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[1] Although most Central American magmas have a typical arc geochemical signature, magmas in
southern Central America (central Costa Rica and Panama) have isotopic and trace element compositions
with an ocean island basalt (OIB) affinity, similar to the Galapagos-OIB lavas (e.g., Ba/La < 40, La/Yb >
10, 206Pb/204Pb > 18.8). Our new data for Costa Rica suggest that this signature, unusual for a convergent
margin, has a relatively recent origin (Late Miocene �6 Ma). We also show that there was a transition from
typical arc magmas (analogous to the modern Nicaraguan volcanic front) to OIB-like magmas similar to
the Galapagos hot spot. The geographic distribution of the Galapagos signature in recent lavas from
southern Central America is present landward from the subduction of the Galapagos hot spot tracks (the
Seamount Province and the Cocos/Coiba Ridge) at the Middle American Trench. The higher Pb isotopic
ratios, relatively lower Sr and Nd isotopic ratios, and enriched incompatible-element signature of central
Costa Rican magmas can be explained by arc–hot spot interaction. The isotopic ratios of central Costa
Rican lavas require the subducting Seamount Province (Northern Galapagos Domain) component, whereas
the isotopic ratios of the adakites and alkaline basalts from southern Costa Rica and Panama are in the
geochemical range of the subducting Cocos/Coiba Ridge (Central Galapagos Domain). Geological and
geochemical evidence collectively indicate that the relatively recent Galapagos-OIB signature in southern
Central America represents a geochemical signal from subducting Galapagos hot spot tracks, which started
to collide with the margin �8 Ma ago. The Galapagos hot spot contribution decreases systematically along
the volcanic front from central Costa Rica to NW Nicaragua.
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1. Introduction

1.1. Geotectonic Setting

[2] The Central American volcanic front extends
parallel to the Middle American Trench from the
Mexico-Guatemala border to central Costa Rica
(Figure 1). The convergence rate between the
Cocos and Caribbean plates increases to the south-
east from �60 mm/a off southern Guatemala to
�90 mm/a off southern Costa Rica [DeMets,
2001]. Smooth crust, produced at the East Pacific
Rise spreading center, characterized by extensive
trench-parallel structures [Ranero et al., 2003]
subducts to the north of the Nicoya Peninsula
(Figure 1). The crust subducting to the south of
the Nicoya Peninsula was produced at the relative-
ly slow spreading Cocos-Nazca ridge (Figure 1).
Much of this segment of subducting crust has been
overprinted by Galapagos hot spot tracks. The
Galapagos hot spot tracks in front of Costa Rica
(Figure 1) range in age between 13.0 and 14.5 Ma
[Werner et al., 1999]. Active tectonic erosion has
been reported in the Middle American Trench off
Costa Rica [Ranero and von Huene, 2000; Ranero
et al., 2003]. The presence of a large province of
accreted oceanic complexes along the Pacific coast
of southern Central America suggest, however, that
accretionary processes have also been important in
the earlier evolution of this margin [Denyer et al.,
2006].

[3] The sediment cover of the Cocos Plate appears
to be entirely subducted along most of the margin.
The geochemical signature of the subducted sedi-
ment can be traced into the Central American
volcanoes by Ba/La (Figure 2a). This ratio is
particularly useful for Central America because it
does not change significantly within the Cocos
Plate sediment stratigraphy [Patino et al., 2000].
Furthermore, since Ba/La correlates with 10Be/9Be,

the most definitive tracer of subducted sediment
[Leeman et al., 1994], it is a robust proxy to
evaluate the sediment component. Along the
volcanic front, the geochemical indicators of sub-
ducting sediments (e.g., Ba/La, U/Th, and
10Be/9Be), define a slightly asymmetrical chevron
pattern with a maximum in northwest Nicaragua
[Carr et al., 2003]. Higher La/Yb (steeper REE
patterns) implies a lower degree of partial melting
or derivation from a more enriched source. The
overall correlation between La/Yb and Pb isotope
ratios (Figures 2b and 2c) indicates that more
enriched sources are present where La/Yb is higher
(e.g., beneath Costa Rica and Guatemala). The
mirror image in the along strike variations of La/
Yb, Ba/La, and 206Pb/204Pb (Figures 2a–2c) sug-
gests that the subducted sediment component,
characterized by high Ba/La but low La/Yb and
206Pb/204Pb (probably in the form of a fluid) is
dominant beneath Nicaragua and that an enriched
OIB-type component, with low Ba/La but high La/
Yb and 206Pb/204Pb (probably in the form of a
melt), is dominant beneath Guatemala and central
Costa Rica [Eiler et al., 2005, Hoernle et al., 2008,
Sadofsky et al., 2008].

[4] Feigenson and Carr [1993] proposed two
mantle reservoirs for Central America. The most
common reservoir is analogous to depleted mantle
(DM) similar to the source of mid-ocean ridge
basalt (MORB). The second reservoir has a more
enriched composition and was visualized as veins
within the DM reservoir. Melting of this veined
mantle source and its interaction with the subduc-
tion component produced magmas with a typical
arc signature [Carr et al., 2003; Feigenson et al.,
2004]. This signature is dominant along most of
the volcanic front; however, in central Costa Rica
the lavas have an anomalous Galapagos-OIB
signature [Reagan and Gill, 1989; Herrstrom et
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