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Compositional Mapping and Spectral Analysis of Sulpicius Gallus Dark
Mantling Deposits Using Lunar Orbital Data Sets Induding
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Abstract

Impact cratering and volkanism are fwo signifi@nt processes that shape the lomar soface Volcamism aovers 179 of ihe
lomar sorface and has heen confined to the near side. The regiomal dask mamding deposits (DM} are ancient fire foomains
related o wolcanic activity. These regiomal DMD magma soorce region 2= deeper than mare hasalt liva flows. The
Sulpidos Gallos deposits are one among these regional DMD. In this comtext, remote sansing hased lomar orbital dasta setx
were weed for compositionz] mapping, and Chandrayam-] hyperspectral dat Moon Mineralogy Mapper (M7 helped
nmravel the soface chemisiry and mineralogy of the mvestigative site. The Salpicos (Gallos deposis are rich in fermos ad
titanmom have been mcognized by compositonz] malysis of lonar orbitz] dat sess sach as Clementine UVV IS, Kzgoya
mulfhand imager, and kmar mommissance orhiter camera (LROC) wide angle camera (WAC). Forther, the Salpicins
Gallns deprsits are enriched in ilmenite comtent along with vokanic glsses and tharefore are poental sites for oxygen
exmaction and in-sitm resounce ofilization. High-resolntion Chandrayaan- | M i intensivay milized to mnoravel the sedy
region's composition and speciral malysis. The Saolpicins Gallos deposis M mosaic sohjected 0 mtensive hyperspectral
image reduction and processing techniques such = prindpal component analysis (PCAL The 2D Scagemlot was generated
between PCA-] and PCA-2 The demsity shiced scageqplt marphology was nilized o select and determine Salpicios
Gallos deposits endmembers spectra. Spectral hand parametens soch = band center and hand depth wem derived afier the
confimmm removal process. Volkanic glasses also exhibit absorption aroand 1000 and 2000 nm ke pyroxenes, bt
ahsorption peaks differ. Absorption positon peals of 1000 versas 2000 nm wes compared with synthetic pyroxene and
vaokanic glsses fmm Reflactance Experiment Laboraingy speciral library. This sindy indicates that the Solpicios Gallos
DMD are enriched in farons, doniom, ilmenite, and voloanic gleses. 3" hased refleconce spectra amalysis of Solpicios
Gallas deposits indictes abwompon arcsand 1000 and 2000 nm central peaks almast lie within the glass region and are
relevant’elaed o ormge and green gl=ms

Keywords Lonar dadk mantling deposits - Sulpicins Gallos deposits - Volcanic glsses - Timenite - Reflacdance specira

Introduction

Two significant processes shape the lmar sorfce: impac
cratering and volcanism Valkanism of the Moon is dharac
terized by 2 comparatvely dark albedo region than =
romnding highlands. Volanism covers 17% of the lonar
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surface (Head, | 9746; Spudis, 1'999; Hiesinger & Head , 2006;
Spodis, 2015). In contmst i dark volcanic activity, the s
romnding high alheds highbnds are composed of
anartositeflagpiodase. Lonar Magma Ocen (LMO) has
ocanned in the Earth's Moon soon after its formation fmoma
Giantimpad. The glohal differentizion process has pro-
duced anaccumalagon of 1ow-density plagi oclase-rich crost
a5 the topmest hyer and smlbng demser materials helow
(Warren, |98 5 Elkins-Tamnmet 2l 201 1) The mamleisthe
somrce region forthe mare hasahs and DM D (Wamen, | 985;
Hend & Wilson, 2017} Sa, sedying and amalyring the
compasiton of volanic bodforms will give great demil

lﬂ Spnngﬂ




Fomatey md 5 pece Soamee L2 (000 ) 1048 1Y

Coaneat Bt aadkibe @ 5o [has
| Planetary and Space Science

o al Py weaed o b onmlomielm s

Lithological mapping of Eratosthenes crater region using Moon Minermalogy [ % |
Mapper of Chandrayaan-1 =

PR Kumamesan |, J. Saravasavel, K. Palanivel
ZaporTowEot A aom Janahy Shoraeasn sy -Khimis’ G, Tha Aropal ] 630 02, Tard Ay, indi

