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Two Cretaceous Subduction Events  
in the Central Cordillera: Insights from  
the High P–Low T Metamorphism

Camilo BUSTAMANTE1*  and Andres BUSTAMANTE2 

Abstract The scarcity of high–pressure metamorphic rocks at the Earth’s surface due to 
the specific conditions required for their formation and preservation makes it difficult 
to access the information about subduction zones that they can provide. The northern 
Andes are characterized by several occurrences of blueschists and, in minor propor-
tions, eclogites, whose origins are yet to be unraveled. The metamorphic rocks found 
herein include the Pijao amphibolitized eclogites, Barragán blueschists and associated 
garnet–amphibolites, and Jambaló blueschists found in Colombia as well as the Raspas 
Metamorphic Complex in Ecuador. All these rocks have been correlated into a single 
Early Cretaceous high–pressure metamorphic belt based on regional geochemistry 
and geochronological data. A compilation of the most recent whole–rock geochemistry 
and Ar–Ar and Lu–Hf ages from the three high–pressure sequences in Colombia indi-
cates that at least two different subduction events have been recorded in the Central 
Cordillera of Colombia. The first event, involving subduction and collision, occurred at 
ca. 130–120 Ma and is represented by the Pijao, Barragán, and Raspas high–pressure 
rocks, which have N–MORB–like protoliths and are contemporaneous with the end of 
the arc–related magmatism of the northern Andes, related to an oblique convergence 
between the Farallón Plate and the continental margin of South America. The second 
event of subduction is represented only by the Jambaló blueschists at ca. 70–60 Ma, 
whose protolith is akin to basalt formed in a plume–influenced intra–oceanic arc that 
was accreted to the continental margin. No reliable correlation is possible for these 
rocks as yet.
Keywords: blueschist, eclogite, northern Andes, high–pressure metamorphism.

Resumen Las rocas metamórficas de alta presión son escasas en la superficie de la 
Tierra debido a sus condiciones especiales de formación y conservación. Esta escasez 
dificulta el acceso a la información que este tipo de rocas puede proporcionar sobre 
las zonas de subducción. Los Andes del norte se caracterizan por varias ocurrencias de 
esquistos azules y, en menor proporción, eclogitas cuyo origen aún no es claro. Entre 
estas ocurrencias se incluyen las eclogitas anfibolitizadas de Pijao, los esquistos azules 
y anfibolitas granatíferas asociadas de Barragán, y los esquistos azules de Jambaló en 
Colombia, así como el Complejo Metamórfico Raspas en Ecuador. Todas se han correla-
cionado como un único cinturón metamórfico de alta presión del Cretácico Temprano 
sobre la base de datos regionales de geoquímica y geocronología. Una recopilación 
de los datos más recientes de geoquímica en roca total y las edades Ar–Ar y Lu–Hf de 
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las tres manifestaciones de alta presión en Colombia registra al menos dos eventos 
de subducción diferentes en la cordillera Central de Colombia. El primer evento de 
subducción y colisión ocurrió a ca. 130–120 Ma y está representado por las rocas de 
alta presión de Pijao, Barragán y Raspas, las cuales tienen protolitos tipo N–MORB 
y son contemporáneas con el final del magmatismo de arco de los Andes del norte, 
relacionado con una convergencia oblicua entre la Placa de Farallón y el margen con-
tinental de Suramérica. El segundo evento de subducción solo está representado por 
los esquistos azules de Jambaló con edades de ca. 70–60 Ma, cuyo protolito es afín a 
basaltos formados en un arco intraoceánico con influencia de una pluma mantélica y 
acrecionados a la margen continental. Hasta ahora no existe una correlación confiable 
entre estas rocas y otras similares.
Palabras clave: esquisto azul, eclogita, Andes del norte, metamorfismo de alta presión.

1. Introduction

Blueschists and eclogites represent some of the main lithologi-
cal vestiges from which we can understand convergent margin 
processes since they are unequivocal evidence for paleo–sub-
duction zones and collision between lithospheric plates (e.g., 
Ernst, 1988; Maruyama et al., 1996). Unfortunately, these rocks 
are rarely exposed at the Earth’s surface owing to the difficul-
ties involved in their exhumation and preservation, which are 
attributed to their high density and low buoyancy when com-
pared with lower crustal materials (Agard et al., 2009).

