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Introduction and Background : Thrace Macula, located in the southern hemisphere of Europa (45°S,
171°W), is a dark lobate feature extending NNW to SSE
for a distance of about 220 km. A more circular dark
feature, Thera Macula, about 80 km in diameter, is seen
about 125 km west of Thrace. The lobate nature of
Thrace suggested that it might be a candidate for a lavaflow-like feature, leading earlier workers to compare its
characteristics with theoretical predictions for the ascent
and eruption of water magma, and examine the
likelihood that lava flows of this scale might play a role
in resurfacing processes on Europa [1]. Because of the
potential importance of this region, it was targeted for
higher resolution coverage on the E17 encounter of the
Galileo Mission. These data showed that the lava flow
interpretation was unlikely; instead, the structure most
resembles the chaos terrain documented on other parts
of Europa [2]. In this contribution, we analyze the high
resolution data (44 m/pixel; S0466669765, 9778, 9800))
obtained along the southern margin of Thrace Macula,
at its contact with background textured terrain and
Libya Linea. The goal of this analysis is: 1) to assess the
characteristics of the chaos, 2) to study the relationship
to the adjacent bright background plains (including
Libya Linea), and 3) to examine in detail the characteristics of the boundary.
Characteristics and Relationship to Surrounding
Terrain: Thrace Macula extends NNW to SSE for a
distance of about 220 km and its width varies from 2560 km; its margins are lobate at ~5-10 km. Several regional structural features converge in the vicinity including Agenor Linea, classified as a triple band or a
bright band, and a major gray band (Libya Linea) extending NE-SW across the image at the southern end of
the area (Fig. 1). In Voyager data, the SE margin of
Thrace Macula appears to abruptly terminate against
this gray band, but two small projections along its east
and west margins suggest that it may have been diverted
by topography that bounds Libya Linea. In Galileo data
(Fig. 1), the interior of Thrace (dark gray in Fig. 1 map)
can be seen to consist of broken and disrupted blocks
and fragments of material whose brightness is considerably lower than that of the adjacent bright lineated
background terrain (light gray in Fig. 1 map). There is a
boundary of very dark material (intermediate gray in
Fig. 1 map) forming a zone between the interior of
Thrace and the background plains. We mapped linear
trends in the background plains (red in Fig. 1 map), and
find that they crossed the transition zone and can be
traced into Thrace Macula for several tens of km, although they decrease in continuity, distinctiveness and
number. On the basis of this mapping, we conclude that
the interior of Thrace is formed by a process that causes
in situ modification of background terrain, including
degradation and partial destruction, accompanied by a

darkening process. Reference to Fig. 1A and B shows
the progressive degradation of background terrain
across the transitional contact into Thrace Macula.
The Nature of the Boundary: The transition zone
between the background plains and Thrace
(intermediate gray on Fig. 1 map) is seen to be irregular
and range in width from 0-15 km. Three types of
boundaries are seen: 1) In some places the margin is
characterized by dark terrain that shows sharp contacts
with adjacent ridges (Fig. 1A). The underlying terrain
is seen distinctly through the dark material although it
appears somewhat subdued. This suggests a mantling
effect but also a process that is contained within the
bounding ridges. In some places the dark material
appears to pond in addition to subduing background
ridges. 2) The second type of relationship occurs in
narrow zones (Fig. 1B) and material seems to be derived
from the degradation of adjacent ridges in the macula,
and to extend up to several km into the surrounding
terrain, particularly in the lows between the ridges. 3)
The third type is similar to the second but is
concentrated at the contact with Libya Linea (Fig. 1C);
dark material appears to have mantled the adjacent
terrain in a saw-tooth fashion, and/or perhaps flowing
into lows between ridges.
Discussion and Conclusions: On the basis of these
characteristics and relationships we conclude that
Thrace Macula represents a region that would classify
as chaos [2] although the intense breakup and rotation
and translation of polygons [e.g., 3] is not observed
along this part of Thrace. Rather, in this area, the
boundary is much more transitional and the background
fabric can be traced through much of the mapped area.
This contrasts with Conamara Chaos, which is formed
of about 60% matrix and 40% slightly modified
polygons [3]. The terrain examined here (Fig. 1) appears to be characterized by in situ modification. The
high resolution data along the margins (Fig. 1A-C)
appears to show disaggregation of material and its
downslope movement and flow into adjacent areas.
We believe that brine mobilization [4] is a candidate
process that might account for these observations. In
this scenario, heating of the substrate could mobilize
brines, causing disaggregation of background terrains,
with brines or slurries flowing into adjacent regions in
the contact area. We are presently examining other parts
of the margin and mapping further parts of these
maculae to test this hypothesis.
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