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Direct observation of the hypa-
byssal root zone of an ocean island 
volcano is possible in the uplifted 
Basal Complex of Fuerteventura (Ca-
nary Islands). This complex records a 
long-lasting magmatic activity, char-
acterised by the intrusion of numer-
ous magma batches as small plutons, 
dykes, dyke swarms and ring-dyke 
complexes of alkali-gabbros, py-
roxenites, syenites and carbonatites. 
The high heat flow generated by the 
successive magma pulses feeding the 
overlying subaerial volcanic centres 

induced remarkable metasomatic and 
metamorphic processes, culminating 
with the low-pressure partial melting 
of dykes within the heterogeneous 
Tierra Mala gabbro-pyroxenite-syen-
ite formation, in a contact metamor-
phic aureole around a layered pyroxe-
nitic intrusion (PX1).  The migmatites 
are characterised by a dense, zebrated 
network of closely spaced millimetre-
wide leucocractic veins with perfectly 
preserved igneous textures.

Limited partial melting was gen-
erated around a tongue-like off-shoot 

(about 250m wide) of PX1, allowing 
observation of the transition between 
migmatites and unaffected lithologies 
in the country rock within a confined 
area of continuous exposure. Due to 
a presumably limited heat input from 
this PX1 apophysis, the country rock 
is only weakly melted over a small 
distance (15-20m), hence it is pos-
sible to follow the evolution of this 
phenomenon within particular dykes 
with increasing distance from the 
intrusion.

Results show that lithologies are 

Figure 1 Ocean island basalt-normalised (Sun & McDonough, 1989) trace element spider diagram, showing plots from 
2 different dyke lithologies (diopside phyric foidolites and foid-microgabbros), close to (partially molten) and far away 
(unaffected protoliths) from the intrusion. Key: CP = diopside phyric foidolite; HB = foid-microgabbro; 0.7m/64m = 
distance south of PX1 ‘tongue’.
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mineralogically and chemically high-
ly variable and behave differently in 
the contact aureole. Dykes of mafic, 
foid-microgabbros almost completely 
lost their small leucocratic component 
within the first 4m south of the PX1 
tongue, with decreasing whole-rock 
SiO

2,
 alkali concentrations and LILE 

(Fig. 1, label HB), as you approach 
the intrusion. Their trace element  
contents are comparable to that of 
standard OIBs and there seems to be 
no significant change in REE compo-
sition with distance from PX1. Dykes 
of diopside phyric microfoidolites 
(Fig.1, label CP) on the other hand, 
partially melted over a much larger 
distance (up to 16m), with segregation 
of leucosomes into discrete veinlets, 

and contain trace element concentra-
tions higher than that of common 
OIBs. Migmatitic samples close to 
the contact are significantly depleted 
in Si, Al, K and most incompatible 
trace elements including LREE. A 
similar trend is shown by amphibole 
phyric foid-microgabbros close to the 
contact, where almost total recrystal-
lisation (except for a few diopside 
phenocrysts) is also observed.

Previous theories of an enrich-
ment in K, Sr, Y and REE for all 
migmatites relative to their protolith 
(Hobson et al. 1998) thus appear to 
have been disproved. Also, the idea 
that all rocks close to the PX1 intru-
sion are enriched in REE relative to 
OIBs, has also been disproved by the 

foid- microgabbro series, which, on 
the contrary, are depleted in some 
trace-elements. Hence, we can con-
clude that the enrichment of some of 
these dykes must be due to a process 
unrelated, and prior to, the intrusion 
of PX1.
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