The Mesozoic to Cenozoic orogenesis in the northern Andes 
including Ecuador and Colombia is characterized by a series 
of collisions of island arcs and oceanic plateau with the South 
American continental margin, accompanied by the formation 
of several subduction zones and the thrusting of oceanic crustal 
fragments, both on the continental margin and in the intra–oce-
anic domains (e.g., Cardona et al., 2012; Ramos, 2009; Restrepo 
& Toussaint, 1988; Spikings et al., 2015). These processes have 
resulted in the formation of ophiolitic complexes along with 
low–, medium, and high–pressure metamorphic rocks via the 
amalgamation of tectonostratigraphic terranes (Kerr et al., 
1997; Pindell & Kennan, 2009; Ramos, 2009). Blueschist and 
eclogite defining suture zones have been identified in the Cor-
dillera Real of Ecuador (Raspas Metamorphic Complex sensu 
Feininger, 1980) and in the Central Cordillera of Colombia 
(Figure 1; Arquía Complex sensu Maya & González, 1995).

The Arquía Complex is located in the Central Cordillera 
of Colombia, where high–pressure metamorphic rocks crop 
out in the Pijao, Barragán, and Jambaló areas (Figures 2, 3, 4 
respectively; Bustamante et al., 2011, 2012; Feininger, 1982; 
Núñez & Murillo, 1978; Orrego et al., 1980a). The Jambaló 
rocks are limited in their distribution to the east by the Caja-
marca Complex, comprising Jurassic metapelitic and amphi-
bolic schists (Blanco–Quintero et al., 2014; Bustamante et al., 
2017a), and to the west by Lower Cretaceous volcanic rocks of 
the Quebradagrande Complex (Figure 5; Botero, 1963; Kerr et 

al., 1997; Maya & González, 1995). The Pijao and Barragán 
rocks are within the Arquía Complex (Figure 5).

The tectonic significance of the abovementioned rocks is still 
under debate as relatively few geological data from selected oc-
currences have been used in existing interpretations. These rocks 
have been interpreted as being related to subduction events (Asp-
den & McCourt, 1986; Aspden et al., 1995; Bourgois et al., 1987) 
and exhumed during the Early Cretaceous, according to cooling 
ages varying between 132 and 110 Ma (Aspden & McCourt, 
1986; Feininger, 1982). Furthermore, rocks from the Raspas Met-
amorphic Complex (Ecuador) and those in the Central Cordillera 
(Colombia) have been correlated due to their similar tectonic po-
sitions and regional geochemical data and thereby assigned Early 
Cretaceous metamorphic ages (Spikings et al., 2015; Villagómez 
& Spikings, 2013; Villagómez et al., 2011). Other studies (Busta-
mante et al., 2011, 2012) have suggested that blueschists from the 
Jambaló area have a volcanic arc protolith and a Late Cretaceous 
to Paleogene age of metamorphism.

Although high–pressure rocks of the Central Cordillera have 
long been recognized, no tectonic model combining their occur-
rences has been developed as yet. This study, therefore, aims 
to give an updated review of the high–pressure metamorphic 
rocks of Colombia, describing their distributions, ages of meta-
morphism, and differences in protoliths. We challenge current 
models that consider a single Lower Cretaceous high–pressure 
metamorphic belt in Colombia and Ecuador with an exclusively 
N–MORB protolith (García–Ramírez et al., 2017; Spikings et 
al., 2015; Villagómez & Spikings, 2013). Pressure and tempera-
ture constraints, together with metamorphic ages and whole–rock 
geochemistry, suggest that Barragán and Pijao eclogites have 
N–MORB protoliths with Early Cretaceous metamorphic ages 
(Bustamante et al., 2012; García–Ramírez et al., 2017), whereas 
the Jambaló area records Late Cretaceous metamorphism with a 
volcanic arc–like protolith (Bustamante, 2008). Thus, we propose 
a tectonic model for the Cretaceous to Paleogene evolution of the 
western margin of the northern Andes, with special emphasis in 
the high–pressure metamorphic record. 
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Figure 1. Map of Colombia showing the distribution of high–pressure rocks along the Central Cordillera. The Raspas Metamorphic Complex 
(Ecuador) is also shown as a reference.
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2. Materials and Methods

