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PROBLEMS OF VENUS STRATIGRAPHY REVEALED IN THE 
PROCESS OF 1:10 M PHOTOGEOLOGIC MAPPING OF THE AREA 
BETWEEN ANANKETESSERA AND LAKSHMI PLANUM, VENUS; V. P. 
Kryuchkov, Vernadsky Institute, Moscow, 117975,Russia. 

INTRODUCTION. Photogeologic mapping of 1 :10M scale of the area of 37.50 
to 82.50N and 1400 to 2600E have been made. The observed stratigraphic relations 
generally agree with the model of Venus stratigraphy of Basilevsky and Head (1 995) 
but several contradictions with the model have been found (age relation between the 
ridge belts and densely fractured terrains). Important details of corona evolution have 
been revealed. The mapped area is constrained by 37.50- 82.50N and 1400- 2600E. 
Photogeologic mapping was done based mostly on the Magellan C1-MIDRP images. 
For the areas of key interest F-MIDRP images were used if available. Both hard copies 
and digital images were studied. 

Eight types of terrains and landforms were identified: 1) tesserae - areas which 
morphology is determined by at least two intersecting systems of ridges and grooves 
of tectonic origin; 2) r idge belts, evidently formed be compressional deformation; 3) 
densely fractured terrains, evidently formed by extensional deformation; 4) 
wrinkle ridges, evidently formed by compressional deformation; 5) single grooves 
and their clusters of tectonic origin; 6) coronae and  arachnoids which are loci of 
the ring-like tectonic and volcanic activity; 7) volcanic edifices, lava fields a n d  
lava channels; 8) impact craters and their ejecta. 

Based on these subdivisions of terrains and landforms, a morphologic map was 
made. It provides the possibility of analyzing the areal distribution of the terrains and 
landforms and their age relations. Based on analysis of morphologic map and the 
images, a photogeologic map was compiled showing geologic material complexes 
and deforming them tectonic structures of different ages. Some structures are 
indicative of specific material complexes, some not. 

A chronology of events presented on geologic map is generally consistent with 
earlier published model of Venus stratigraphy [ I ]  except some minor differences. First, 
not all material complexes of [ I ]  have been found in this area. Second, densely 
fractured terrains (PdfICOdp) contrary to [ I ]  are interpreted to be not older but younger 
than ridge belts. Third, a system of relatively young fractures morphologically 
resembling Pdf has been identified. Geologic units identified in the area under study 
(from older to younger) are following: tesserae, ridge belts, densely fractured terrains, 
plains with lava channels and wrinkle ridges, lobate plains, late grooves and their 
systems. Impact craters are mostly superposed on these units. 

There are some problems which should be resolved in future studies. Age 
relations between tesserae and ridge belts are to be studied more thoroughly. The 
presented version of geologic map has no separate unit(s) for coronae and 
arachnoids. Age position of some volcanic edifices is not clear. 

Ring-like structures of the studied area deserve special attention. Coronae are 
long-lived structures. In some places, it is possible to see that they are structures of 
different age. The sequence of geologic events of the corona formation is rather similar 
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for different coronae. First, densely fractured terrains were formed. They probably 
preceded the regional lava plains emplacement. Then the corona rim and associated 
wrinkle ridges were formed. Then younger lava effusions occurred and later were cut 
by radial grooves. In some coronae, this sequence is incomplete. This generally 
agrees with the style of corona evolution described in [ I ]  but new important details 
were observed. In several cases, a repetition of the mentioned sequence around a 
new center localized within the older system was observed thus showing that these 
sequences are not completely synchronous. However it is not clear how much is the 
difference in the age of the same corona evolution stages for different coronae. 
Observations of Pronin [3] confirm the idea of age variations of coronae. 

Wrinkle ridges are not only associated with coronae but observed also in the 
form regional networks with prominent trends. Bilotty et.al [2] found that the regional 
networks merge into an almost global wide system. They believe that this system was 
formed under the influence of the Aphrodite Terra topographic bulge. Probably, 
wrinkle ridges of the regional networks are older than the wrinkle ridges associated 
with coronae. 

SUMMARIZING. The most ancient formations of the mapped area are 
believed to be tesserae and ridge belts. Then an emplacement of old plains-forming 
material occurred which was densely fractured. Emplacement of regional new plains 
and their deformation by the network of wrinkle ridges with E-W trending was the next 
in time. Then a period of formation of local centers of tectonic and volcanic activity 
(coronae and arachnoids) occurred and resulted in the formation of corona- and 
arachnoid-related densely fractured terrains, wrinkle ridges and systems of grooves. 
The youngest large-scale feature in this area is a groove belt in Ulfrun Regio. Along 
the tectonic events a volcanic activity locally occurred. About 0.5 b.y. age the 
endogenic life of this area almost ceased thus favouring an accumulation of impact 
crater population. 
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