Preliminary Geologic History of the Diana-Dali Quadrangle (V37), Venus H.R. DeShon and V.L. Hansen, Department of
Geological Sciences, Southern Methodist University, Dallas, TX 75275 (hdeshon@post.smu.edu).

Mapping of the DianaDdi quadrangle, Venus
(V37) points to a bimodd tempora history of crusta
deformation with evidence for at least two digtinct strain
regimes. Geologic and structurd mapping in progress
congrains the tempora and spatid relaions of the mgor
features induding: a tesserainlier, Sx large coronee (300-675
km diameter), four smal coronee (150-225 km diameter),
Diana and Ddi chasmata, two main fold bdts, and a large
fracture zone (Fig 1). Mapping is compiled digitdly at
CMIDR framdet scde usng Magdlan data Detailed
mapping is conducted using cydes 1,2, and 3 images &
FMIDR scde and dtimetry datawhere available. Useof IDL
software dlows interactive adjustment of image dretch for
detailed mapping.

The tessera inlier, northwest V37 (Fig. 1),
comprises the oldest deformed crust; structures include two
sats of near-orthogona (NNE- and WNW-trending) ribbon
structures [1], broad NNE-trending folds or warps (I ~10-20
km), and broad WNW-trending folds or warps (I ~10-25
km). A ~20-60 km-wide moat surrounds the inlier dong its
south and esst margins. Moat fill, dightly radar dark
compared to surrounding plains, embays the inlier, exposing
the detalled topography of individud ribbon and fold
structures. Ribbon ridge width (<2.5 km) indicates a shallow
depth to the brittle ductile trangtion (BDT) at the time of
formation [1], whereas fold wavelength reflects a depth to the
BDT of ~6 km [2]. Thus, ribbons predate folds. The
similarity of the ridge spacing for both ribbon suitesreflectsa
similar layer thickness, indicating that the two ribbon suites
likely formed synchronoudy. Tempord relaions between
the two fold suites are unconstrained.

Four distinct plains units are identified: two
plains unitsin Rusdka Planitia and two plains units south of
Latona Corona. In Rusalka Planitia, both units host WNW-
trending wrinkle ridges whereas ENE-trending extenson
fractures also deform the older unit. Faint, covered fractures
can be traced dong the thin edge of the younger overlying
plains materid. Wrinkle ridges are more closdly spaced in the
southeest and “degrade’ into a polygona pettern at
~/S172E. South of Latona, plains A hosts NW-trending
fractures and lacks wrinkle ridges, whereas Plains B hogts N-
trending wrinkle ridges but not fractures. Tempora relations
are uncongrained.

Coronae Ceres, Mirdadji, and Latona, the largest
coronee, hogt both radia and concentric fractures. Miraladji
shows early radia fractures and associated low-viscosity lava
that fills an early-formed topographic moat. An inner suite
of concentric fractures pre-dates an outer suite based on
cross-cutting relations of related lava flows, which escape
from the fracture suites. Ceresand Latond s fracture patterns

are not as pafectly radid or concentric as Mirdadji’s and
generdly lack volcanism; these coronae are bounded by deep,
fractured chasmeata rather than lavafilled moas.  As
previoudy noted [3], radid fractures extend beyond the
chasmata, an observation incondstent with subduction zone
interpretations [4,5,6]. The topographicaly high centers of
these coronae are noticegbly eongeate with an E-W axis; their
fracture sets dso favor E-W trends congistent with formation
within a regiond drain fidd characterized by N-trending
principa eongation.
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Fig. 1. Map of the Diana-Ddi Quadrangle and mgor festures
withintheregion. Dark grey fill represents chasmataregions.

Diana and Dali chasmata, two of Venuss
deepest chasmata display dopes >30 degrees [7]. Large-scde
E-W fractures follow the topography of the chasmata, but
cannot by themsalves mechanicaly explain the great depth of
the features. Loca “down-dropping” of the crust aong the
length of the chasma might be explaned by finite
dementffinite difference modding of corona formation by
upwelling plumes [8]. Chasmata may represent the spatial
correlaion of coronae and the fracture zone.  Although
detailled mapping within the chesmata is beyond data
resolution, due in part to severe layover, patches of radar
brightness along the dopes of chasma are interpreted as
landdide/mass wasting deposits. The regions are narrow up-
dope and broaden down-dope with lobate margins, patches
of radar darkness up-dope from the “deposts’ ae
interpreted to be break-away zones.

A ~300 km wide NE-trending fracture zone
extendsinto V37 and cross-cuts most festures. Fractures are
predominately paradld, spaced ~2-15 km, and vary from ~25-
150 km in length. The fracture zone partitions strain dong
the northern and southern boundaries of Latona, Mirdadii,
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and Ceres coronae and continues along strike past the coronae
extending outsde V37. Smadl lava flows associated with
faults and fractures locdly condrain the reletive age of
deformation.  In generd, fracture zone formation occurred
synchronous with or after coronaformation.

Two main fold belts trend N-S. The west fold
belt marks the western edge of a complicated deformation
pattern possibly related to corona formation. This belt
refracts around Ddi Chasma, suggesting that the chasma
formed prior to or synchronous with fold belt formation;
thus Ddi Chasma may have formed early during coronee
formation, rather than late [9]. The eastern fold belt marks
the southeast edge of Laong; it does not wrap around the
northern and southern boundaries of the corona nor is it
developed dong the western margin. NE of Latona the fold
belt tracts into the NE-trending fracture zone; it is preserved
locally in regions of low fracture density, indicating that the
folds broadly predate the fractures.

Synthesis

Preliminary mapping of Diana-Dali reveds a broad
geologic history of early tessera formation followed by
coronae, chasmata, and fracture zone formation with plains
units forming throughout this history. Tessera ribbon
formation records locd crusd extenson of previoudy
formed plains materia with a shalow BDT; tessera fold
formation reflects minor contraction with an incressing depth
to BDT. Corona, chasmata, fold bdt, and fracture zone
formation require a degp BDT. Plains lavas locdly embay
ribbon troughs and fold valleys. Lava flows associated with
corona and fracture zone formation overlie plains units in
some aress and are covered by plains units in other aress.
Plains formation is therefore a continuing process. Ceres and
Latond s edges are influenced much more by the fracture zone
than ther topographicaly high centrd regions. Centra
Miraadji, on the other hand, is not as heavily cut by these
fractures, Mirdadji dso is bounded by a lavafilled moat
rather than a chasmata. Ceres and Latona may be older than
Mirdadji, as their formation is influenced much more by the
fracture zone. Coronae, chasmata, fold belts the fracture
zone, and wrinkle ridges are consstent with a regiond strain
regime with NNW-trending principa drain axis, tessera
deformation is not consstent with such gtrain.  Diana and
Ddi chasmata represent the spatid overlgp of the ENE
fracture zone and the similarly oriented portions of the annuli
of the large corona, Latona, Ceres, and localy Mirdadji. The
fold bdtswhich coincide with N-trending portions of coronae
annuli reflect asimilar bulk strain regime. Thus we interpret
thet the corona, chasmata, fold belts, and fracture zone
formed within the same bulk grain regime as part of alarge
equatorid system extending beyond V37. Our mapping
supports a modd in which coronae represent rising diapirs
focused within a region of bulk NNE tensiond stress and
suggests that coronae, chasmata and fracture bdts are
geneticaly related.
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