Whole–rock geochemistry and geochronology have been 
previously published and peer reviewed: Details of the sam-
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pling and methodologies are provided in Bustamante (2008) 
for the Barragán and Jambaló blueschists, and in García–
Ramírez et al. (2017) for the Pijao eclogites. Table 1 compiles 
the mineralogy, geochemistry, and ages of northern Andes 
high–pressure rocks available up to the present study. Ta-
ble 2 compiles whole–rock geochemical data reported from 
Barragán blueschists (Bustamante et al., 2012), Pijao eclog-
ites (García–Ramírez et al., 2017), and Jambaló blueschists 
(Bustamante, 2008).



489

Two Cretaceous Subduction Events in the Central Cordillera: Insights from the High P–Low T Metamorphism

C
re

ta
ce

ou
s

Miocene volcanic rocks

Mesozoic igneous rocks

Mesozoic oceanic–related rocks

High–pressure metamorphic rocks (Cretaceous – Paleogene)

Quebradagrande Complex (Cretaceous)

Ultramafic rocks (Cretaceous?)

Arquía Complex (Paleozoic – Cenozoic)

Paleozoic – Triassic gneisses

Cajamarca Complex (Paleozoic – Mesozoic)

Proterozoic high–grade metamorphic rocks

4° 30' N

6° 30' N

5° 30' N

76
° 

30
' W

75
° 

30
' W

2° 30' N

1° 30' N

3° 30' N

Silvia–Pijao
Fault

C
a
li–

P
a
tí
a
 F

a
u
lt

Jambaló

Barragán

Pijao

San Jerónimo
FaultCauca–

Almaguer
Fault

C
a
u
ca

–
A

lm
a
g
u
e
r 

F
a
u
lt

C
a
u
ca

–
A

lm
a
g
u
e
r 

F
a
u
lt

Silvia–Pijao
Fault

San Jerónimo
Fault

Pacific
Ocean

Pasto

Cali

Manizales

Medellín

0 70 km

1

2

3

Caribbean Sea

Pacific
Ocean

1. Western Cordillera

2. Central Cordillera

3. Eastern Cordillera

Miocene volcanic rocks

Mesozoic igneous rocks

Mesozoic oceanic–related rocks

High–pressure metamorphic rocks (Cretaceous – Paleogene)

Quebradagrande Complex (Cretaceous)

Ultramafic rocks (Cretaceous?)

Arquía Complex (Paleozoic – Cenozoic)

Paleozoic – Triassic gneisses

Cajamarca Complex (Paleozoic – Mesozoic)

Proterozoic high–grade metamorphic rocks

4° 30' N

6° 30' N

5° 30' N

76
° 

30
' W

75
° 

30
' W

2° 30' N

1° 30' N

3° 30' N

Silvia–Pijao
Fault

C
a
li–

P
a
tí
a
 F

a
u
lt

Jambaló

Barragán

Pijao

San Jerónimo
FaultCauca–

Almaguer
Fault

C
a
u
ca

–
A

lm
a
g
u
e
r 

F
a
u
lt

C
a
u
ca

–
A

lm
a
g
u
e
r 

F
a
u
lt

Silvia–Pijao
Fault

San Jerónimo
Fault

Pacific
Ocean

Pasto

Cali

Manizales

Medellín

0 70 km

1

2

3

Caribbean Sea

Pacific
Ocean

1. Western Cordillera

2. Central Cordillera

3. Eastern Cordillera

Figure 5. Geological map of the occurrences of high–pressure 
rocks in the Central Cordillera and their tectonic position relat-
ed to the Quebradagrande and Cajamarca Complexes (Maya & 
González, 1995).

3. Results

Herein, we briefly summarize present knowledge of the high–
pressure metamorphic rocks from the Central Cordillera and 
provide the current geochronological data along with the 
whole–rock geochemistry that has been used to define the pro-
tolith.

