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Abstract. The Middle Cauca Belt in west-central Colombia 
contains a number of porphyry (e.g. Titribí, Nuevo 
Chaquiro) and low to intermediate-sulfidation epithermal 
deposits (e.g. Marmato, Zancudo), ranging in age from ~ 9 
to 5.6 Ma. The deposits are hosted in the Romeral 
melange, a tectonized basement complex containing 
Mesozoic oceanic and older metamorphic rocks, overlain 
by Oligocene siliciclastic and middle to upper Miocene arc-
volcanic rocks. The porphyry deposits are generally gold-
rich although Nuevo Chaquiro is copper-rich. The igneous 
rocks related to porphyries are largely calc-alkalic and 
oxidized but at Titiribí they are distinctly more alkalic. The 
current topography together with the volcanic stratigraphy 
and igneous geochemistry suggest that the gold-rich nature 
of the porphyries can largely be attributed to shallow 
emplacement and, in the case of Titirbí to the alkalic 
character of the intrusions rather than a reduced oxidation 
state of the intrusions. The latter is likely the case at the 
28.5 Moz La Colosa gold porphyry deposit, emplaced in 
early Paleozoic carbonaceous schists of the Cajamarca-
Valdivia terrane to the S and E of the MCB. 
 
1 Introduction 
 
High gold content and Au/Cu ratios in porphyry deposits 
may be due to shallow-crustal emplacement (e.g. 
Murakami et al. 2010), alkalic nature of parental 
intrusions (e.g. Lang et al. 1995, Bissig and Cooke 2014) 
or the reduced character of basement and intrusive suites 
(e.g. Hart 2007). The Middle Cauca belt (MCB) in 
Colombia (Fig. 1) contains several gold-rich porphyry 
systems with associated low-sulfidation epithermal 
deposits. In this paper we summarize the geologic and 
petrochemical characteristics of key districts located in the 
MCB and adjacent areas and discuss these deposits in the 
context of the models outlined above.   
 
2 The Middle Cauca belt 
 
2.1 Geology 
 
The Middle Cauca Belt is defined as a belt of late Miocene 
porphyry and related deposits hosted in the Romeral 
melange (Cediel et al. 2003; Shaw et al. 2011) of west-
Central Colombia (Fig. 1). It is separated from the early   

 
 
Figure 1. Geology, mineral deposits and geochronology of the 
Middle Cauca Belt (MCB) porphyries and associated deposits. 
Grey dashed outline shows the extent of the MCB 
 
Paleozoic Cajamarca-Valdivia terrane to the E by the NE to 
N-striking Romeral strike-slip fault system, and from the   
Pacific terranes and the Chocó Arc to the W by the 
Garrapatas-Dabeiba fault system (Cediel et al. 2003). The 



basement of the Romeral melange comprises low-grade 
metamorphosed basaltic-gabbroic ocean floor assemblages 
interpreted as accreted remnants of a peri-cratonic 
continental margin basin (e.g. Quebradagrande complex; 
Nivia et al. 1996) containing local slivers and fragments of 
early Paleozoic and Permo-Triassic schists, gneisses and 
amphibolites (e.g. Arquía complex). Within the MCB, 
basement is overlain by upper Oligocene to lower Miocene 
siliciclastic rocks of the Amagá Formation and the mafic to 
felsic volcanic rocks of the middle to upper Miocene 
Combia formation.  
 
2.2. Ore deposits  
 
Key porphyry districts are briefly summarized from N to S 
below (Fig. 1). 

The Titiribí Au-Cu porphyry cluster (4.6 Moz Au, ~0.3 
Mt Cu), and overprinting low-sulfidation epithermal 
mineralization at Zancudo and Chisperos (Kantor and 
Cameron 2016), are located near the northern limit of the 
Romeral melange. Porphyry mineralization accompanies 
diorite stocks intruding the Amagá and Combia formations 
between 7.8 and 7.1 Ma. Sericite adjacent to epithermal 
mineralization at Chisperos is slightly younger (6.7 ± 0.1 
Ma). Epithermal mineralization at Zancudo is hosted in 
Arquía Complex metamorphic rocks. 

