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The central volcanic zone of the Andes may contain a greater density of 
volcanoes than any other continental area on Earth, and ignimbrite sheets 
cover some 200,000 km2 yet there have been few studies of this region (1). 
The correlation between the formation of large calderas and the deposition of 
ignimbrites is well established (2,3). Based on the ratio of number of 
calderas:volume of ignimbrite for the San Juan volcanic field of Colorado 
(4), and on an estimated average thickness of 1 km for the ignimbrites (actual 
thicknesses are poorly known), then there should be -125 calderas in the 
central Andes. However, only 17 possible calderas have been identified in 
this region (5-lo), so there may be many more unidentified calderas. 

In 1981 the Shuttle Imaging Radar (SIR-A) obtained a 50 km-wide image 
across South America, including the central Altiplano of Bolivia. In a study 
of this image and of LANDSAT images of the same area, we have identified a 
possible resurgent caldera near the Chile-Bolivia border at Carangas (18" 52' 
S, 68" 50' W). While the Carangas feature is clear in the LANDSAT images, it 
is poorly seen in the SIR-A image because only part of the structure is 
covered by the radar swath and the radar look-direction is parallel to the 
most distinctive structures. A problem can also occur in optical images when 
structures are parallel to the sun azimuth (11). Ideally, then, imaging radar 
should be obtained from two nearly-perpendicular directions to insure that all 
major structures are detected. 

The proposed Carangas caldera is a circular structure with a central dome 
20 km in diameter, surrounded by rings of lava domes 22 and 30 kms from the 
center of the dome (Fig. 1). The central dome, here interpreted as a 
resurgent center, is similar in LANDSAT images to the postulated resugent 
centers of the calderas Cerro Galan, Argentina (7) ,  Kari-Kari, Bolivia (91, 
and Pastos Grandes, Bolivia (10). Each of these domes consist of heavily 
glaciated mountains dissected by deep, radial valleys. The resurgent center 
of Kara-Kari is composed of welded ignimbrite -1 km thick (9). On geologic 
maps the Carangas region is shown as undifferentiated andecite, dacite, 
pumice, and breccia. Although ignimbrite was not identified, the pumice and 
breccia may belong to unwelded ignimbrite facies and some of the "dacite" may 
actually be welded ignimbrite. No ignimbrite plateau surrounding the Carangas 
structure is obvious in the LANDSAT images. 

Ages have not been published for rocks in the immediate area, although a 
K-Ar date of 4.9 m.y. was obtained for an ignimbrite 60 km east of Carangas 
(12). Andesite volcanoes west of Carangas are superimposed over and are 
clearly younger than the caldera complex; these volcanoes are probably from 3 
to 10 m.y. old (13). Volcan Quemado, a relatively young volcanic complex seen 
in the SIR-A image (14), is 20 km north of the Carangas dome. Perhaps Volcan 
Quemado is the result of a late intrusion along a Carangas ring fracture. 

Silver has been mined from the Carangas region (15), and also from the 
Cerro Rico stock, which may be a late intrusion along a ring fracture of the 
Kari-Kari caldera (9). One hot spring has been identified between Carangas 
and Volcan Quemado (16), suggesting that mineralization may still be in 
progress today. If the Carangas structure is a resurgent caldera, then this 
is consistent with a model for caldera-related mineralization (17). 
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FIGURE 1. LANDSAT image and geological sketch map of the proposed resurgent 
caldera at Carangas, Bolivia. 
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