3.1. Pijao Eclogites

García–Ramírez et al. (2017) and Avellaneda et al. (2017) re-
ported eclogites south of the Pijao region (Figures 2, 5) and 
described meter–scale lenses of eclogites, amphibolitized 
eclogites, and garnet–bearing amphibolites enveloped by chlo-
rite–actinolite schists in faulted contact with amphibolites.

The geochemistry reported by García–Ramírez et al. (2017) 
indicates a basaltic protolith for the Pijao eclogites (Figure 6), 
similar to that of the Barragán blueschist and amphibolite–fa-
cies rocks. Chondrite–normalized rare earth elements (REE) 
define a flat pattern (Figure 7a), further supporting this find-
ing. A subtle Nb anomaly is seen in the trace element variation 
plots normalized to N–MORB (Figure 8a; Table 1; Sun & Mc-
Donough, 1989).

A garnet–derived 176Lu/177Hf isochron age of 128.7 ± 
3.5 Ma (MSWD = 4.0) has been reported for Pijao eclog-
ite samples (Table 1; García–Ramírez et al., 2017). García–
Ramírez et al. (2017) interpreted this age as that at which 
the Pijao rocks reached eclogite facies, which is related to a 
slab roll–back process characterizing the western margin of 
the northern Andes since the Jurassic (Spikings et al., 2015). 
García–Ramírez et al. (2017) also suggested that along with 
the Pijao eclogites, the entire Arquía Complex (Maya & 
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Table 1. Mineralogy, geochemical constraints, and ages of the high–pressure rocks of northern Andes, including the Raspas Metamorphic 
Complex (Ecuador).

Region Pijao1 Barragán2 Jambaló3 Raspas4, 5

Rock Type Ecl (?) and Amp–ecl BS Amp–ecl (?) BS Ecl BS

Mineralogy
Hbl, Pl*, Phg, Qtz, 

Ep, Czo, Zo, Ttn, Rt, 
Grt, Omp

Gln, Lws, Ilm, Pg, 
Phg, Ep, Czo, Chl, 

Pl*, Carb, Ttn, Pmp, 
Py

Hbl, Pl*, Phg, Qtz, 
Ep, Czo, Zo, Ttn, 

Rt, Scp

Gln, Brs, Act, Pg, 
Ep, Czo, Chl, Pl*, 
Carb, Ttn, Rt, Zrn, 
Ap, Grt, Ilm, Py

Omp, Grt, Brs, Qtz, 
Zo, Rt, Ap, Ilm

Gln, Phg, Pg, Qtz, 
Carb, Ttn, Rt, Grt, 

Ap, Pl*, Ilm

Geochemistry MORB1 MORB2 MORB + OIB MORB + seamounts6

Age ca. 130 Ma1, A ca. 120 Ma2, B 71–63Ma3, C ca. 130 Ma6, D

(Ecl) eclogite; (BS) blueschist; (Amp–ecl) amphibolitized eclogites; (MORB) Mid Ocean Ridge Basalt; (OIB) Ocean Island Basalts; (Act) actinolite; (Ap) apatite; (Brs) 
barroisite; (Carb) carbonate; (Chl) chlorite; (Czo) clinozoisite; (Ep) epidote; (Gln) glaucophane; (Grt) garnet; (Hbl) hornblende; (Ilm) ilmenite; (Lws) lawsonite; (Omp) 
omphacite; Opaque minerals; (Pg) paragonite; (Phg) phengite; (Pl) plagioclase* (An contents varying from 2 to 28); (Pmp) pumpellyite; (Py) pyrite; (Qtz) quartz; (Rt) 
rutile; (Scp) scapolite; (Ttn) titanite; (Zo) zoisite; (Zrn) zircon.

1García–Ramírez et al. (2017); 2Bustamante et al. (2012); 3Bustamante et al. (2011); 4Aspden et al. (1995); 5Bosch et al. (2002); 6John et al. (2010).

A Whole rock from metabasites using Lu–Hf method. Age of metamorphism; BMuscovite and separates from graphite–chlorite–muscovite–quartz schist associated 
with the blueschist–facies rocks using 40Ar/39Ar method. Age of exhumation event; CParagonite and phengite from a blueschist using 40Ar/39Ar method. Age of meta-
morphism; DWhole rocks and mineral separates from an eclogite using Lu–Hf method. Age of metamorphism.

