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Phosphate rock in Colombia: A preliminary report. 

by 

James B. Cathcart and Francisco Zambrano 0. 

ABSTRACT 

Exploration for phosphate rock in Colombia was success-

fully carried out in 31/2 months by the U.S. Geological Survey 

and the Inventorio Minero of the Servicio Geologico Nacional, 

under The auspices of the U.S. Agency for International. 

DevQlopment. A modern theory of exploration based on model 

studies of phosphorite deposits is that phosphate is deposited 

in the miogeosyncline adjacent to the foreland or craton, where 

parts of the ocean are deep, where deposition of clastic 

material is at a minimum, and where upwelling currents deposit 

a suite of rocks characterized by chert, black shale, carbonate 

rock, and phosphorite. Although phosphate is found in rocks 

of all geologic periods, economic deposits are known only in 

certain of: the periods--one of these being the Late Cretaceous. 

As previous work had demonstrated that phosphate is prs-

nt in Colombia only in rocks of Cretaceous age, and is mo-c 

abundant in rocks of Late Cretaceous age--the La Luna Formations 

an Guadalupe--in the Cordillera Oriental, work was accordingly 
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confined to the Cordillera Oriental and to rocks of Late 

Cretaceous age. Particular emphasis was paid to facies 

changes in the miogeosyncline; the field investigation pointed 

to the area in Norte de Santander where the best phosphorite 

was found. Phosphate deposits were found in both the geo-

synclinal and the platform facies in Upper Cretaceous rocks 

spread through a large area of the Cordillera Oriental, from 

Huila in the south to Norte de Santander in the north, a dis-

tance of more than 600 kilometers. 
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INTRODUCTION 

Phosphate, one of the three major plant nutrients, is 

found in nature in three principal environments--as guano 

or derived from guano, as igneous apatite associated with 

alkaline rocks, and as marine phosphate deposits. The marine 

deposits account for about 75 percent of the world's produc-

tion of phosphate. 

The senior author spent about 4 months in Colombia--

from August to December 1966, investigating all the phosphate 

occurrences that have been found in the country, to determine 

their economic potential, to decide whether any could be mined 

and beneficiated, and to select areas for further exploratbn 

for possible economic deposits of phosphate. The project was 

undertaken cooperatively by the U.S. Geological Survey and 

the Servicio Geologico Nacional under the auspices of the 

Agency for International Development, U.S. Department of 

3. 



Previous work 

The search for phosphate in Colombia began as early 

as 1942 (Hubach, 1952) and from 1944 to 1952, some work on 

guano deposits in caves and on the islands off the coast 

was done by the Servicio Geologico Nacional. Some recon-

naissance work was done during these years in the Cretaceous 

rocks of the eastern cordillera (Sarmiento, Roberto, 1941, 

1942, 1943a, 1943b; Sarmiento, Alarcon, 1947). In a resume 

Wokittel (1957) concluded that there were no known economic 

deposits of phosphate in Colombia. In 1961, Biirgl began a 

study of phosphate in the Cordillera Oriental of Colombia 

(Biirgl and Botero, 1962). The work showed that phosphorite 

is concentrated in rocks of Late Cretaceous age, particularly 

in the Senonian. Slansky (1963) studied phosphate and con-

cluded that the Upper Cretaceous was the most favorable strati-

graphic interval ,and that the western part of the Cordillera 

Oriental was the most favorable structural location for the 

development of possibly economic phosphate. 

Present investigations 

The U.S. Geological Survey-Servicio Geologio Nacional 

program included a plan to search for phosphate in the 

Cretaceous rocks of the eastern Cordillere and to the west 

where Burgl had reported phosphate .Phosphate rock was found 
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at several localities in these areas and in rocks of 

Late Cretaceous age near Bucaramanga. 