The Quebradona district contains five porphyry centers 
emplaced in the Combia Formation between 8.0 and 7.4 
Ma.  The 566 Mt @ 0.64% Cu, 0.31 g/t Au Nuevo 
Chaquiro Cu-Au-(Mo) porphyry, located at the center of 
the district, was discovered at a depth of 250 m below 
surface (Bartos et al. 2017).  Minor intermediate-
sulfidation epithermal Au mineralization crops out above 
the porphyry Cu mineralization.  

Caramanta includes a cluster of porphyry Au-Cu 
prospects also intruding the Combia Formation, some 30 
km SE of Nuevo Chaquiro. Mineralization is centered on 
granodiorite porphyries dated at 7.2 - 7.1 Ma, spatially and 
temporally related to the eastern margin of the Tamesis 
Stock (Fig. 1; 7.8 - 7.2 Ma). Intermediate-sulfidation 
epithermal mineralization associated with E-trending 
structures cutting the Tamesis Stock 500 m to the west, 
yielded an age of ~8.2 Ma.  

About 2.3 Moz Au have been produced at Marmato 
making it the most important gold producer in the MCB. 
Published resources of 14.4 Moz Au and 90 Moz Ag are 
the largest within the MCB. The mineralization style is 
low- to intermediate-sulfidation epithermal, but Au-rich 
porphyry has also been identified at depth. 6.9 to 6.0 Ma 
diorite-granodiorite porphyries intruding the Arquía 
complex, host mineralization. Sericite related to epithermal 
mineralization yielded a K-Ar age of 5.6 Ma (Tassinari et 
al. 2008).  

The Quinchía District includes several porphyry Au 
prospects including La Cumbre (2.5 Moz Au, 145 t Cu), 
Tesorito and Dosquebradas, as well as the Miraflores low-
sulfidation epithermal breccia deposit (1.82 Moz Au). Age 
constraints range from 8.9 to 8.0 for granodiorite 
porphyries and 7.7 Ma for molybdenite at Dosquebradas. 

At Tesorito, a ~9.1 Ma early phenocrystic garnet-bearing 
granodiorite porphyry hosts mineralization (Bissig et al. 
2017). 

El Poma, a porphyry Au (-Cu) prospect, recently 
discovered 40km to the south of the Quinchía district, 
extends the southern end of the historically known Middle 
Cauca belt. Granodiorite porphyries at El Poma range in 
age from ~11.75 to 8.8 Ma, the latter likely representing 
the mineralization age. A post-mineral plagioclase 
porphyry dyke was dated at 4.65 ± 0.2 Ma. Extensive 
volcanic deposits associated with the presently active arc 
partially cover prospective rock units to the south of El 
Poma, indicating under cover exploration potential in the 
southern MCB. 

Additional ore deposits of similar age to those of the 
MCB, but located outside the geological limits of the 
Romeral melange, include La Colosa and Buriticá (Fig. 1). 

The 28.5 Moz La Colosa porphyry Au deposit, located 
some 50 km SE of El Poma, contains the largest gold 
resource in Colombia. Mineralization was dated at 8.43 Ma 
(Re/Os, molybdenite; Leal-Mejía 2011). It is hosted by 
early Paleozoic carbonaceous schists of the Cajamarca-
Valdivia terrane and is not considered part of the MCB.  

Buriticá (3.7 Moz Au, 10.7 Moz Ag) is a high-grade 
intermediate-sulfidation epithermal Au deposit located 
some 75 km N of Titiribí. It is hosted by 7.41 ± 0.4 Ma 
granadiorite porphyry which intrudes early-mid Cretaceous 
Cañas Gordas terrane oceanic sedimentary and volcanic 
rocks. The age of hydrothermal sericite associated with 
mineralization is within error of the host-rock age (Lesage 
et al. 2013). 
 