González, 1995) has the same basaltic protolith and was sub-
jected to the same slab roll–back process.

3.2. Barragán Blueschists

Discontinuous outcrops of blue–gray fine–grained epidote–
glaucophane and chlorite–lawsonite schists occur in the Ba- 
rragán region. These outcrops are associated with hornblende 
and chlorite schists and metapelites made up of muscovite, 
graphite, and quartz, together with serpentinized ultramafic 
rocks (Figures 3, 5). Possible amphibolitized eclogites mainly 
comprising hornblende and garnet have also been described in 
the area (González, 1997; McCourt & Feininger 1984).

Whole–rock geochemistry of the blueschist– and amphib-
olite–facies rocks (Bustamante et al., 2012) indicates a basal-
tic protolith (Figure 6). Chondrite–normalized REE patterns 
(Figure 7b) show a slight depletion in the lightest rare earth 
elements (LREE) and an almost flat pattern in the middle 
rare earth elements (MREE) and heavy rare earth elements 
(HREE). Within the trace element variation plots normalized 
to N–MORB (Figure 8b; Sun & McDonough, 1989), Nb and 
Th show negative anomalies.

Bustamante et al. (2012) reported 40Ar–39Ar ages using 
muscovite and separates from a graphite–chlorite–muscovite–
quartz schist associated with the blueschist facies rocks, obtain-
ing plateau ages of 119.4 ± 3.8 Ma, 120.1 ± 1.0 Ma, and 120.8 

± 0.3 Ma (Table 1); the error–weighted average of these three 
plateau ages is 120.7 ± 0.3 Ma (MSWD = 0.29).

Both the geochemistry and geochronology were interpret-
ed by Bustamante et al. (2012) to indicate a basaltic protolith 
metamorphosed under high–pressure conditions at ca. 120 Ma, 
representing the exhumation event associated with the devel-
opment of a mylonitic foliation. 

3.3. Jambaló Blueschists

The Jambaló blueschists constitute a series of blueschist–facies 
lenses embedded in greenschist–facies rocks. These rocks are 
associated with impure marbles, serpentinized peridotites, and 
quartzites (Figures 4, 5).

Geochemical results suggest that the Jambaló blueschists 
have a slightly more differentiated protolith compared with the 
high–pressure rocks from Pijao and Barragán (Figure 6). Addi-
tionally, chondrite–normalized REE patterns of the blueschists 
show a slight enrichment of LREE (Figure 7c). Eu anomalies 
are slightly negative in these blueschists (Eu/Eu* from 0.7 to 
1.2). Trace element variation plots normalized to N–MORB 
(Sun & McDonough, 1989) are characterized by negative Nb, 
Zr, Hf, Ti, and Ta anomalies (Figure 8c).

Orrego et al. (1980b) reported a minimum whole–rock 
(from sericite schist) K–Ar age for the metamorphism of 125 
± 15 Ma, and De Souza et al. (1984) obtained ages of 104 ± 14 
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Ma and 217 ± 10 Ma using the same method in glaucophane. 
The K–Ar method has several limitations concerning the dating 
of metamorphic rocks since argon losses or excesses cannot 
be determined and the thermal history of minerals (i.e., white 
micas) cannot be discriminated (Clauer & Chaudhuri, 1999; 
Dallmeyer & Takasu, 1992). In addition, the use of glaucophane 
K–Ar geochronology may be unreliable since potassium con-
tents could be attributed to very fine inclusions of K–bearing 
minerals (i.e., K–micas and barroisite). Recently, Bustamante et 
al. (2011) reported Ar–Ar ages in white micas from six samples 
of blueschist–facies rocks. The age range obtained was very 
different ca. 70 to 60 Ma (Table 1) and was interpreted as the 
record of the mylonitic event responsible for the exhumation of 
the blueschist–facies rocks.

Although high–pressure metamorphic rocks are presented as 
independent bodies, the available geochemistry data of the pos-
sibly amphibolitized eclogites (Avellaneda et al., 2017; García–
Ramírez et al., 2017) and their estimated ages suggest a strong 
correlation with Barragán rock occurrences (Bustamante et al., 
2012) that could represent subduction–collision complexes (e.g., 
Avellaneda et al., 2017; Bustamante et al., 2012) and need not 
be related to the roll–back processes proposed by Spikings et al. 
(2015) and García–Ramírez et al. (2017).

