud ied. ln addition to calcite the rocks contain 
accessory apatite, biotite and several other mineraIs . Quantitative spectro­
graphic analyses have shown considerable amounts of Ba and Sr (up to 
6000 and 13400 p.p.m., respectively), which are characteristic of carbo­
natites. 111ese carbonatites, associated with alkaline rocks, appear to belong 
to a large structure, forming a common basement to Fogo, Brava and the 
neighbouring islets. 

RESUMO 

O estudo de rochas carbonatadas do Fogo e da Brava (ilhas de Cabo 
Verde) mostrou que, além de calcite, as rochas contêm, como acessórios, 
apatite, biotite e outros minerais. Por análise espectrográfica foram 
determinados teores elevados de Ba e Sr (que atingem 6 000 e 
13 400 p.p.m. , respectivamente); estes teores de oligo-elementos são 
característicos de carbonatitos. As rochas carbonatadas estãó associadas a 
rochas alcalinas; o conjunto comtitui possivelmente um vasto soco 
comum às ilhas do Fogo, Brava e ilhéus vizinhos. 

1 - . INTRODUCTION 

lnaddition to fossiliferous limestone, there are in the Cape 
Verde Islands scme bodies oE crystalline ca:rbonate rock, which were 
mentioned by several writers. 

FRIEDLAENDER and BERGT (1913) drew attention to what they 
assumed tobe a Mesozoic basement (with igneous plutonic rocks 
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and metamorphic limes tone ), occurrmg m some of the islands, 
namely in Fogo and Brava. 

Later 'On, BEBIANO· (1932) . mentióned «calcareous» dykes in 
San Vicente and in the small isIets, oH 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 «ba~ement» compl,exas a 
metamorphosed Tertiary limestone; ASSUNÇÃO (1954) aIso describ­
ed the crystaline carbonrute rock of Fogo, accepting the s,a'me 
interpretation. 

The recent dev.elopment of the study of carbonatite intrusions, 
usuall;y associated with alkaline (partIy ultrabasic) igneous rocks, 
in other parts of the world, pointed to the possibility that some 
of the calcite rich rocks of the Cape Verde lslands be true carbo­
natites, espeáaUy because the igneous environ'ment (nepheline sye­
nites, ijoIires,etc.) i!s typicaI of most carbonatit'eassociations 
(PECOR!A, 1956; CAMPBELL SMITH, 1956). 

The study of al'lthese rocks is still under Waiy" but, as there 
is presently consideraJbIe interest on the sub}ect, it hals seemed advi­
sabl,e to puhlish immediately this prdiminary note. 

2 ~ THE BASEMENT OF FOGO AND BRAVA 

ln 1964, during the geologicaI survey of Fogo, the following 
smaH exposures 'of the basement complex were found: 

- Ribeira do Pico (northern sIope of Monte Almada), 
~ Montinho de Oiro O(southern slope of Monte Almada), 
- Ribeira da Trindade (near Monte Barro). 

At the first two places the rock (carbonatite) consists mainly 
of cakite with smaH amounts of black mica, pyroxene and other 
mineraIs. 

At Ribeira da Trindade ther;e is a greenish silicate rock :( much 
altered) with di:s~rete minor bodies of carbonatite. Everywhere the 
complex is intruded by numerous thin dykes of volcanic (or plu­
tonic) rocks (see MACHADO and ASSUNÇÃO, in press). 



A rapid survey Oof Brava Island, made in 1965, shOowed that 
the «ca:lcareOous» inc1usions in the syenites described by BEBIANO 
(1932) are fairly caromOon. ln the basement expOosures,.on the eastern 
side .of the island, the carbonatite is probably dominant. 

NOo evidence cOould be found fOor Bebiano's sugge~tion that the 
various Ooutcrops Oof plutOonic rock:s are independent intrusiOons; alI 
·appear tOo bel.ong tOo the same bas'ement, which is alsoexpOosed in 
Fog.o and at the small islets, to the north of Brava. However, a 
detailed survey Oof Bravaand the islets is planned fOor the near 
future. 

R:ecently, in either island, magma rase through fmctures in the 
basement, and lavas were poured, which concealed mOost of the Oolder 
wcks. 

ln Fogo these lavas are essentially nephelinitic ( sensu lato) and 
basanitic, whereas in Brava theyare mOostlly, phonolitic. 

As far as is presently known, the carbOonatite of the basement 
of both islands appears to form a central stock (?) withan outer 
ring ofalka:line rock:s, cOonsisting of nepheline syenite, ij'OoEte, etc. 
with minor carbOonatite inclusions (fig. 1). lnrerpOolation 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. Agu'ada; .. 