Phosphate is known and has been mined from Upper 

Cretaceous rocks (the La Luna Formation) at the Lobatera 

mine in Venezuela (Harrington, Ward, and McKelvey, 1966), 

close to the town of Cucuta in Colombia. Thus, phosphoric 

beds containing as much as 25 percent P205 are known at 

widely spread localities in rocks of Late Cretaceous age 

throughout the Eastern Cordillera of Colombia. 
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GEOLOGY 

The geology of Colombia is dominated by the Andean 

Mountains, which form a broad, northerly-trending belt 

that ranges the entire length of the country. In Colombia, 

the Andes mountain chain forms three high ranges separated 

by valleys (fig. 1). From west to east the principal tec-

tonic features are the Pacific Coastal basin, the Cordillera 

Occidental, the Cauca basin, the Cordillera Central, the 

Magdalena basin, the Cordillera Oriental, the Llanos basir, 

and the Guayana shield. 

Physiography controls transportation in the country. 

East-west transport is very difficult because of the high 

mountain ranges and deep valleys; most transportation is 

north-south along the valleys. 

The Cordillera Occidental and the Cordillera Central 

were part of a deep eugeosynclinal. basin in the Cretaceous, 

the Llanos basin and the Guayana shield formed the craton 

or foreland of the Cretaceous miogeosyncline, and only the 

Cordillera Oriental contains rocks of the Cretaceous miogeo 

syncline. Tertiary rocks are confined to the Pacific Coast: 

It1(1 the northern coast of the country. 
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Stratigraphy 

Phosphate rock has been noted only in rocks of Creta-

ceous age in the Cordillera Oriental of Colombia. The rocks 

of Cretaceous age in the Cordillera Oriental and the Cordillera 

Central are in the eugeosynclinal facies, and are composed of 

a thick series of clastic and volcanic rocks. This facies 

is not suitable for phosphate in economic amounts. Tertiary 

rocks in the interior of the country are continental (Bstirgl, 1961) 

Gamma-ray logs show no radioactive anomalies in rocks of 

Tertiary age. Marine Tertiary rocks on the Pacific Coast 

from Buenaventura south to the Ecuador border comprise a 
of 

series/clay, sand, and conglomerate up to 5000 meters in thick-

ness. The Miocene is about 3000 meters thick on the Rio Guapi, 

but thins to the north and south (Oppenheim, 1949). The com-

bined upper and middle Miocene at the Gulf of Uruba is 1300 

meters thick (Oppenheim, 1949). There is little chance of 

economic phosphate deposits in these thick sections of marine 

Tertiary. Marine Miocene rocks of the northern coast and 4.n 

the Guajira peninsula contain minor amounts of phosphate. 

Cretaceous rocks 

The discussion of the stratigraphy of the Cretaceous 

will be confined to the Cordillera Oriental--the only area 

favorable for phosphorites. 
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The Cretaceous of the Cordillera Oriental was marked 

by repeated marine transgressions and by oscillation of 

the floor of the miogeosyncline of the eastern Andean prov-

ince, resulting in a variety of facies and consequently of 

stratigraphic names. 

The stratigraphy of the Cretaceous of the Cordillera 

Oriental is shown on the correlation chart (table 1), which 

is copied from Bargl (1961). 

Most phosphorite beds have been found in the upper part 

of the Cretaceous section in the Guadalupe and La Luna Forma-

tions, but phosphatic beds containing minor amounts of P205 

are also present in the Villeta Group. Bargl (1961) points 

out that most of the Guadalupe cannot be differentiated litho-

logically from the Villeta and that the boundary is arbitrary. 

As noted in table 2, the Villeta on some of the well logs 

includes both the upper and lower cherts (a part of the Guada-

lupe Formation of Burg1)--a clear example of the difficulty ip 

determining the boundary. Facies changes in the upper part 

of the Cretaceous are well shown in Cundinamarca. To the east 

of Bogota the Guadalupe Formation is a thick section of clastic 

material--light-colored to reddish-stained sandstone and clay-

stone. This facies continues as far west as Facatativ6. The 

salt deposits of Zipiquirg may be in or close to this facies 

(McLaughlin, oral communication, 1966). The Upper Cretaceou3 

9. 
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TABLE 1.--Correlation chart, Cretaceous of the Eastern Cordillera, Colombia 