ARTICLE INFO ARBSTRACT

Barords £ omor } tree oy ol el of cherenit mack fype and mEmly
Bem eelrerd ooy rrangeT pomery i the Moo Vamaus bnar mramons wesh mub-apeeesl smmo poey o ad padeoemery snfermoeen slue
Coarans [ chwsiy b bhciogral s reneslo ol coornmon: on ghe Moon.. Tha Cendrayson -1 Moon Mensssbogy Mpper (ML
Erasvashured crarar

prvvcd byperopec ol dets b vy g h pasal recison of 140 m ad 35 con S speces | band s of Eace
Magnam: Specsrum Som 4330 e X0 nm. Thes does nelixed for - of o ol 3 e
1004, 12550, 240 amd Z00 nm repoe. Thes sharpeon St s m papny vl mls 0 moppoy of wom
mimely mud mdk fype on the bnae oxise wéh byhs peozon. The poomt stady smed & map e
comprmeom ]l drasty noswd soond Sw Emereteme oo mpon of e b e mny M cew of
Chandoryman-L. Tha mesl ssxde carmed o woeny Cememem uissreo s snd wasbis (UVVE) woarmsd. color-
oo nemeral moap and MY dats bassd band siepe, bad depth el bad raso sgoeshoe b bed o ander-
amd s Leshn logresl d vy of dhe sl y s, Thaoe prclmemery mucey revesled st Eoworchem o oo
ropon conEen s basls, snorshonse, Ryhland ol prrooes, Oivene, sie. A8 Sie nex soee, Sha dit aded
compraom v asslaliy of the sudy s wen nalyed oy Specisl b e i )
uznyvasoss oo i Frslly, Th S0 sy sho ved s ch LR folwne, g
and norse pooen wit n tha seudy sopon. The prsem s s dy Serther reveslad that tha 530 could ba on efecerm
d sfecton ool e £ len s daeefoeon fml

Bireraine o i i ovi e

0. Niwbrindl o sl Efeslogical comgendlionad JSverdly of lomas sorfay bavwe beem

Rradl o] iy e o sabarp sl blioos bises by bazper (%)

Hymapadal raels sy ladoejes bive bl poesitil b
derdee el e lrsaies dbon B Eiokegea] asd stsenlegeal
e of B oush el Pl ary darker e by alirisy e anbide
gl B oaadal cote aal B oaleedsles filoren The ssseml
componiies, ol arutee, EEs v apan wollesing, regalith
oy, o combrok B alare resgth el abeessbos omores of e
st (ot asd B, |99E). The i, dlsyuhbosy ool delis -
e o 1k coemondtos of himy sfsemlk mdsy bpesoaaral dan ka
el syt T s a Bt o b ot | OO0, 125500 sl 00N
i i Wbl sl bl fn e d aped Sl s GS dEsBfy e hes
maem b Ol paas-| b b sy b e gy
St e o B | pronile Jute s BB I ! s senit ]
o o i e 430 el 30000 S il L0 s sepat ald sicdutios, T
sgecival regios b very mocl mofol b bl catos of varios e
s Ak aal Bk bl win sed o olivie, praee ey plegdie,
il iesdiindle, Soaile, ol A Do of Sl i o e Sttt bl

* Cormopondnyg sshor

& addrerer v emao sy i scis (L Ko | e sy oy =4

b /el gy B UV e XYL 0L 7
By md 2 gt 201 8 Roceved tn areand form 3 S T% Accepied 2 Movemier 3119
A msa on e 2 [ecemisr 3119

OFR-EIAAD 019 Evervar Lod. A1 o novervd .

s by el meeenciers Fod omsmde, Moiterd o al G200 1) ol
ool Do il il ol e Pt vt o e i vt o g i el
e v port of the oy osebebed by Oivise Bese of al (2001}
il (ke Buarie B wol e fopios asl dhEspeniball 1 olivie
el promaese feb bl ik i e dasun re@on Khsw er oal
(A0 L) el Nadl prossises] dol Shaties of kvw-Ca s se B Sl
Pede-Aities Rads (TPAL St el path of Mas P goat @ o Blaai
o al (3004 burwe il ol e £ 1 e e o o el
Baranle sdilhns foe of 1he ot seface Vs Buarages o al (2004]
sl B wowod] el ipalid bl segesly of blare bl o
il ol e and Oriestale bunds