5, Porto Ancião; 6, Chão de Oiro). 
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the sea is of course speculative, other intepretations being certainly, 

possible. 
The carbonatite could well represent the extreme diferentiate 

of .an alkaline magma, as suggested by BAILEY and SCHAIRER 

(1966). 

3 - MINERALOGICAL SruDY 

The rocks were first studied in thin sections. 

- Carbonatite of Ri'beira do Pico, Fogo (s'ampIes F-15, F-200, 
F-202, F-207, F-210 and F-2U): 

Most of the rock is calcite; as aCGesso~y. mineraIs there 
are biotite (or phIogop:te), apatite, magnetite, hematite, 
and, in one case, pyrochlol'e; in some sampIes aegirine­
-augi te, a sodium-amphibole (imerinite?), sphene and 
vermicuEte have been recognized (partIy by X-ray 
diffraction). Scapolite was menti'Oned in previous papers 
(FRIEDLAENDER and BERGT, 1913, p. 104; ASSUNÇ.A.'O, 1954, 
p. 88), but it appears to be arare accessony. 

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

The ·rock pres'ents a calcite mosaic with a few crystals of 
aerigine-augite and magnetite: a day mineral was identi­
fied as halloysite, by X-ray diffraction. 

- Carbonatite inclusions of Ribeira da Trindade, Fogo. (sam­
pIes F-4, F-5 and F- 222): 



Calcite is by far the predominant mineral. As accessoúes, 
the rock containsapatite, iron 'Ores, ilmenite, nepheline 
and zeolites (proba:bly derived from the nepheline). 

- Carbonatite inclus~ons of Porto Ancião, Brava ( sample 
BR-7) : 

ln addition to calcite, thereare some feldspathoids (espe­
cial1yanalcite) and brown ores (hematite and goethite, 
according to the X-ra,y. analysis). 

As rders to theenvironing silicate rocks the following sam­
pIes were studied: 

---:- Nepheline syenite of Porto Ancião, Brava ('sample BR-8): 

lt is a light coloured granular rock, consisting of nepheline, 
sanidine, some plagioclase, a mafic miner<lil (pyroxene?) 
with calcite inclusrons and a little biotite and magnetite . 

. To the north, at Chão de Oiro, conspiGUous segregations 
of bIack mica (BR-21; biotite, as shown by X-ra,y diffrac­
tion) , are found within a similar rock. 

-ljolite (urtite) ofAguada, Brava (samph! BR-16): 

The dominant minerais are nepheline and aegirine; in addi­
tionaccessory augi te, ores and sphene cm be found. 

The much altered gr:eenish rock (sampIe F-221) of Ribeir·a da 
Trindade (Fogo) is an a1kaIine undersaturated (probably pIutonic) 
rock; it contruns biotite, apatite, some zeolites and tr-aces of pIa­
gioclase. A sodium amphibole (imerinine?)and iImenite were iden­
tif1ed on X-r-ay powder photographs. 
. The thin dykes (samples F-6, F-19, F-225, F-226 and F-227), 
which intrude the basement (on the Fogo exposmes) are a1so 
aIkaline, highly undersaturated rocks; in most cases they hav'e a 
microlitic groundmas formed by mafic mineraIs. 



4-CHEMICAL SruDY OF THE CARBONATITES 

Some samples from Fogo Island Wier,e chemicallyana~ysed 
(for the routine elements). The r·esults are given in Table L 

These rocks are fundamentally formed by CaCOa with variabl,e 
amounts oE silicates, phosphabes, etc. ln fact the variahility 'Of the 
accesSory mineraIs appears to be characteristic of these carbonatites. 

TABLE 1 

Sam pie F-4 I F-5 F-15 

Locafion Rlb. Trindade, Fogo Rlb. Trindade, Fogo Rlb. Pico, Fogo 

SiO, 0.04 3.36 3.27 
AI,Os . · 0.04 0.15 0.09 
FesOs O 83 2.15 2.37 
Fe O · 0.50 0.21 0.64 
Mg O. 1.44 0.56 0.98 
Ca O (I) · 52,85 50.53 50.88 
Na~O 0.43 0.38 0.51 
K!O · 0.07 0.05 0.27 
H!O+ • 0.19 0.43 0.44 
H~O- , · 0.15 0.18 0.17 
CO2 . 41.49 39.42 36.34 
Ti O 2 • 

: 0.12 0.04 0.30 
Pi0 5 · 0.93 1.77 3.m 
Mn O. · 0.46 0.40 O~ilf , ,'. 

