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Terrestrial volcanic spatter cones and rings are typically rather small structures (<<lkrn), and 
have been thought to be exclusively associated with basaltic eruptions. Recent field and remote 
sensing studies [I], however suggest that such structures may reach large dimensions (several 
kilometers); may be associated with magmas of evolved compositions; and have morphologies that 
could lead to their being confused with impact structures in photogeological studies of planetary 
surfaces. 

Two examples we have discovered are in the Central Andes of N. Chile. Cerro Jarellon (22" 
52's 67"28'W) , also known as Cerro Redondo, is the most instructive (fig. 1) . This circular 
crater, now partially infilled by a 4.1 Ma old ignimbrite, is -500m deep and -6km in diameter. 
Another example is the Corral de Coquena (23"26'S 67"23'W), a -4.4Ma old circular crater with a 
diameter of -3km. In both cases the erupted material is a crystal-rich dacite lava with variable 
vesicularity. Both share an important characteristic feature: their rims and inner walls are mantled 
by layers of agglutinated dacitic lava clasts, dipping almost vertically inwards in the case of Corral 
de Coquena. These inwardly dipping beds resemble morphologically the fragmental surge and fall 
layers found in tuff rings and maars. On the outer walls of both structures low angle terraces and 
lobe-like features are present which appear to be the result of viscous flow. We interpret them as 
short lava flows arising from the agglutination of dacite "spatter" ("clastogenic" lava; e.g. 
Tarawera, 1886; [2]). Some of the flows at Cerro Jarellon are of obsidian. On the eastern flanks of 
Cerro Jarellon, two sets of low 'ramparts' are present, extending outwards to about 3 km. These 
ramparts have low relief, and their internal structures are not exposed, so their origin is uncertain. 
They may represent an earlier phase of spatter-fed flows. 

The physical conditions required to account for these features are fairly restrictive. A relatively 
dry (low volatile content) magma is envisaged; this would result in a relatively high temperature, 
and retard both explosive'fragmentation and cooling of the pyroclasts - we note that under these 
conditions the amount of fine ash generated will be minimal and therefore fluidized pyroclastic 
flows such as those which result in ignimbrites or block and ash flows would be unlikely to form. 
In order for the spatter to remain sufficiently hot to weld, accumulation and hence eruption rates 
must have been high and we envisage a high optical density lava fountaining mechanism. These 
conditions commonly occur in Hawaiian type basaltic eruptions, producing familiar small scale 
spatter structures [3], and less commonly in peralkaline rhyolitic magmas [4,5] We note that 
deposits associated with Jarellon and Coquena do not closely resemble welded air fall plinian 
deposits, which typically grade upwards into pumice [6]. Poorly vesiculated dacite pumice clasts 
are characteristic of ignimbrites in this region [7], demonstrating that magma with the physical 
properties required to yield welded spatter may not be uncommon. It is not clear from field 
relations that either structure was the source of a plinian fall deposit or pyroclastic flow. 

Whereas Coquena may have resulted from assymetrical ejection and accumulation of material 
from a single, point-source vent, it seems more probable that the larger diameter Jarellon structure 
involved dacitic fire fountaining at various points around a 'ring fracture' system, building up 
several distinct spatter piles and ramparts. The ring fracture may possibly be the surface expression 
of a ring dyke of the kind well known from a number of volcanic provinces, e.g. Tibetsi [8]. 

On Mars and Venus, silicic volcanism seems improbable [9,10], but the presence of a large 
variety of 'basaltic' volcanic features suggests that large diameter spatter rings might form on 
either planet under suitable conditions. The low atmospheric pressure and volatile-rich magmas 
inferred for Mars are more likely to result in explosive fragmentation than would be the case for 
comparable magmas on E h h  and Venus [lo], producing fine-grained widely dispersed 
pyroclastic products rather than welded spatter. A martian spatter ring might therefore only form 
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during the later stages of an eruption, when volatile contents were lower. Such structures might be 
found occupying the vent areas of volcanoes which have been the sites of large pyroclastic 
eruptions, such as Alba Patera [ l l ]  , and may be mistaken there for impact sites. On Venus, the 
relatively volatile-deficient magmas, and high atmospheric pressure preclude explosive 
fragmentation and pyroclastic activity, and the high surface temperature inhibits magma cooling 
and favours high effusion rates [12]. These conditions may be conducive to the formation of 
agglutinated spatter deposits, although we hesitate to speculate on the size or morphologies of 
structures that might result, 

Our understanding of the mechanism of formation of large diameter spatter rings is still in its 
early days. However, the mere existence of these enigmatic structures and the fact that thecan be 
morphologically similar to impact structures requires that caution be exercised in mapping volcanic 
terrains on other planets. 
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Figure 1. Landsat Thematic Mapper image and sketch map of Cerro Jarellon (or Cerro Redondo) in N. Chile. The 
structure which is approximately 6km in diameter, is partially surrounded by two major ejecta ramparts (F3R) which 
extend out a further 3km from the rim of the crater. The highest points on the rim are formed by pile or ramparts of 
bedded agglutinated dacite spatter (D). Short stubby lava flows (I?) may represent spatter which coalesced and flowed 
after deposition. Late stage obsidian flows (0) are the youngest eruptives from the crater. The crater is partially 
infilled by a 4.1 Ma old ignimbrite (JJ. (Portion of Landsat TM scene 50506-14004 FCC Bands 7,4 & 2). 
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