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Abstract
Although Costa Rica is a relatively small
region along the Central American Volcanic
Arc (CAVA), its fascinating geology records
several interesting examples of recent arc
evolution. The forearc at present is in a state
of subduction erosion, ranging from ‘moder-
ate’ long-term rates of *100 km3/km/Ma
beneath Nicoya Peninsula to ‘extreme’
short-duration peaks of *1,000 km3/km/Ma
beneath Osa Peninsula. The margin is cur-
rently both seismogenic and tsunamogenic,
with seismicity in the Osa Peninsula nucleat-
ing along one of Earth’s shallowest seismo-
genic plate interfaces. In Costa Rica, arc
volcanism has created much larger volcanic
edifices than it has northward along the
CAVA. Forearc deformation is ongoing and
active, and associated with large-scale erosion
and sediment transport towards the trench that
is currently being almost entirely trapped in
forearc basins prior to the trench axis. Margin
evolution is also strongly linked to docu-

mented spatial and temporal variations in the
incoming Cocos and Nazca Plates. These
conditions have had significant consequences
for the geochemical evolution of the CAVA in
Costa Rica, so that Costa Rica’s active
geology records one of Earth’s most diverse
and interesting volcanic arcs.
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1 Introduction

Costa Rica sits at the south-east end of the
�1,500 km—long Central America convergent
margin. The Cocos plate subducts with a con-
vergence direction N25°–N30°E with respect to
the overriding Caribbean Plate at rates varying
between 83 mm/yr in northern Costa Rica and
93 mm/yr in southern Costa Rica (DeMets et al.
1990; DeMets 2001) (Fig. 1). The Central
America Trench ends in southern Costa Rica
against the Panama Fracture Zone, which marks
the boundary with the Nazca plate, and forms a
triple junction between the Cocos, Nazca, and
Caribbean Plates. The central Costa Rica to
Panama region of the Caribbean spans four
converging tectonic plates: South America,
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Cocos, Nazca and the Caribbean itself (Fig. 1).
The result is that this region has evolved as an
independent lithospheric fragment, the Panama
block, where plate motion is partitioned across a
network of diffusive plate boundaries (Vergara
Muñoz 1988; Marshall et al. 2000; DeMets
2001). The current motion of the Panama block
is 11 mm/yr to the N with respect to the Car-
ibbean Plate (DeMets 2001) (Fig. 1).

Poas Volcano is part of the NW-trending
Central American volcanic arc (CAVA). In Costa
Rica the arc extends from Orosí volcano to the
NW to Turrialba volcano to the SE (Fig. 2).
Between Nicaragua and Costa Rica the CAVA is
offset 40 km to the SE, while a 175 km volcanic
gap separates the Turrialba volcano from the
Barú volcano in Panama, the last CAVA volcano
to the SE (Fig. 2).

2 The Cocos Plate

During the early Neogene, the formation of the
Galapagos rift system and the subsequent
development of the Cocos-Nazca Spreading
system (CNS) split the long-subducting Farallon
plate into the Nazca and Cocos plates (Lonsdale
2005). The Cocos plate is formed at the East
Pacific Rise (EPR) (Fig. 1), and at the
present-day Cocos-Nazca Spreading system
CNS-3. Detailed mapping of magnetic anoma-
lies, in fact, shows two precursor spreading
configurations CNS-2 and CNS-1 that imply a
non-steady orientation of the CNS through time
(Barckhausen et al. 1998, 2001). EPR- and
CNS-crust are morphologically very different:
EPR-crust is smooth and extensively cut by
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Fig. 1 Bathymetry, topography (http://www.geomapapp.
org (Ryan et al. 2009)), and tectonic plate configuration in
the region surrounding the Costa Rica. Arrows show plate
motions with respect to the Caribbean plate (DeMets et al.

1990; DeMets 2001). Black dashed lines indicate
trenches, black dotted lines indicate spreading centers,
black solid lines indicate either transform faults, fracture
zones or slow diffuse plate boundaries
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faults occurring at intervals of �300 km gener-
ated at the ridge and reactivated at the outer-rise;
CNS-crust is heavily impacted by the Galapagos
hotspot activity producing a morphologically
rough seafloor constellated by seamounts and the
relatively buoyant Cocos Ridge (Fig. 1). Off-
shore Costa Rica seafloor morphology is so dis-
tinctive that it can be divided into three provinces
(von Huene et al. 1995, 2000) (Fig. 2): (1) a
smooth segment off north-eastern Costa Rica,
(2) a seamount-dominated segment off central
Costa Rica, and (3) a Cocos Ridge segment off
south-eastern Costa Rica. The three provinces are
also characterized by a different structure in the
overlying subduction zone.