4. Discussion

4.1. Age of Metamorphism and Protoliths

The most recent and precise ages of the high–pressure meta-
morphic rocks of the Central Cordillera compiled in this re-
view (Table 1) indicate that at least two different high–pressure 
metamorphic events occurred during the Cretaceous – Paleo-
gene in the northern Andes, and are recorded at the western 
flank of the Central Cordillera. The first occurred between 128 
and 120 Ma (Early Cretaceous) and is represented by the Ba- 
rragán blueschists (Bustamante et al., 2012) and Pijao eclogites 
(García–Ramírez et al., 2017). The second occurred between 
70 and 60 Ma (Late Cretaceous to Paleogene) when the Jam-
baló blueschists were formed (Bustamante et al., 2011). This 
hypothesis opposes models that consider the entirety of the 
high–pressure metamorphic rocks of the Central Cordillera to 
have been formed in a single Early Cretaceous event (De Souza 
et al., 1984; García–Ramírez et al., 2017; Orrego et al., 1980b; 
Spikings et al., 2015; Villagómez & Spikings, 2013). 

Available whole–rock geochemistry from the Pijao, Ba- 
rragán, and Jambaló high–pressure rocks shows that a basal-
tic protolith is common for the three, although in Jambaló a 
basaltic andesite may have been present (Figure 6). Despite 
similar mafic protoliths, we postulate that the Barragán and Pi-
jao high–pressure rocks share the same N–MORB signature 
(Figures 7, 8) as suggested in the Zr–Nb–Y diagram (Figure 
9). The Jambaló rocks may represent an intra–oceanic arc that Ta
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Figure 7. Chondrite–normalized REE patterns of the high–pressure 
metamorphic rocks. Diagram after Nakamura et al. (1974). (a) Pijao. 
(b) Barragán. (c) Jambaló.
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grew over plume–modified oceanic crust (Bustamante, 2008). 
Thus, the Early Cretaceous metamorphic event may be linked 
to the subduction of the Farallón Plate, whereas the Late Creta-
ceous metamorphism is linked to the Caribbean Plate.

4.2. Tectonic Implications and Possible 
Correlations

The Early Cretaceous high–pressure metamorphic event re-
corded in the Central Cordillera (Figure 10; Barragán and 
Pijao rocks) may represent an event of subduction–accretion 
that occurred before the collision of the Caribbean Plate with 
the western margin of South America (Avellaneda et al., 2017; 
Bustamante et al., 2012). Until the high–pressure metamorphic 
event occurred, between 128 to 120 Ma according to the data 
presented above, the western margin of the northern Andes was 
characterized by an oblique convergence with the Farallón Plate 
which may have caused a transpressive margin and the ending 
of the arc–related magmatism that dominated between the Early 
Jurassic and Early Cretaceous (ca. 200 to 130 Ma sensu Busta-
mante et al., 2016). These tectonic scenarios differ from those 
proposed by García–Ramírez et al. (2017), who suggest the slab 
roll–back process during the same time interval as the western 
margin of the northern Andes, caused by the eclogitization of 
the subduction slab and, hence, an increase in its density. The 
slab roll–back model was previously proposed to explain the 
magmatic evolution of the northern Andes from the Jurassic un-
til Early Cretaceous (Cochrane et al., 2014; Leal–Mejía, 2011; 
Spikings et al., 2015). However, this mechanism involves the 
progressive increase of back–arc extension, triggering the ex-
humation of high–pressure rocks and even ultra–high–pressure 
rocks (Brun & Faccenna, 2008).

Spikings et al. (2015) suggest that the Lower Cretaceous 
high–pressure metamorphic sequence (including the Jam-
baló blueschists) originated as a MORB and metamorphosed 
within the same subduction zone, followed by its exhumation 
between 120 and 112 Ma. Additionally, they report that the 
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high–pressure rocks of the Raspas Metamorphic Complex in 
Ecuador may be correlated with those of the Central Cordil-
lera of Colombia, due to their similar tectonic position, litho-
logical similarities, and degree of metamorphism. However, 
the Ar–Ar ages obtained in the Jambaló rocks (Bustamante 

et al., 2011) are discarded in that model as the geochemical 
constraints are, in fact, not based on the high–pressure rocks, 
but in associated garnet–amphibolites grouped in the Arquía 
Complex (Maya & González, 1995). 

