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Regional Elemental Abundances within South Pole-Aitken Basin as Measured with Lunar Prospector
Gamma-ray Spectrometer Data . D . J . Lawrence', C . 1V1 P i e te rs2, R . C . Elphic ', 0 . Gasnau l t', T . H . Preriy man i ;

and W . C . Feldman ' . 'Los Alamos National Laboratory , Los Alamos . NM ; USA , 87545 (djlawrence@ lanl . gov) ;

2BroN~~n University, Prov idenc e, Rl , USA;'Observatoire N9 idi -Pyrenees ; T o ul o use F rance.

Introduction : South P o le-Ai tken (S PA) bas in has fo r th e different units . Th e black line in all plo ts shows

been a target of intense study since it is one of the larg- the abundance distri bution for the entire b asin ; the red

es t impact basin s [] ] in the so lar sys tem. It i s th o u g ht l ine shows th e di s t ri buti on for mapped mare unit s ; th e

that SPA basin excavated deep into the lunar crust and blue line shows the distribution for non-mare units out-

possibly even the mantle [2,3,4] . Such conclusions side the footprint m ask (red regions in Fig . 1) ; finally,

have b een s upported by the o b se rved mafic and th o- th e g r een line shows th e abundance di stri bution for an

rium co mpos iti o n an omalies seen a c ro ss the en ti re ba- anort hos itic highlands re gi on no rth of SPA bas in

s in [ 5,6,7] . One of the m ajo r goals o f lunar and plane- (20 ° 5-40°N, 160°E-2 6 0 ° E ) .

tary s ci e n ce [8] has been to m easure and und ers tand FeO ab undances: W e can make a number of con -

the composi ti on of the non-mare materials within SPA clusions regarding the FeO data of Fig . 3 . First , we see

ba s in . It is ex p ected that thi s info rm ation will help to a clear differ e nc e between the mare and non -mare units

incre ase our understanding of the formation and differ- within SPA b asin . In particular , the mare data show

entiation proce sses that occurred early on the Moon . higher average abundan ces than the non-mare regions .

W e now ha ve info rmati on from the fu lly reduced While the ab so lut e mare abundan ces (10 - l l FeO

Lunar Prospector Spectrometer (LP-GRS) and Neu tron xvt . %) are significantly lower than typical mare basalts ,

Spectrometer (LP-NS) data [9] so we can try and un- these low values are likely due to footprint mixing of

derstand the broad co mpos iti onal diffe r ences within lower- iron non -mare reg i on s into the relatively sm al l

SPA basin . Here we present the results of a study mare b asalt regions . The non-mare abundances are

wh e re we have examined th e abundances fo r bo th mare d i stinctly lower than the mare, having measured abun-

and non-mare mate rials wi thin SPA basin using the LP - dances of 8 - 9 FeO wt. % . Finally , all of SPA basin

GRS and LP -NS data . In addi tion , we c ompare these sh ows higher FeO abundances than th e anorthosi ti c

results to th e abundances that are seen in th e an ortho- highland s, which hav e abundances in th e ran ge of 4 .5 -

sitic highlands to th e north of SPA bas in. 5 FeO wt . %.
Data Selection : For this s tudy, we are u s in g th e Th abundances : As with the FeO data, th e Th data

follo win g data : FeO [ 10] and Th [Il], abundances are (F i g . 4 ) also show differe n ces between the mar e and

taken from the low-al ti tude (30km) portion of the LP non-mare units . The mare regions show abundances

mission and mapped onto 0 . 5 °x0 . 5 ° pixels (15km x ranging from 1 . 5 - 2 . 5 µg/g. This is similar to some of

] Skm at the equator) ; A1 203, FeO and MgO abun- the abundances seen in some nearside, eastern mare

danc es are taken from the hi g h - altitud e ( 100 km) po r- basalts . The non -mare di s tribution appear s to show

tion of th e LP mi ss ion and mapp e d o nto 1 50km x two co mpo nent s . One i s a low- thorium component (- 1

150km pix els . u.g/g) that is found both around Apollo crater and in th e

Data Analysis : Our study area (80 ° 5-20 ° S , southern-most part of the basin . A somewhat higher

1 40 °E-240 °E) is shown in Figs . I and 2 . Our initial abundance component (-1 . 5-2 . 5 µg/g) appears to be
selection is to define SPA basin as being all locations i ndistinguishable from the mare distribution . Finally ,

in the study area having an elevation of less than -2 . 5 as with the FeO data the th orium abundances also
km using Clementine topography data [12] . The white show higher values within SPA bas in compared to 'the

contours in Fig . 2 show the SPA boundary as selected . selected highlands region .
In order to select mare regions , we used geologic maps MgO abundances : With the high-al titude, large

[13 ,14] that have been digitized onto 0 . 5°x 0 . 5 ° pixels , footp rint data of [9] , we might have questioned
as shown by the white regions in Fig . 1 . Finally, to whether the mare and non-mare units could be distin-

make sure the measurements of non-mare materials are g uished wi thin SPA bas in . However, the M g O , as well

not contaminated by mare materials because of foot- as FeO and A1 203 (not shown) data all showed compo-

print spreading [l ], l 5 ] , we have masked out all loca- sitional differen ces between the two units . Fig . 5

tions that are closer than 90km to a mare unit (red re- shows the results for MgO . While the histogram bins

gions in Fig . 1) . are by ne cessity larger than th e previous plots (due to

Results : Figs . 3 - 5 show example results from the the fewer number of pixels) , differences between the

low-altitude FeO and Th data as well as the high- mare and non-mare distributions are nonetheless ob-

al ti tude MgO data. For all of these figures, we have served . Specifically, the mare distri bu tion shows gen -

plotted histograms Miere selections have been made erall y higher abundances (10-12 MgO wrt . %) com-
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pared to the nonanare unit s ( 7- 1 0 MgO va . °io ) .

F u rt herm o r e. all o f SPA b as in has hi eh er abundan ces
than th e h fk hland s r eg i o n to th e north .

Conclusions : Fu rt he r work needs t o be d o ne t o
se parate out the etfiects of footprint mi x ing eithei

th ro u g h fo nvard m o d e ling (1 I] o f th e G R S data . spati a l

deconvolution . or b o th . N e ve rth e l ess . eve n with this
initial anal \ s i s_ we find we are abl e to co mpos iti o nal ]\
characterize an d di scriminate th e n on-mare maten a l

within SPA bas in . B as ed on these data we a g ree N\i t h

pre v i o us studies (4] that con c luded that th e an o rth ositi c
c rus t w a s re m oved from SPA bas in and th e re m ain mi2
n o n-mare material i s con s i stent \Ni th a d o min an t noritic

compos iti on .
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Figure I . Mapped mare basalt units ( ,w hite) and regions <_ 90km
fro m mare basalt units ( re d) _
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Figure 2 . I . P -G R S FeO abundance s in and a round SPA bas in .

The selected contour of SPA basin i s shown in w Iute .
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Figure 3 . Histograms of Fe0 abundances from the lo %%-
altitude . 0 .5°x(l .5° data .
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Fi g urc 3 . Histograms of Th abundances from the low-
altiwde . M,°x0 .5° data .

3000 - au sr~a .

p,

iaon

nno oo, 1-4 nnis ooa o i o 0 1 ;2 0 14
LJ' GK S MgO Iwl .`~ .i

F'igure 5 . Hi s t o gram s o f M g0 aUundances f ro m the high -
altitude . 150km x 1 5 0km data .




