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Introduction: An understanding of maria and cry p-
tomaria (hidden or obscured volcanic deposits [1]) is
important for the study of lunar volcanism [2]. Thick-
ness, and therefore volume, of both mare and cryp-
tomare deposits have been studied using the depth of
excavation of craters [eg. 3, 4]. Previous work [5] has
also shown that iron abundance algorithms [6] can be
used in the identification of mafic materials.

In this study, we use FeO Clementine data [6] to
identify FeO-rich areas and FeO-excavating craters. We
apply this information to the study of mare and cryp-
tomare depositsin the Schickard area of the Moon.

Method: Clementine datawas processed asin [5, 6,]
to obtain FeO abundance (Figure 1). Areas with strong
mafic signatures and craters that tap into mafic material
were identified. Areas in shade, which have very high
phase angle and result in erroneous FeO values [6]
were disregarded. Fresh craters that could be identified
as either a) tapping mafic material (FeO craters) or b)
not tapping mafic material (non-FeO craters) were
measured. Over 2000 craters were so classified.

Large concentrations of FeO craters, along with
high FeO valuesin general, were used to identify mafic
units and map their extent. Boundaries were refined
using non-FeO craters, whose sizes overlapped those
of FeO cratersin an adjacent unit [4]. Mafic deposits so
identified areillustrated in Figure 2.

Crater sizes were converted to depths of excavation,
giving thickness estimates. FeO craters provide mini-
mum estimates. Non-FeO craters, if present within the
unit boundary, yield maximum thickness estimates.

Areas for al units were estimated and multiplied by
the thickness to give volume estimates (Table ).

Results: The results of this study are summarized in
Figure 2 and Table I. Additional deposit characteristics
are discussed in more detail below.

M1: Mare patch M1 was previously mapped [7], but
was found to be more extensivein this study. Albedo is
very low and FeO values are high throughout the ex-
tended unit. For this reason, the extra section recog-
nized here is considered to be an unidentified part of
the mare, as opposed to a cryptomare unit having a
different age and provenance. Deposit thickness is
estimated to be on the order of 100 meters, with some
thicker sections, consistent with previous estimates[3].

M3 & M4: These unmapped patches have very low
albedo and high FeO values, and so are considered to
be unidentified maria, rather than obscured deposits.
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Figure 1. Clementine mosaic of the study area, show-
ing the 750 nm band overlain by FeO data[6].

W Bl

Figure 2. Map of known mare deposits (purple) [7] and
additional FeO-rich deposits identified by this study
(pink), overlain on amosaic of Clementine 750 nm band
data. Yellow annotations indicate the locations of de-
posits discussed in the text.

MS5: This unit has been mapped as two separate
patches [7]. However, low abedo and strong FeO val-
ues between and around the patches suggest one ex-
tended mare unit at thislocation.
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Table I: Characteristics of mariaand cryptomariain the Schickard region of the Moon.

Deposit | FeO Crater | Non-FeO Crater | Thickness Area Volume Comments

Diameter (km)| Diameter (km) (m) (k') (k)
M1 0.7-19 13-30 100 3500 350 M ore extensive than mapped
M2 0.8-2.3 - 200-100 200 200 Only 3 FeO craters
M3 09-11 - 100 450 450 Unidentified mare patch
M4 0918 - 150 750 1125 Unidentified mare patch
M5 0.7-37 1831 300-150 1750 262.5 Thinsto the north
M6 09-31 - 250 1400 350 Patch confined to crater
M7 0.6-5.1 21-74 200 12,000 2400 M ore extensive than mapped
M8 0.7-54 - 300 7000 2100 Thicker than previous estimates
M9 08-2.3 - 200 1800 360 Thicker than previous estimates
M10 0.7-1.8 - 150 720 108 Few craters
CM1 0551 0.6-13.0 150 14,500 2175 Found between mare patches
CcM2 0513 - 150 12,000 1800 Very variable thickness
CM3 05127 0.6-12.0 100 60,500 6050 Very variable thickness
CM4 1031 2357 100 1000 100 Confined to crater Phocylides C
CM5 10-6.3 6.5 100 2750 275 Confined to crater Nasmyth
CM6 1540 14-2.3 200 1500 300 South part of Wargentin crater