A second subduction zone, active during the Early Creta-
ceous, was the location of the high–pressure metamorphism 
of the Jambaló rocks (Figure 10). The basaltic rocks compris-
ing their protolith may have formed in an intra–oceanic arc 
originated over a plume modified lithosphere, according to the 
results of Bustamante (2008). This intra–oceanic arc further 
collided with the continental margin of NW South America 
which contributed to an increase in its thickness as recorded in 
the Eocene high Sr/Y arc–related magmas distributed along the 
Central Cordillera (Bustamante et al., 2017b). This may be the 
only record of Caribbean–related high–pressure metamorphism 
in the northern Andes. 

The blueschists and eclogites of the Raspas Metamorphic 
Complex in the Eastern Cordillera of Ecuador have MORB 
and seamount–like protoliths. These rocks reached their met-
amorphic peak conditions at ca. 130 Ma (John et al., 2010). 
Their geochemical trends and the age of metamorphism re-
corded within the Barragán high–pressure rocks, when com-
pared with the Raspas Metamorphic Complex (Figure 9), 
allowed Spikings et al. (2015) to propose that these high–
pressure belts shared the same geological history. Although 
such a comparison may be valid based on the abovementioned 
similarities, caution should be taken when evaluating this 
high–pressure metamorphic belt since the pressure–tempera-
ture–time (P–T–t) paths of its constituents have never been 
compared. It is clear that the Jambaló schists should not be 
considered as a continuation of the same high–pressure belt 
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generation of high–pressure metamorphic rocks at the northern 
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ca. 130 Ma, ca. 120 Ma, and ca. 60 Ma. The figure suggests the re-
lationships between oblique convergence and the exhumation of 
the high–pressure metamorphic units (HP units). (a) Farallón Plate 
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Plate results in Raspas Metamorphic Complex generation. (b) Fa- 
rallón Plate eclogitization continues to form Barragán–Pijao high–
pressure units. (c) Caribbean Plateau replaces Farallón Plate and 
begins its subduction process to form the Jambaló blueschists. 
In the portion shown, the eclogite facies is not reached. Oblique 
convergence continues.

as proposed by Spikings et al. (2015), according to the geo-
chemical and age differences that these rocks present with the 
other high–pressure rock sequences (Bustamante, 2008). No 
other Lower Cretaceous – Paleogene blueschists are present 
in the northern Andes, and hence no similar rocks exist with 
which they can be compared. 

5. Conclusions

High–pressure metamorphic rocks in Colombia, including 
blueschists and eclogites, are currently recognized at three lo-
calities: Pijao (eclogites), Barragán (blueschists and retrograd-

ed eclogites), and Jambaló (blueschists). The first two share 
the same N–MORB–like protolith, and an Early Cretaceous 
metamorphic age, whereas extensive geochemical data of the 
Jambaló blueschists is instead indicative of a protolith formed 
in a plume–influenced intra–oceanic arc, whose metamorphism 
occurred between the Late Cretaceous and Paleogene.

From these high–pressure lithologies in the Central Cordil-
lera, it is postulated that two subduction events occurred during 
the Cretaceous. The first, characterized by episodes of subduc-
tion–accretion, would have provoked high–pressure meta-
morphism in an oblique subduction regime, forcing the slab 
roll–back process otherwise not plausible during this time. The 
second episode of subduction produced the Jambaló blueschists 
in an intra–oceanic arc, involving further collision with the con-
tinental margin and increasing its thickness, as recorded in the 
adakite–like magmatism of the Central Cordillera.

Possible correlations of the Pijao and Barragán rocks with 
similar rocks of the Raspas Metamorphic Complex in the East-
ern Cordillera of Ecuador are possible as they are geochemi-
cally similar and contemporaneous. However, P–T–t paths are 
required to form these conclusions. Conversely, the Jambaló 
rocks have no similarities with Pijao and Barragán rocks, which 
impede their correlation.
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