P e i1 i o o il bl s vy 15, D00y Dess
ex ey B U700 N-LEDY Me D300 WoL LT E, R e s ke el B0
e et o g ol e sl o e Mol (Fir - L) Thioe [P ool oo
it 1 sl B0 e e o it shaliter o b e e g b i o e Wl
. Thes B oo dedp Egad e Saseal dfle e asches] Qe

men i Serwveseel], de gyt o oo o K Palemvel




Joiamail of Tk lndian Secieny of REmdal SEing
B i il iy U OO 5 1252 40 19000

RESEARCH ARTHLE ‘..:

Morphological and Chronological Mapping of Manilius Crater Region
Using Chandrayaan-1 Data Sets

P. K. Kumaresan® (5 - L Saravanave

Rangiard 19 Febasary 20037 Bccepoadt & March 2019
& e Socdey of Reranae SEding M09

Abstract

Fine-msalition marphological mapping aided by orfo-dimages and digitl elevation made] from Chandrayaan-1 Temain
Mapping Camera and 3D GE vimalirason has mvenled scientifically diverse dharacteristics of hmar sorface feptores, doe
to migoe iopographical significance of marphokogical festures, ie., highlands, baxafic plams and craters, which ane very
well manifesied m 30 GIS environment. The dissibotion of vanooss morphological feetores provides insights mio the
sequentizl evalofion and sorfce pmaess of the stody anea. The highland region mpresenied by the Fra Maom formation in
the sindy ama exhibits high alhedo with distinct sopography. The norghem part of the stody anen falls in the southemn part of
major hasin Serenitats, and exhibits the dark manding matesial with low alhedn. The momphologi;l festores, ie., wrinkle
ridges and rilles, indicate wolcanic flow events comequence 0 the bading of hasaddc maerial in the medor of the
Serenitatic and Imbrom Basins and related extensional fale. The Manilms crater, which accopies the cemtm] part of the
stndy area, is 2 complex crader with a cemtral peek and asymmetric gecta deposit The ages of the myjor sorficial fatuores
were defesmined hased on sire, freqoency and distnbation pasiemn of craters nsing crater sive-frequency distribo tion mode.
Age of e Fra Maoro highland, Manilies coier, Mare Sarenitatis and Mare Vaporam is, respectively, 39, 35, 28 and
1.7 Ga years, indi;ting that the lonar sorface of this region evolved in Imbrian o Eratos thenian ape of kmar sslenal ogical
timescale.

Keywaords Chandrayzan-1 - 3D GIS vismalration

surfae

Lamar sorface mogphalogy - Mamibos crater - Chonology of lonar

Introduction

The Moon is the nearesi celestial body and clessly
oheerved object in the might sky with mked eye fom the
Earth The invention of the tdescope by Lippearshey in
1609 has givem the fime demiled look of the Moon and
grently mcreased homan cariosity. The Moan is 2 prohable
hase stafion for space programs in the near fotore (Fn et a.
2013) and sciendfically very significant for ondersanding
and explaring oo solar system (Hiesinger and Janmann
2014} The near side of ghe Moon is only visihle from the
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Easth heranse of the synchronons rotafion. The near side of
the Moo is chaacterized by dark-colored lbrge haims,
generally called as Mbaria, and terrae of lighter-ioned
regions are ammanly refamed as highlands (Hérz e o,
1991}

The varions Moon missions smch as Apolln, Loma,
Clamemtine, Lunzr Prospector, Lomar Reonmmaissance
Oshiter, Kaguya and other missions have explomd the
Moon's soface and bronght om lot of information. Dam
recetved from the ahove varioms mismions have heen
exiensively med o map md amlyze the Moon sarbce
marphologie] and composiiona]l smdies (Gold 1962
Shoemaker 194, Heather and Dk 2000 Lawrence
a al 200 Mimofanoy et al 2010 Robinson et 2l 2010
Mazasico & al. 2012 Om fhis accasion, India's national
space agency., Indian Space Research Oganiraton (IRRO)
has lamnched Chandrayaan-1, an onmammed kmar arhiter,
mn October 22, 2008 The Chandrayaen-] spacecraft
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An Investigation on the Morphological and Mineralogical
Characteristics of Posidonius Floor Fractured Lunar Impact
Crater Using Lunar Remote Sensing Data
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L Introduction