(1) The smooth province is bounded by Fisher
Seamount and Fisher Ridge to the south
(Fig. 2). At the trench, the crust breaks into
the normal faults mentioned above and

trends sub-parallel to the trench as effect of
plate bending (Ranero et al. 2004). A narrow
ridge offshore the central Nicoya Peninsula
marks the EPR-CNS crust boundary (Bar-
ckhausen et al. 2001) with an age jump of the
subducting oceanic crust from 24 Ma in
northern Costa Rica to 21.5 and 22.5 Ma of
the CNS-1 (Fig. 2).

(2) The seamount-dominated segment goes from
south-east of the Nicoya Peninsula to the
north-west of the subducting Cocos Ridge
and it is 40% covered by seamounts (von
Huene et al. 1995). The crust offshore central
and south-eastern Costa Rica formed at the
CNS-2 and has crustal ages between 19 and
15 Ma in the south (Barckhausen et al. 2001)
(Fig. 2). Deep furrows and domes in the
continental slope characterize the forearc
slope of the seamount domain in Central
Costa Rica indicating seamount subduction

Fig. 2 Locations of volcanoes in Costa Rica and adja-
cent regions. Offshore Costa Rica shows a Cocos plate
isochron map with ages derived from identification of
seafloor spreading anomalies (Barckhausen et al. 2001).
In blue is the crust generated at the East Pacific Rise, in

red, orange and yellow the crust generated during the
different stages of Cocos-Nazca spreading center activity.
Numbers indicate crustal ages in m.y. Smooth, seamount
and Cocos Ridge provinces are also indicated. FS is
Fisher Seamount
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(von Huene et al. 2000). This portion of the
margin has generated up to M7 EQs that
have been linked to the subducting sea-
mounts (Husen et al. 2002).

(3) Moving to the southeast the Cocos Ridge
subducts beneath the Osa Peninsula in the
south of Costa Rica. Where the Cocos Ridge
subducts, the Middle America Trench—
MAT—shallows from 4,000 m in the north
of Costa Rica to less than 1,000 m deep
offshore the Osa Peninsula which lies above
the subducting Cocos Ridge (Fig. 2).

Where it currently subducts, the Cocos Ridge
is 13–14.5 Ma (Werner et al. 1999; Barckhausen
et al. 2001) and it is one of the two comple-
mentary ‘near-ridge’ hot spot traces of the
Galapagos Hotspot, the other being the Carnegie
ridge on the Nazca plate, formed because the
intervening CNS has persistently remained
astride the Galapagos hot spot (Fig. 1) (Morgan
1978). The Cocos Ridge lies �2,000 m above its
adjacent seafloor. Its plume-influenced oceanic
crust reaches a thickness of 21 km along the crest
of the ridge off Osa Peninsula (Stavenhagen et al.
1998; Walther 2003). To the east, the Panama
Fracture Zone (PFZ) cuts the Cocos Ridge at the
trench limiting its subducted extent to *100 km
inward from the trench (Protti et al. 1995). Here
the Panama “Fracture Zone” is actually a
right-lateral transform fault that is the current
boundary between the Cocos and Nazca plates.
East of where the PFZ intersects the trench axis,
the Nazca Plate is moving to the east (N80°)
towards South America where it subducts, so that
this section of the Panama margin has relatively
small deformation (Fig. 1).

Because the axis of the Cocos Ridge is ori-
ented *10° counterclockwise from the
Cocos-Caribbean convergence vector (DeMets
et al. 1990), it migrates slowly to the northwest
along the MAT while the Panama Triple Junction
migrates to the southeast (MacMillan et al. 2004;
Morell et al. 2008). It has been proposed that the
Panama Fracture zone truncated the Cocos Ridge
around 9 Myr ago, with the Malpelo Ridge on
the Nazca plate being the dislocated segment that

records this truncation (Hey 1977; Lonsdale and
Klitgord 1978).

The triple junction migration and the sub-
duction of the relatively buoyant Cocos Ridge
has been playing a significant role in the defor-
mation of the Costa Rican forearc producing a
*350-km-long trench embayment culminating
at the ridge axis where it is *60-km-wide (von
Huene et al. 2000; Vannucchi et al. 2013)
(Fig. 1).