TOTALS 120,000 17,393

M?7: A low albedo and strong FeO signature in sur-
rounding areas suggest this mare is more extensive
than mapped [7]. Crater diameters indicate a thickness
of up to 400 meters, but closer to 200 meters in most
places. Thisis consistent with previous estimates [3].

M8 & M9: FeO craters in these maria suggest
thicknesses of 300 and 200 meters respectively, which
is considerably thicker than previous estimates [3].

CM1: Cratersin this large cryptomare unit suggest
a variable thickness of 50-750 meters, but ~ 150 meters
in most of the unit. The overlying layer is 40-80 meter
thick, consistent with ejectafrom Orientale [4, 8].

CM2: The cryptomare in Schickard crater contains
some large FeO craters, suggesting a thickness of up to
1 km in places. In other areas, highland kipukas pro-
trude to the surface. However, thicknessis ~ 150 meters
throughout most of the deposit. The overlying layer is
very thin, < 40 meters. Thisistoo thin to correspond to
Orientale basin g ecta at thislocation [4, 8].

CM3: Numerous FeO and non-FeO craters in this
large cryptomare suggest a very variable thickness; up
to 1 km in places, but ~ 100 meters in most of the de-
posit. The overlying layer is thin, <40 m, which is con-
sistent with Orientale g ecta at this distance[5, 9].

CM4 &CMS5: These cryptomare patches are < 500
meters thick, likely ~ 100 meters. The overlying layer is
<80 meters, consistent with Orientale gjecta[4, 8].

CMG6: Craters here suggest that a mafic unit is bur-
ied > 100 meters deep. Such athick covering is consis-
tent with Orientale gjecta[4, 8].

Most FeO craters are associated with an identified
mafic unit, but some isolated FeO craters are not, occur-

ring in areas with very low FeO values. These may rep-
resent a) very small mare or cryptomare patches, b)
tapping into sub-surface dikes, or c) the presence of
impact melt in the crater area For very fresh craters,
FeO algorithms may not distinguish FeO material from
impact melts [6]. Thus, these isolated craters are con-
sidered suspect. One exception is the dark-haloed cra-
ter Inghirami W (6.8 km), yellow arrow in Figure 2.
Inghirami W excavates material from a depth of < 570
meters. Surrounding craters are all smaller (2.1-25kmin
diameter), suggesting the covering layer is at least 200
meters thick, consistent Orientale gjecta [4, 8].

Conclusions: New volume and area estimates for
mare and cryptomare units in the Schickard region are
obtained from Clementine FeO data. Some agreement
and some differences were found between our results
and those of previous studies, which were based solely
on the analysis of panchromatic photographs [3,7].
These variations demonstrate a need for the concurrent
usage of both photogeologic and multispectral data
sets in studies of the lunar surface. Old lunar maps
should be revisited now that multispectral datais avail-
able.

References: [1] Antonenko I. et al. (1995) EMP, 69, 141.
[2] Solomon S. & Head JW. (1979) J.G.R., 84, 1667. [3]
Yingst R.A. & Head JW. (1997) J.G.R., 102, 10,909. [4] An-
tonenko I. (1999) Thesis, Brown U. Providence, R.I. p305. [5]
Antonenko |. (2000) LPSC XXXI, #2016. [6] Lucey P.G. et al.
(2000) J.G.R.., 105, 20,297. [7] Karlstrom T. (1974) USGS
Map E823. Scott D. et al. (1977), USGS Map FI1034. [8]
McGetchin T. et al. (1973) Earth Plan. Sci. Lett. 20, 226.

1438.pdf