3   Temporal and Spatial trends 
 
The oldest igneous rocks of the MCB (~12 - 11 Ma), are 
represented by felsic crystal tuffs of the Combia Formation 
and garnet-bearing granodiorite porphyries, both located in 
the south, at El Poma. Sericite, albeit of uncertain 
relationship to gold mineralization, was also dated at that 
age. Coeval 12 to 10 Ma plutons were documented in the 
Cañas Gordas terrane (Western Cordillera) 25 - 30 km W 
of the MCB (Leal-Mejía 2011). After 10 Ma, magmatism 
and porphyry mineralization migrated northward along the 
MCB to reach the Titiribí district by 7.5 Ma. After 7.3 Ma, 
magmatic activity and mineralization returned to the 
central part of the belt (e.g. Caramanta, Nuevo Chaquiro), 
and locally, an eastward-younging trend is recognized. The 
easterly-most deposit, Marmato, was emplaced after 6.8 
Ma. Epithermal Au mineralization was formed shortly after 
porphyry mineralization in the Titiribí and Quinchía 
districts, but may be as old as, or older than, porphyry 
mineralization in the El Poma and Caramanta districts.  
 
4  Igneous geochemistry 
 
There is a general trend towards increasing SiO2 content of 
porphyries and volcaniclastic rocks of the Combia 
Formation from N to S within the MCB (Fig. 2). Igneous 



 
 
Figure 2. Lithogeochemistry of magmatic rocks of the Middle Cauca Belt. Abbreviations: wk weakly, med medium, sho shoshonite, 
Kspar K-feldspar.



rocks of most porphyry districts and age-equivalent 
porphyries unrelated to known mineralization exhibit 
“adakite-like” geochemical signatures and fall into the 
“porphyry fertile” compositions using Sr/Y and V/Sc 
diagrams (Loucks 2014). However, igneous rocks from 
Titiribí have a subtle but distinctly more alkaline character 
when compared to other districts to the South (Fig. 2).  
Igneous rocks from the Buriticá epithermal deposit, some 
75 km N of Titiribí but located in the Cañas Gordas 
Terrane of the Chocó arc, have a similarly alkalic affinity. 
Unlike the other porphyry districts in the MCB, but similar 
to other alkalic porphyry deposits elsewhere (Bissig et al. 
2014), many igneous rocks from Titiribí and Buriticá do 
not fall in the porphyry fertile fields. 
 
5   Discussion 
 
The MCB and nearby Miocene porphyry-related ore 
deposits are generally gold-rich. The high Au/Cu ratios are 
herein largely attributed to shallow emplacement of 
porphyry systems (cf. Murakami et al. 2010). This can be 
inferred from the temporal relationship of porphyry stocks 
with only slightly older host-volcanic rocks, as well as 
from the proximity and similar age of epithermal and 
porphyry mineralization. Comparatively high Cu content is 
only reported from the Nuevo Chaquiro deposit where 
810m @ 1.65% Cu and 0.78g/t Au was intersected starting 
at 400 m depth (CHA-50 drillhole, AngloGold Ashanti 
2014). Based on whole-rock geochemical and 
mineralogical characteristics (Bissig et al. 2017), 
mineralizing porphyries are water-rich and oxidized, and 
thus similar to other porphyry provinces around the world 
(Loucks 2014). A notable exception is the Titiribí district 
where the Au-rich nature of mineralization can potentially 
be attributed to the mildly alkalic nature of magmatism, as 
widely documented for other alkalic porphyry deposits 
(Lang et al. 1995; Bissig and Cooke 2014).  

In contrast to the MCB porphyries, the Cu-poor but Au-
rich nature of the giant La Colosa porphyry deposit is best 
explained by the relatively reduced nature of the causative 
intrusive rocks. The latter are hosted in strongly reducing 
Paleozoic carbonaceous schists of the Cajamarca-Valdivia 
terrane. La Colosa can best be classified as a reduced, 
gold-rich porphyry system within the clan of reduced 
intrusion-related gold deposits (Rowins 2000, Hart 2007).  
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