I 99.56 99.63 I 99.58 

Analyst: L. Conceição Silva 

Spectrographic determination of some tr·ace elements was also 
carúed out, as shown in Table 2. 

The abundance oE Ba and Sr is decisive to dassify a11· these 
rocks among the carbonatites (HIGAZY, 1954; W AMBEKE and others 

(1) tlncludes BaO an.d SrO. 



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 relati­

vely small inclusions in silicate roks; the remaining samples repre-

TABLE 2 

Sample F-4 F-5 

I 
F-15 F - 200 

I 
F -202 F - 207 

Loc.llon 
Rlb. Trlnd .. Rlb. Trind .. Rlb. Pico. Rlb. Pico. Rib. Pico. Rib. Pico. 

Fogo Fogo Fogo Fogo Fogo Fogo 

Ba . 1800 2000 520 860 570 -c.e-
Sr. 13400 9600 9500 8400 9800 

., ., 
· .- :> -c ._ 

Nb (1) 2000 
::l ... 

* * * * ... '" CI.I !::: 
La (') 

:1 

1300 I 6001 6001

1 

6001 6001 1 Õ = '" y (3) . 2001 200 ? 200 ? 200? 200? Z ::l 
O' 

5ample F-210 

I 
F-211 f -222 BR-7 

I 
BR-14 BR-19 

----

Rlb. Pico. Rlb. Pico. Rlb. Trlnd .• 
Porto 

50ghl. Aguada. 
Locatlon Ancião, 

Fogo Fogo Fogo 
Brava 

Brava Brava 

Ba , 660 790 >6000 1470 490 770 
Sr. · 10600 11800 4700 4400 19 600 11200 
Nb (I) · * * * * * * 
La (2) , 

:1 
600? 600? I 2500 \ 600? 600? \ 600? 

Y (3). ., 200? 2001 2001 2001 2001 2001 

Analyst: R. A. David Gomes 

Notes: Contents in p.p.m. (* means avalue below the limit of sensitivity). 
(~) Limit of sensitivity: about 600 p.p.m. 
(2) Limit of sensitivity: about 600 p.p.m. 
(8) Limit of sensitivity: about 200 p.p.m. 

sent the bulk rock oE the outcrops . .ln the latter samples the trace 
elements (with the .exception oE Nb) show a Eaitly constant distri­
bution, . whereas inthe Eormer the contents are more variable. 



186 

Carbonatites appear to form also the calcite dykes of San 
Vicente. ln a geological survey carried out by A. Serralheiro, a rew 
samples were collected which al'e being studied and have·already 
shown high Ba and Srcontents. Simil~r dykes were found during 
a preHminary survey of Sal, in the summer of 1966. 

Sr isotopic analyses of the Fogo carbonatites (as well as 

age determinations) ar·e presently under way. 
These carbonatites of the Cape V.erde lslands are indeed 

remarkable; they seem to be the only 'Dnes known in oceanic is­
lands. 
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LOCATION OF THE SAMPLES 

F - 4 - Ribeira da Trindade, near .Monte Barro, Fogo Island. 
F - 5 - Ribeira da Trindade, near Monte Barro, Fogo. Island. 
F - 6 - Ribeira da Trindade, near Monte Barro, Fogo. Island. 
F - 15 - Ribeira do Pico, near Monte Almada, Fogo Island. 
F - 19 - Ribeira do Pico, near Monte Almada, Fogo Island. 
F "200 - Ribeira do Pico, near Monte Almada, Fogo Island. 
F -202 - Ribeira do Pico, near Monte Almada, Fogo Island. 
F -207 ~ Ribeira do Pico, near Monte Almada, Fogo Island. 
F -210 - Ribeira do Pico, near Monte Almada, Fogo Island. 
F -211 - Ribeira do Pico, near Monte Almada, Fogo Island. 
F -221 - Ribeira da Trinda:de, near Monte Barro, Fogo Island. 
F -222 - Ribeira da Trinda:de, near Monte Barro, Fogo Island. 
F -225 - Ribeira da Trindade, near Monte Barro, Fogo Island. 
F -226 - Ribeira da Trindade, near Monte Barro, Fogo Island. 
F -227 - Ribeira da Trindade, near Monte Barro, Fogo Island. 



BR- 7 - Porto Ancião, Brava lsland. 
BR- 8 - Porto Ancião, Brava lsland. 
BR- 14 - Soghi, Brava lslanda. 
BR- 16 - Aguada, Brava lsland. 
BR- 19 - Aguada, Brava lsland. 
BR- 21 - Chão de Oiro, Brava lsland. 
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