The plate interface is strongly coupled
between the Cordillera de Talamanca and the
Osa Peninsula (Fig. 2) (Norabuena et al. 2004;
LaFemina et al. 2009). This contributes to
infrequent, large earthquakes (Protti et al. 2001;
Norabuena et al. 2004), for example the April 3,
1983 (Ms = 7.3; depth = 30 km) plate boundary
thrust event located beneath the forearc inboard
of the Osa Peninsula (Adamek et al. 1987), and
the April 22, 1991 (Ms = 7.5; depth = 12 km)
back-thrusting event, located *100 km beneath
the back-arc (Tajima and Kikuchi 1995).

Segments of the plate interface adjacent to
these coupled regions experience frequent,
smaller earthquakes (Protti et al. 2001; Bilek
et al. 2003; Bilek and Lithgow-Bertelloni 2005).
Most of the seismicity is rather shallow and
strongly associated with the incoming bathy-
metry focusing on the incoming seamounts and
faults (Bilek et al. 2003; Arroyo et al. 2014).
Inboard the Cocos Ridge, the upper plate short-
ens considerably across the Fila Costeña thrust
belt, and the regional uplift with extinction of the
volcanic arc in the Cordillera de Talamanca has
been used to support the currently preferred
hypotheses that there has been flat subduction of
the buoyant Cocos Ridge (Kolarsky et al. 1995;
Protti et al. 1995; Fisher et al. 2004; Sitchler et al.
2007). Recent seismological investigations,
however, show evidence of a subducted portion
of the Cocos Ridge no longer than 100 km, in
accordance with plate tectonic reconstructions
(Protti et al. 1995), followed by a steep slab
(Arroyo et al. 2003; Dinc et al. 2010; Dzierma
et al. 2011). It is worth noticing that in this
scenario the uplift of the Cordillera de Talamanca
would not be directly caused by subduction of
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the Cocos Ridge as in this geometry Cocos Ridge
material does not lie beneath the Talamanca.

Several dates have been suggested for the
initiation of the subduction of the Cocos Ridge
ranging from: 0.5 Myr based on elastic defor-
mation studies (Gardner et al. 1992), 1 Myr
based on ocean floor magnetic anomalies and
plate reconstructions (Lonsdale and Klitgord
1978), 2–3 Myr from plate reconstructions
(MacMillan et al. 2004; Morell et al. 2008),
3.6 Myr from on-land work on the Caribbean
zone of Costa Rica (Collins et al. 1995), 5 Myr
because of a sharp change in volcanic chemistry
(De Boer et al. 1995), 3.5–5 Myr from ther-
mochronological studies on the Talamanca
batholits to constrain the uplift of the Cordillera
de Talamanca (Grafe et al. 2002) and 8 Myr from
the end of arc volcanism in the Cordillera de
Talamanca (Abratis and Worner 2001). Recent
drilling offshore Osa peninsula—IODP
Exp. 334 and 344—revealed a rapid event of

extreme subsidence of the forearc that has been
interpreted as the direct damage caused by the
onset of subduction of the Cocos Ridge at
�2.2 Myr (Vannucchi et al. 2013).

2.1 Slab Imaging and Crustal
Structure

The overall geometry of the Wadati-Benioff
changes from Nicaragua to southern Costa Rica
(Protti et al. 1995). Under the Nicaragua-Costa
Rica border the seismic slab dips about 84° and
reaches a maximum depth of 200 km. In central
Costa Rica the seismicity is concentrated at 15 to
25–30 km depth defining a 18° dipping plate
boundary (Husen et al. 2003) (Fig. 3), increasing
to about 65° to a depth of 125 km. In southern
Costa Rica the seismic slab seems to disappear
below 50 km depth. However recent tomo-
graphic and receiver function investigations were

Fig. 3 Vertical section parallel to the dip of the
subducting Cocos plate in the seamount-dominated seg-
ment off central Costa Rica. This section is coincident
with the wide-angle seismic transect TICO-CAVA (Hayes
et al. 2013—see Fig. 4 for location). The TICO-CAVA

data constrain the crust and crust-mantle transition
beneath the volcanic arc. Seismicity and slab depths are
taken from Husen et al. (2003). Fault plain solutions of
two large events within this area are also projected onto
the section
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able to show a well-defined steep slab with dips
varying from 50–55° at depths of 40–60 km—
(Dinc et al. 2010; Arroyo et al. 2014) to *80° at
*100 km below the coastline (Dinc et al. 2010).

