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Introduction: Datafrom the Lunar Recnraissairce
Orbiter Narow Angle Canera (LROC NAC) [1,2]
provide an unprecederted new view of lunar impad
crates. Of patticular interest are Copemicanaged
cratess, because they are the youngest cratess on the
Moon. The detemination of absolute model ages for
thesecratess will help to more clealy understard the
impact rateof the lasthilli onyeas.

We measured crater size-frequency distributions
(CSHDs) ard derived absolute model ages (AMAYS) for
impad melt pods and ejeda mateials (eg., Fig. 1) of
the 71 km diameter crater Jackson, using LROC NAC
images cadlected during the mission’s commissioning
phase Jadkson is a Copemicanagedcrater locaed in
the northem lunar far side at 22.4°N 163.1°W. Similar
to Tycho [3,4], we found discreparties between the
CSFDs of the melt pods and ejedta blanket.

Data and M ethods: We aralyzed two LROC NAC
image pairs; M10320947®R/L and M10321663®&/L
(~1.5 mete/pixel). The image data were proces®d
using ISIS 3 ard imported into ArcGIS. The courting
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Figure 1. Typical impact melt pod and proxima
ejeda on the SE rim of Jackson crater in LROC NAC
M103216638. A crater at the bounday between this
meltpod andthe ejeda blanket is ~20% larger on the
ejeda blanket than on the melt pod. This suggestsa
differencein the target propertiesof thesetwo units.

aress ard cratess were gereratedusing CratefTodls [5].
The CSFDs were plotted and fit with CrateiStats[6],
using the techiques descibed in [7,8]. The derived
absolute model ages (AMASs) are based on the
chrondogy function (CF) of [9] amd production
function (PF) of [10]. The techique is valid for lunar
craters >0.01 ard <300 km in size.

CSFDs were gereratedfrom all primary craters on
eah unit. There were very few obvious secondary
crates on the melt pods. CSFDs of seweral impad
melt pods were combined to improve the statidics.
The ejeda CSFDs were heavily contaminated with
semndary crates. Crater clusters and chains with
matching degadation states, in addition to oblique
craters, were renoved from the final ejeda CSFD.

Results: The impad melt pods hawe a CSFD
indicating they are younger than the proximal ejeda of
Jackson. The AMA of the impad melt pods is ~85
Ma, whereas the ejedais ~150 Ma (Fig. 2a).

Interpretation and Discussion: If we interpret the
differerce between the CSFDs at Jadkson asreflecting
a red age differerce between the units, we must
consider that the melt pods are not impad melt, but
represen later volcaric adivity.

Indedd, initial studies of the crater Tycho [3,11],
using Suveyor VII and Lunar Orbiter V data, also
showed a large difference between CSFDs on “lunar
playas” and surrounding “volcanic flow” units. Strom
and Fielding (1968 [3] estmated a 160 Ma age
differerce between the playas ard flows. They
concluded the age differerce could only be explained
by the multi-phasevolcaric developmert of Tycho.

Howewer, Shoemaker et al. (1968 [11] suggested
that the flows were (1) volcaric (possbly triggered by
the Tycho impad), (2) cold debris flows, or (3) hot
delris flows as®ciated with the impaa formation of
Tycho. They also suggestedthat the differerce in the
CSFDs could be caused by the formation of self-
sendaries on the “older” flow units, immediately
prior to the enplacamert of the playas.

Given our currert understanding of impad crater
formation, and strong argumerts agpinst impad-
induced volcanism [12], we think, in most cases, the
lunar playas do represert impad melt that formed
conterporaneausly  with  the ejeda (formery
interpreted as “volcanic flows”). Thus, the CSFDs
differfor areason other thanage.
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We considered the suggeston of [11] that self-
seoondaries could cause the difference However, we
caefully removed the obvious secondaries from our
CSPDs, ard a ~65 Ma discrepancyremains. If self-
seoondaries explain this discrepancy then their size-
frequencydistribution must be similar to the lunar PF.
Howewer, a popuation of circuar semndaries
unreagrized as such, could help explain the greaer
variabhility of our ejeda versus melt pod CSFDs

The observation of a crater at the boundary
between animpad melt pod ard the ejeda providesa
clue to the puzze (Fig. 1). Asauming the crateris not
oblique, the diameterof the portion of the craterin the
ejedais about 20% larger thanin the melt pod. Impad
melt pods might be expededto be more consolidated
stronger targets than ejeda, which could affea the
crater morphdogy. Indeed, using Holsapple’s impact
cratercdculator [13], a 10 m impador with animpad
velocity of 15 km/s at45° credesa 227 m craterin dry
sard, versusa 183 m craterin hard rock. So, could the
CSFD discrepancy be explained by differences
between the mateiial properties of the impaad melt
pods and ejeda?

We did a simple cdculation to show the effed that
20% larger cratess would have on the CSFD we
measured for the impaa melt pods (Fig. 2b). A 20%
increase in cratersize, asa proxy for a weaker ard/or
more porous ejeda target, could explain a ~70 Ma
differerce in the CSFDs. As a reslt, this effed likely
plays a major role in the ~65 Ma AMA differerce
between the impad melt pods ard proximal ejeda.
Modeling is currertly underway to more accurately
asgss this effed for lunar conditions, becauwse this
effed is not linea (in contrast to our simple
cdculation). Swch aneffed hasalsobeen observed ard
modeledfor small crateis on Martian lava flows [14].

Conclusion: For Jadkson, multi-phasedevelopmert
of the melt pods ard ejeda is nat required to explain
the difference between the CSFDs of each unit. The
differerce may be explained by the differernces in target
propetties between melt pods and ejeda.
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Figure 2. (a) Crater size-frequercy distributions
(CSFDs) and absolute madel ages (AMAS) for impact
melt pods and proximd ejeda of Jackson. (b) A 20%
increase in crater size (black curve)—a proxy for a
relatively weak target (eg. ejeda)—relative to the
impact melt pod CSFD, yields an AMA of ~70 Ma
greder for a weaker, mare porous target. Differences
in target properties may help explain the discrepancy
between CSFDs an impact meltpods andejeda.



