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Introduction: Evaluating the potential habitability
of Europa requires an understanding of the geology that
drives the interaction between the surface and the
deeper interior of the body. To this end, we have con-
structed a global geologic map at the scale of 1:15M
(Fig. 1) [1]. To provide greater insight into the broad
global stratigraphic relations, we are currently mosaick-
ing and mapping, with a consistent set of units, ~10% of
the surface imaged at the 100-220 m scale placed in the
global-scale context (Fig. 1 and 2). In this paper, we dis-
cuss the general results of our global mapping and pre-
liminary results from regional scale mapping of the
Canamora Chaos region.

Europa Global Geologic Map: Our geologic
mapping [1] has established four primary global mate-
rial unit types, crater material, chaos, bands, and re-
gional plains (Fig. 1). These units are divided into geo-
logic subunits: (1) continuous crater ejecta (ce) and dis-
continuous crater ejecta (dce), crater ray material (cr),
and central peak structure (cp)—materials associated
with impact craters including the primary impact crater
(c) and its local deposits and farther ranging ejecta ma-
terial; (2) various morphological types of chaos materi-
als identified as high albedo chaos (chh), mottled chaos
(chm), low albedo chaos (chl) and knobby chaos (chk).
Small (10 to 75 km in diameter) disrupted terrains, mi-
crochaos (mch), possess textures that vary, relative
brightnesses that range from high to low, and are ubiq-
uitous and significant enough to be identified on the
map as a point; (3) Bands (b) are linear to curvilinear
belts that are greater than 15 km in width and can have
a distinct, abrupt relative brightness change from the
surrounding region; and (4) regional plains (pr)--high-
albedo, compared to the surrounding terrain and smooth
at global resolution. We also identify structures which
are too small be mapped aerially but are significant
enough to be mapped with linear features (Fig.1).

Based on the relationships among the various map
units, we have established a general stratigraphic chro-
nology for Europa. The first and oldest period is domi-
nated by the formation of regional plains, ridges, and
undifferentiated linea, an epoch characterized by ridge
building processes. The second, or middle, period is
dominated by band and undifferentiated linea for-
mation. The band unit generally appear younger and
cross-cut the regional plains unit. Cycloids also appear
to have formed during this period. The third, and most
recent period, is dominated by chaos terrain formation

including the emplacement of microchaos. At the
global-scale, chaos terrain does not appear to have any
cross-cutting units besides craters and their ejecta,
troughs in the northern leading hemisphere, and poten-
tially depression margins. Likewise, mircrochaos is ob-
served breaking up previously formed bands, ridges, cy-
cloids and other features, indicating that it is generally
younger.

Geologic Map of the Conamara Chaos Region:
Extending our mapping to the regional scale in Cona-
mara Chaos (Fig. 2), initial results [2] provide greater
insight into the regional plains unit by establishing rela-
tions between assemblages of key tectonic terrains. The
regional units consist of: Wide bands (bw) made up of
parallel ridges spaced between 550 m and 1.25 km apart.
The overall width of the band assemblages ranges from
4 to 10 km; Bands (b) that are made up of several sets
of parallel ridges spaced between 525 m and 950 m
apart with individual bands ranging in width between 2
and 4 km (narrower than wide bands); Double ridges
(rd) that are composed of two distinct parallel ridges
separated by a central trough; and fractures (f) that are
single troughs that lack discernable raised rims. Frac-
tures are typically linear, through going, and cross cut
most other units. Other geologic units include: Chaos (c)
which are complex regions 10s to over 100 km across
composed of disrupted pre-existing crustal blocks and a
smoother “matrix” material between the outcrops and
microchaos (mch). In comparison with the global units,
the regional plains and band units can be subdivided into
a wider array of outcrop units allowing for a more de-
tailed set of stratigraphic relationships to be identified.

Future Work: The global map will have been re-
vised and resubmitted to the USGS by May 2019. Our
regional-scale mapping will include the generation of
new mosaics of the regions labelled A to G in Fig. 1,
defining a consistent set of regional-scale units for use
in all areas [e.g. 4] and incorporation of each region into
the global context. The results will provide greater in-
sight into how the icy curst of Europa formed and
evolved.

References: [1] Leonard, E. J. et al. (2018) USGS in
review. [2] Senske, D. A. (2016) LPSC XLVII, 1365-
1366. [3] Figueredo, P. H. and Greeley, R. (2004) Ica-
rus, 287-312. [4] Greeley R. et al. (2000) JGR, 22559-
22578.
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DESCRIPTION OF MAF UNITS
Label Unit Name and Description Type Example  Label Usit Name and Description
Tespact Crer Usits 00 Am FBand Units (cont )
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cam bo roughly flat 3o bow -shaped

oo Continwous Craser Ejecta—Repion aroend the crater
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alignod quasi-liscarly, apparently crnamating eadially
from a contral podnt (crater),

Chaos Units

- Low Albedo Chaos—Disrapsed termaks with »
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Blocky texture. The rosgh teature is o1 & langer scale
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e High Albedo Rand—Lincar 1o curvilnear sones

4

ateupt albedo change from the wimoudng regia,
grewser San 15 km in widh,

Plains Usits
Ridged plaims— High-aihedo compared 10 sTounding
werrain. Scemingly snooth at the ghobal resolstion but
textime i revealed in Righer resolation images.

Linear Features Dim
Dopression Margm (dm)— Trace of broad, shallow
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Troughs (1) — Lincar, namow spograpdic low with
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ridged plairm it

Cycloids (cy b—A series of contitraons arcs Enkod 1 ;’-"-‘\'—
sharp cusps = LA
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of k). liscwr, through-going foasares of ciher [N
low or high albedo that do not have other 3
discemable characteristics at Bhe globad scale o @

e availshle resolution.

Figure 1. Global geologic map of Europa and unit descriptions [1]. Regional plains and chaos make up 53% and 40%
of the surface respectively. The areas being mapped at the regional scale are labelled A to G. The Conamara region
(“C”) is show in detail in Figure 2.

Figure 2. (a) Global base image showing the
Conamara Chaos region. The black polygon
outlines the location of regional-scale images.
(b) Global-scale geologic map of the Cona-
mara Chaos region showing that it contains
ridge plains, distal crater ejecta, microchaos
and numerous lineaments. (c) Regional-scale
mosaic of the Conamara Chaos region and
corresponding geologic map (d). Many of the
ridge and band units are distinct stratigraphic
markers allowing greater detail of the history
of this region to be determined. In compari-
son with regional-scale mapping of the lead-
ing and trialing hemispheres [3] similar as-
semblages of units are identified in both ar-
eas.