Tomographic studies have focused both on
imaging shallow features, such as subducting
seamounts (Husen et al. 2002, 2003), and on slab
imaging below the Nicaragua-Costa Rica border
(Syracuse et al. 2008; Arroyo et al. 2009).

Seismic wide-angle data were also acquired
along onshore-offshore transects to define the
crustal structure of the slab and the subduction
zone more in general (Fig. 4). The first transect,
acquired during the TICOSECT and COTCOR
projects, crossed the entire southern Costa Rica
across the Talamanca Cordillera and ended in the
Limon Basin on the Caribbean coast (Staven-
hagen et al. 1998) imaging the subducting Cocos

Ridge to a depth of about 30 km below the
margin (Fig. 4). The TICOSECT transect
revealed that the Cocos Ridge thickened the
oceanic crust to *15 km thick. A second tran-
sect traversed through northern Costa Rica across
the Nicoya Peninsula and the active volcanic arc
reaching the Nicaraguan border (Sallares et al.
2001) (Fig. 4). This transect imaged the sub-
ducting Cocos plate to a depth of 40 km beneath
the Nicoya Peninsula. The most recent experi-
ment, the TICO-CAVA transect, is located in
central Costa Rica intersecting the CAVA
between Barva and Irazu volcanoes (Fig. 4).
TICO-CAVA is an onshore experiment designed
to investigate the formation of juvenile crust
(Hayes et al. 2013). The experiment suggested
that the crustal thickness beneath the volcanic
front in Costa Rica is *40 km (Fig. 3). The

Fig. 4 Location of wide-angle seismic transects and
ODP-IODP drilling expeditions discussed here. Named
black line segments mark near-vertical faults perpendic-
ular to the trench that dissect the margin in the central
portion of the onshore forearc. To the south, where the
Cocos Ridge subducts, the forearc is deformed in a
fold-and-thrust belt—the Fila Costeña. Different

cordilleras defining the Central American Volcanic Arc
in Costa Rica: Cordillera Volcánica de Guanacaste
(CVG) and the Cordillera Volcánica Central (CVC).
Chorotega (green) and Chortis (grey) basement sections
of the Caribbean plate are indicated by different back-
ground shadings

6 P. Vannucchi and J. P. Morgan



average lower-crustal velocities, between 6.8 and
7.1 km/s, appear to be lower than modern island
arc velocities, suggesting that felsic continental
crust has been created at the volcanic arc in
Central Costa Rica (Hayes et al. 2013).

3 The Caribbean Plate

3.1 The Forearc

Incoming plate subduction in Costa Rica has
induced significant tectonic erosion, i.e. the
removal of material from the base of the upper
plate (Ranero and von Huene 2000; Vannucchi
et al. 2001, 2003). Here, tectonic erosion occurs
at different scales, and it has been detected by
several investigation techniques.

Incoming seamounts left characteristic
margin-perpendicular indentations and grooves
on the trench and outer slope with a net subsi-
dence record within the wake of subducted sea-
mounts (von Huene et al. 1995, 2000) (Fig. 2).
Reflection seismics showed fault-bounded
mega-lenses present along the plate boundary
which have been interpreted to be portions of the
upper plate detached from its base (Ranero and
von Huene 2000). A third independent dataset
has been acquired through ocean drilling, ODP
Leg 170, IODP Exp. 334 and 344 (Fig. 4). This
uses the occurrence of subaerial deposits buried
by deepening-upward sedimentary sequences as
a recorder of the late Tertiary subsidence of the
outer fore arc (Vannucchi et al. 2001, 2003,
2013). The Costa Rica forearc NW of Osa
peninsula is an area where the sedimentation
rates are very high reaching 1,200 m/m.y. while
the adjacent trench axis remains sediment starved
(Vannucchi et al. 2013).