The impact cratering, proe ss and volcanism am two major geological prooesses of the
Mean ghat shape its surface morphological features. & oater & a droular depression formed
due to the hypervelocity mmpact of a smaller . Le., meteoroids [1.2]. Impact cratering
[processes am not ondy restricked to the Moon but are alen found on the surfaces of other
Planetary badies of the selar sysiem [2]. In contrast to bmpact craters, volcanic proesmes
alsa kead to circular depmessions, but their formation is mlated to explosions or inkemal
collapse. The Mopan is vesied with enormos imipact craters on the surface ranging from
small-swred simple craters to large complies craters) multi-ringed basins. The sire of crakrs
range from microme iers to more than 2800 km [4] The marphology of an impact crater
depends upon several factors, sudh as the sioe of the specific aater, theological properties,
and the erasianal and degradational promesses of the planetary surface [25]

The nearearth objects (NED) n:lme]_g,' asteroids and comets, present n the main
asteroid belt (betwarn Mars and Jupiter), bombard the Moon and ogher terrestrial bodies of
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Identification of flow markers in tectonic geomorphic landforms
of the Deccan Volcanic Provinces using GIS at part of southern
Maharashtra, India
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Albrstract

Thee mcther Eanth has given a ot of vistes in a vanety of foomes, bothon the sorfice and sotwmface. Fadh and every continant has
obtained differant ratoral rescoross . Imdia s varied potential esomees. Dioe to the mol tfceted momphological and seanmic
chmaers have prodoced a vanety of landiomes doe o easth sysiem poccesses and asrved ont by the difesent geomonphokogioal
ard enviramenial pammetars. Ome soch vast resource is ccaied in ghe Middle Wesien panto findia, well ncemas the Deccan
Tmps. These tmps o high potertial fora variay of natom | rescmces sodh a5 sscondary mineral depeeits, bl ding siones, and
ewergreen deree fomsts. However, the sdy region shoas d ifferent tectoni c-activated genma phalogical flow markes as indi-
canon of dif et patemsof Lndfomes. Noeadavs, gecepatial edhmology wil lsrengtent be stody of geomonpbic flow markers
mapping with the belp of different parameders. Topogmphic elevation-hased geomompbic feates exhibit neament dan sity
maxima raees wiich Bl londer <460 m and 560 0G0 m prone io fedconic geomaplic landfiomms thattends io fom mdiseaed

platan These msobs will ohtain the oo maskrers fringss in the siody mgion.

Keywords LIS 1T - Landss TM - Lineamenis - Tediomic geomonphic |andionmes - Topogmphy

Introduction

(ranilogical dynamic processss hronght oot diffesst Fash's
lancitrmes with sorficial expressions doe io weutenng, ex-
miom, plate teciomios, and combined prooess that peoducoed de-
stroctive and comsmoative: g aomorpiol og c ] hndems. The
tediomic peomorphalogy is the principal tool to identfy aotive
teaiomic landirmes (0o 1994 Kellar and Pirder S00E Capooio
ard Pavhides 3008; Ramasanmy D009). The taciomic process
prodoced diftesmnt pao mcaphic Lo soc has e scspm ant,
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dizsacted and ondiseated plaan, ard flow plain. n additon,
doinage and linement poccoc e dostic danges in e lnd-
fors with diferent wopogmph vand sorficial expresion. The
promorphologicn] mesaxh of the Decan angss fom a re-
mional landk aape sorvey of snahviical sindies of tediomic and
Aunvial lamcformres (Wesonat 3019, The Easth's contimernial
lmncdscapes dramage paterms of the spatal smnpements of
dhanmels I e landscape can be determned by the shope
and stroctare formed with differemt comtour elevation
{Tavidale 3004}, Thos, the analysis of the drainage pattem is
an impornant tool in the siwdy of active fault sysiems
Amdamard 1999; Kellr and Pinter 200Z). The tectomic poo-
cess tends io boild sopogmphy vanation and sorface eqpres-
Fiofs with vanom geomombie lndfomms and floe markars
partialady in the ondissecied mgion. The topographic offeet
brings oot local gradient changes doe io river redond ey
{Bmtank and Ardeman H009). The gaomorphalogioal ortec.
torvic factos on dramage sysens and landscape development
form as an indegmied necdeciomics, an essantia] in the fad of
lancfomm evolstion and teciomi call y active regions. The stroc-
toral and lithalogical varations have infloenced tectomic
movement which is either slow or long emn geological

E SpTingar