(after Bargl, 1961) 

European Stages 

Maestrichtian 

Campanian 

Senonian 

Santonian 

Coniacian 

Turonian 

Cenomanian 

Vraiconian 

Albian 

Aptian 

Barremian 

auterivian 

alanginian 

erriasian 

Jpper 
TithonianMaim 

N
e
o
c
o
m
i
a
n
 

Vicinity of Bogota 
Hettner, 1892; 
Hubach, 1957 

Lower Guaduas 

Tierna sandstone 
Dura sandstone 

Upper chert 

Lower chert 

as 
as 

La Frontera 

Exogyramermeti, ChipaquE 

line sandstone 

al 
ColombicerAsa) 
horizon 

alqueza Sanstone 

N 

Culebra slateNaj
0 

Saname Schists 

Santander 
Morales, et.al., 1958 

Urn i r 

Galembo member ----

Pujamana member 

Salada member 

Salto Limestone 
Simiti shale 

Tablazo Limes one 

La Paja Formation 

Rosa Blanca Formation 

TambcL 'ctinaticyl 

Merida - Perija - u_ajira 
Notestein, et.al., 1944; Rentz, 19 

Catatumb,-) 
Mito 

Colon E;:r 

La Luna 

Cogollo 

Yuruma 

RS !'egrc 



at Alto del Trigo, west of FacatativA, consists of limestone, 

calcareous shale, and chert, and the section is much thinner 

than the clastic section to the east. 

At the Alto del Trigo, Bilrgl (cited in Thompson, 1966) 

calls the phosphatic limestones Santonian--the Galembo member 

of the La Luna Formation. The cherts in the section may be 

equivalent in age to the lower chert of the Guadalupe Formation. 

A similar facies variation occurs to the south, at the 

boundary of Cundinamarca and Tolima. Here, the section at 

Pandi and Cunday is in the sand facies of the platform, whereas 

the section at Ortega to the west is in the lime-shale-chert 

facies (figure 4). 

The Upper Cretaceous in Santander and Norte de Santander 

(figure 5)--the La Luna Formation--is chert, limestone, black 

shale, and phosphorite. The facies from Soata north to about 

Pamplona is black shale-chert-limestone, with some very thin 

beds of phosphatic sandy limestone, whereas to the north and 

west--the sections at Salazar, Sardinata, and San Vicente--

the facies is chert and phosphorite. The phosphorite beds 

are up to 2 meters thick and are high in P2O5 content. 

Still further to the north, on the Guajira peninsula, 

the La Luna Formation consists of thin-bedded limestone, 

calcareou3 shale and minor chert, and contains almost no 

phosphate. According to BUrg1(1961) the Upper Cretaceous in 

the Guajira peninsula is an arenaceous limestone facies that 
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he considers a change from the miogeosyncline to an 

epicontinental sea facies. Rollins (1965) indicates that 

the La Luna Formation on the southern part of the Guajira 

is on the shelf (possibly epicontinental), but that on the 

northern part of the peninsula, the section of La Luna thick-

ens and is a deeper-water, basinal facies. 

The northward thinning of the Cretaceous, and the change 

in lithology from a dominantly clastic section in the Bogota 

area to a dominantly limey section in the Maracaibo Basin are 

well shown in the cross section (fig. 2) of Campbell (1965, 

fig. 4). 

Rocks of Cretaceous age underlying the Guadalupe Forma-

tion in the Bogota area are dominantly fine clastics--black 

shale and fine sandstone, with a few limestone beds of the 

Caqueza and Ville to Formations (table 1). Black shale in the 

Ville to Formation is radioactive, and thin beds of sandy lime-

stone in the formation contain some phosphate (BUrgl and 

Botero, 1962). In Santander, the Cretaceous rocks underlying 

the La Luna Formation consist of shale, limestone, and a basal 

sandstone--the Tambor Formation. The black shale beds are 

radioactive, but phosphate beds in these formations are not 

known. Even further north (table 1), the Cogollo and Yuruma 

Formations consist of limestone and shale and contain no 

phosphate. 

12. 
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