The inner fore arc along the Costa Rican
margin records a history of net uplift (Gardner
et al. 1992, 2001, 2013; Fisher et al. 1998; Sak
et al. 2009; Morell et al. 2012). This is in strong
contrast to the net subsidence in the outer fore
arc. The inner fore arc is dissected by a system of
active near-vertical faults oriented at high angles
to the margin (Fig. 4). These faults segment the
forearc thrust belt into blocks with strongly

variable uplift rates (Fisher et al. 1998; Marshall
et al. 2000; Sak et al. 2009). The rivers draining
this section of the Pacific slope typically follow
these margin-perpendicular faults. Interestingly,
the pattern of spatially variable fore arc uplift
revealed by the correlation of marine and fluvial
terraces along the Costa Rican Pacific coast is
also spatially linked to the distribution of
incoming seamounts. Uplift rates range from 1 to
8 mm/yr. The most rapid uplift occurs inboard of
the Cocos Ridge within the Fila Costeña
fold-and-thrust belt (Gardner et al. 1992, 2001,
2013; Fisher et al. 1998; Sak et al. 2009; Morell
et al. 2012) (Fig. 4).

3.2 The Arc

In Costa Rica the CAVA is traditionally divided
into two cordilleras or mountains ranges (Fig. 4):
The Cordillera Volcánica de Guanacaste
(CVG) and the Cordillera Volcánica Central
(CVC). The Quaternary volcanoes of the CVG
are from NW to SE, (see Figs. 1 and 3): Orosí-
Cacao, Rincón de la Vieja, Miravalles,
Tenorio-Montezuma and Chato-Arenal. Orosí-
Cacao, Rincón de la Vieja, Miravalles, and
Tenorio-Montezuma are shield-like stratovolca-
noes build by coalescing lava flows and pyro-
clastic material emitted from multiple vents.
While to the north, the low-relief landscape
enhances the sharp morphology of the volcanoes,
to the south the CVG lies behind the eroded
massif of the extinct Tilarán Cordillera, masking
the most active, but relatively small (15 km3)
Arenal volcano. The Volcanoes of the CVG have
geochemical signatures that are transitional
between the depleted mantled source and high
subduction signal of the Nicaragua volcanoes
and the enriched mantle source and low sub-
duction signal of the central Costa Rica volca-
noes (Herrstrom et al. 1995; Carr et al. 2003).

The CVC extends for approximately 80 km in
central Costa Rica and consists of the
Platanar-Provenir, Póas, Barva, Irazú and Turri-
alba volcanoes. Turrialba Volcano is offset
10 km northwards with respect to the other vol-
canoes of the Cordillera Central. These are
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composite shield volcanoes located northeast of
the extinct Aguacate Cordillera. With peak ele-
vations ranging from 2,000 to 3,400 m, these
massive, broad-shouldered volcanoes are the
largest volcanoes, in both area and volume, of the
entire CAVA. Their summits exhibit wide cal-
deras with multiple craters and transverse align-
ments of parasitic cones. The geochemical signal
of the CVC is that of ocean-island basalt (Herr-
strom et al. 1995; Carr et al. 2003).

In south-eastern Costa Rica in the Cordillera
del Talamanca (Fig. 4) active arc-volcanism
stopped at 5 Ma at the earliest, although
1–4 Ma pyroclastic flows (De Boer et al. 1995)
and Pliocene—�1.5 Ma—adakites are wide-
spread, but volumetrically limited (Gans et al.
2002; Goss et al. 2004; MacMillan et al. 2004).
These mountains extend to almost 4000 m in
elevation and they were glaciated during the
Pleistocene (Protti 1996; Lachniet 2004). The
Cordillera de Talamanca is composed of a suite
of Neogene-Quaternary intrusive (principally
granodiorites) and extrusive rocks (andesites)
(De Boer et al. 1995; Alvarado 2000; MacMillan
et al. 2004).

The large lateral variations in relief and geo-
chemistry of the CAVA in Costa Rica appear to
be directly related to strong lateral changes in the
nature of the subducting Cocos plate (Fig. 2).
The overriding Caribbean plate, in fact, does not
appear to play a strong role in controlling or
contaminating the volcanic products of the arc
(Plank et al. 2002; Patino et al. 2000). Although
the eastern margin of the Caribbean plate has a
long history of subduction starting in the Late
Jurassic, the on-land record of the CAVA in
Costa Rica is well recorded starting from the
Miocene.

