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Summary 
A structure resembling an arachnoid was discovered during a recent study of the active carbonatite volcano Oldoinyo 
Lengai, northern Tanzania. We mapped the radial and circumferential fractures, and we examined the folded 
circumferential folded zones around the outer margins of a shallow moat close to the edge of the structure. A 
structural interpretation of these features supports a mode of formation similar to that suggested by previous 
workers who have examined the much larger coronae and arachnoids on Venus. 

Introduction 
Oldoinyo Lengai was continuously active between April 1983 and June 1993 [1,2]. In spite of the lower eruptive 
temperatures and viscosities of the lavas [3], the volcanic processes occurring on this volcano are identical to those 
occurring on silicate volcanoes. During previous work on this volcano, we made the first detailed measurements 
of thermal erosion beneath active lava flows [3,4]. Until mid-June, activity was characterised by the quiet extrusion 
of low-volume lava flows. These were erupted from small, open vents which lasted for periods of a few hours to 
several years. Mild strombolian activity was a characteristic of these vents, though mapping in 1988 revealed 
breadcrust bombs up to 800 mm long, evidence of occasional more explosive activity from some of the centres. 

Recent activity on Oldoinyo Lengai 
Between 14 and 25 June 1993 small explosive eruptions occurred, and ash was deposited on the upper flanks of the 
volcano. Following partial collapse of major ash cones, 3 large lava flows were extruded in the southern 
(previously inactive) part of the crater, and a structure with an unusual fracture pattern developed (figures 12). This 
period of unusual activity was followed by the more common eruption of small, fluid carbonatite lava flows. 

Arachnoid-like feature on Oldoinyo Lengai 
The structure with the unusual fracture pattern bears a striking resemblance to arachnoids on Venus, apart itom its 
smaller size (140 m diameter, compared with diameters of -90 km for arachnoids and > 200 km for coronae [51). 
Radial and circumferential fractures are well developed; radial fractures extend well beyond the circumferential 
fractures; the structure has a depression like the moats on Venus; there are circumferential compression ridges on 
the outer rim of the structure; and the structures are associated with extrusive volcanic activity. 

Figure 1. The summit region on Oldoinyo Lengai, October 27, 1993. The dark material in the foreground is 
covered by viscous flows and ash. A viscous lava flow can be seen emerging from a breached cone in the right 
(east) foreground. The lighter coloured material in the far side of the crater consists of fluid carbonatite lavas. The 
arachnoid-like feature dominates the left (south) foreground. Radial and circumferential fractures and circumferential 
fold structures on the 'arachnoid' are clearly visible. 
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The radial fractures and circumferential fractures around the arachnoid-like feature on Oldoinyo Lengai were 
typically 1.5 to 3 m deep and 1 m wide. The compressional ridges which were arranged circumferentially around 
the volcano occurred on the outer edge of a small moat, and the ridges were typically 1 m wide and 1 m high. 

Formation of Terrestrial arachnoids 
Several models for the formation of arachnoids and coronae have been proposed [6,7,81. Most involve the 

diapiric uplift and subsequent spreading of a viscous magma. These models are compatible with our observations 
for the formation of the structure on Oldoinyo Lengai. We envisage the slow ascent of a low de'mity, crystal-rich 
mush of carbonatite magma through the pyroclastic pile on the southern part of the active crater. The tensile radial 
fractures formed in response to uplift as the magma neared the surface. During subsequent radial spreading of the 
near-surface mush, the radially outward shear stresses induced by the flowing magma resulted in the formation of 
the small moat and the circumferential folds on the outer side of the moat. At the same time, circumferential 
fractures formed by fracturing due to the downward flexure of the central region of the structure as the magma 
migrated outward. The mdial fractures continued to propagate outwards as the magma moved laterally away from 
the centre of the structure. 

As far as we are aware, this is the first identification of any arachnoid-like structure on Earth. While this 
structure was observed in a carbonatite volcano, we are not inferring that this has any bearing on the compositions 
of rocks underlying the much larger arachnoids on Venus. 

In conclusion, Oldoinyo Lengai has considerable potential for extending our howledge of terrestrial and 
planetary volcanism. In addition to the discovery of the structure referred to in this contribution, a study of the 
proximal channels on the 1988 [3,4] and 1993 flows, has confirmed the importance of thermal erosion beneath 
proximal lava flows. We intend to carry out further detailed studies of the structures and plumbing system of this 
remote laboratory 
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Figure 2. Map of the active crater in Oldoinyo Lengai, October 25-28, 1993. The arachnoid-like structure 
referred to in this contribution is the obvious feature with radial fractures in the S part of the crater. The large 
viscous flow referred to in figure 1 is the fractured flow emerging from a breached cone in the E part of the crater. 
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