3.3 The Costa Rican Basement

The Caribbean plate is formed by the combina-
tion of two main lithospheric elements (Fig. 4):
the Precambrian-Mesozoic continental Chortis
block to the north-west and the Cretaceous
oceanic plateau Caribbean Large Igneous Pro-
vince—CLIP—, also called Chorotega block to

the south-west. The SW-NE contact between
these two elements runs parallel to the
Nicaragua-Costa Rica political boundary. The
Chortis block is the byproduct of a long tectonic
evolution with a nucleus of Paleozoic and
Grenville-age metamorphic basement surrounded
by Jurassic-Cretaceous ophiolitic complexes
exposed along suture zones (Giunta and Orioli
2011) and late Cretaceous collided arc rocks
(Rogers et al. 2007). The origin, tectonic signif-
icance and interaction of the Chortis and CLIP
elements are still controversial—for example
there is an ongoing argument regarding the
allochthonous versus in situ origin of the Car-
ibbean Plate (Pindell 1994; Meschede and Frisch
1998; Gahagan et al. 2007; Rogers et al. 2007;
Giunta and Oliveri 2009; James 2009). Accord-
ing to the allochthonous hypothesis, the CLIP is
the product of a Late Cretaceous period of vig-
orous submarine volcanism (Sinton et al. 1998)
associated with the onset of the Galápagos
mantle plume activity (or possibly the initiation
of a new spreading center above a preexisting
plume during the Late Cretaceous evolution of
South American-African rifting). The emplace-
ment of CLIP between the North and South
America plates would then be the effect of its
eastward migration, due to the subduction of the
Farallon plate beneath the Caribbean plate, which
commenced along the MAT in the Late Creta-
ceous (72–65 Ma) (Pindell 1994; Hoernle et al.
2004).

Subsequent dating, however, has extended the
duration of CLIP volcanism to 70 m.y. (69–
139 Ma) with the main volcanic events at *95–
72 Ma (Hoernle et al. 2004), which makes this
period far too long for the igneous province to be
formed by a single plume head or
plume-centered spreading center initiation event.
Hoernle et al. (2004) propose that CLIP is the
result of several oceanic intraplate igneous
structures that were aggregated through subduc-
tion process with Galapagos hotspot being the
main, but not sole factor responsible for CLIP
formation. The Galapagos hot spot also formed
younger ocean islands and aseismic ridge terrains
now accreted to the eastern margin of the Car-
ibbean Plate such as the 60 Ma Quepos and the
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25 Ma Osa terrains (Hauff et al. 1997, 2000;
Vannucchi et al. 2006).

The lithospheric structure of the Caribbean
plate is directly linked to the characteristics of
these two elements, but also to the great variety
of the plate boundary interactions including
subduction (west coast of Central America,
Puerto Rico and Lesser Antilles), transform faults
(Motagua-Chelungpu and Venezuela), sea-floor
spreading (Cayman Trough), and continental
collision (Colombian Cordilleras). Northern
Costa Rica is shaped according to the classic
subduction margin profile with a deep trench
(�5,000 m), an active Wadati-Benioff zone and
a volcanic arc while Southern Costa Rica has a
shallower (�2,000 m) trench, a shallower
Wadati-Benioff zone and an extinct volcanic arc
related to the subduction of the Cocos Ridge.

4 Summary and Ongoing Questions

As is often typical in Earth Sciences, learning
more about the timing of the geological and
geodynamical evolution of Costa Rica has led to
new questions regarding its formation and evo-
lution. The origin of Costa Rican arc basement is
still uncertain, although clearly linked in part to
the origin of the Caribbean Large Igneous Pro-
vince. The cessation of major arc-like volcanism
along the Cordillera de Talamaca, the highest
mountains along the Central American Volcanic
Arc, does not appear to be directly linked to the
underthrusting of the Cocos Ridge because Ridge
material does not lie beneath the Cordillera de
Talamanca proper, and its subduction into the
Costa Rican trench occurred well after the ces-
sation of Talamanca arc volcanism. The
Panama-Nazca-Plate margin does not record
simple subduction as in Costa Rica, and the
ongoing westward migration of the
(Cocos-Nazca) Panama Transform Fault will
lead to further short-term changes in the evolu-
tion of the southern Costa Rican margin. The
Costa Rican margin is already recognized as the
‘type-example’ for a terrestrial end-member in
how subduction erosion can modify a subduction
margin. We suspect that the evolution of the

Cordillera de Talamanca may provide another
‘type example’ for how subduction processes
shape the evolution of arc crust—after we can
better understand what actually happened at a
crustal and mantle level during this extreme
event. It is even possible that this evolution is
strongly linked to the recent formation of the
Panama Land Bridge that has had profound
effects on its surrounding marine and continental
biomes.
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