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bright patars Fioor matara] (onit ply), yellow hright diffies matarial (it Gy,
wobsitn riggh % Fiun rmisterin] (It ), £ad difflwes mameis] (onit gy}, 3 gman
dhiffimn. materia] (onit ) deyueise am indicamd. Nosth ix towan] the. top of the
vaiinn BSHRCTILANND] {NASA Photnjoomal P1LANZIIS). (Sae covar, Scisnce,
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DESCRIFTION OF MAF UNITS

[Por lncations of'type sramples of map oo, wse ahls 1. Bor image of iype
exmmple of map onite, e fgem 2 NOTE: Notall datwil ic vixihls in te
printad map = e priné mopecala Flesos mibr o e slacimnic vemion of e
Jomap fhe fhll deil]

DIFFLISE DEFEITE

[Sea nilax map A shows ganlogic map e Lot of & fies. daporie]
| Yollow bright AMfees sedeelal Yl norich ooit tha t sppears to

manils onderlying matarnlx acoms mostly ax cironlar paiches
amuws] acive vanix orax iragnlar paiches sxtanding away fom
achive vanix or oiminral feieres. Clanen |1y dows dacraing
Clanarally, individm | daposiiz cover larger aral axtanis than
prohshly colorisnd by ) fie bemring parsiclae, with wiged ot
companent of 0 [ Lopes wnd nihere 2001) Cimnbr petches
it likaly coma fvn ombealla-liks plomar fom aokive
valcaws Lorg-em sccomonbiion of yallowe height & fea
dapaarite rmy et i Foemstion of vl Lowe beight plrine
mainriale Ot Py}

Whilis bright T iaw: madorial—White ovit that sppears tn mands

onilarying matarizle o owe mosiy = cirnlaror iragolae
patchee oo sciive vante or fowe or e irsgnlee pic b
i g on mondrine or in tee plyine. Cianes 1y dwees
darmaring opacity with incmaring dictancs fiom cantar of
dapnrit initrpratarion: Poygmants] volonic deporiie, pathape
ot weith Larga comnparant of" corda nead ) fe dioride g
Yolstilee nfwrad bocome en oeficisl depeeiis or -
s aprithe of 30 remobyilzad by neaby wolonic beat
muwna (il white o ks 3] e Prosmsiheos Eopdiva
Conter Plow feld: KiafTer sl adhers, 2000;, Bz mnd othere,
2001} or to come fmm condaeadion of §0; g fom variom
plomes sroptions or esapage fmm foc o (MoCanley and
oihare, 1970 Long-tarm acconmlasion of'white bright &ifiss
dapoaix noy ramli in fomation of white beight plrine maierial
(it D)

. 1 Rad Afis e msderfal Tark-md b rad-heoeen ot that mand e

mnalarying matariale o owe primanly = siber aymmairical
dapaaix on one wids of venix (Matik Paisa) orax largs cimnlar
ringx aroamnd vanix (Pals). Expoors s commonly sphamarnl
and garewally have decrescing opacity with inomaring diswca
T i vt Awtarpratarion: Foagmani| voloanic depaorie,
pahape dowt rich in mameabls, sho-chin mlfor polymaes (52,
9 Spancar wal odhews, SN0 2nd {or) ) e basring chloridas
(Bchiritt and Rl poes, 2003). The. o] i 2l lotmpes or
chloridar conld act 3¢ colrizing contsminande wiiin beight,
imanepewnd matarisl owch ae 20 { Cxielar sl ndhere 19907
S of'rad color tinght th ceme. fom primaey megmatic 83
or 1y gax fhom sctive vanie (McEwan and odwre, 1908
et 3l othewe, 20000, Schmit and Ridrignes, 2003).
Lineg-term aocomonhition of mad i fiws deposite may sl in
Firrnatinn of md-heneen plyine omiaria] (onit Br)

Dark dfisw maderfalTVrk- oo o hlsck ot that sppears o

mants mdarlying matarh e aooos prinmely ax aither acgm-
meirical deperiee o o wide of vt T Cinab Thaloe) or =
largs circobr ring amond vant (Babher s Camactli Pateras)
ani garewally b dacrosing opacity with incrosing disancs.
T vent Smarpratarion: Pymeletic deposite. Gch in mafic o
olimnm fic chicatae §pacirsl analyxic of all reolvahles derk
i deporite by the Chalilan 381 ndicates Mg rich silicates
(Cieinxler s odhers, 1999)

i Groan difiess sadnrial —Rars, sroegnlar, derk - green ot that

Paiars vont complax prosinm] b the md & fTiee masris] (o
¢r) b alon ax paiches on ihe foor of Tobil Paiers. The immgnlar
bawatariae sppaar o commspond with mderd ving dark flowe.
Srtrpradsiom Altarntion perdosed by intaes orion of md & e
1000)
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- Dk Sow saidealal —Smonih (hondde of matare 3t imags piesl

ecals) to rongh and plary (e of mases at image pival woila)
lnhain Flvwe, with largthe greatar than widite and low elaive
albwiln (hlack in colr images) Sharp cont e with ooraoedieg
termain Flowe commonly axtand towand md inn sppamnt
topagraphic ivwe (ax indicsnd by mapping of eoape). Yaristion
in slbwdo s cooeesoivieeg raletinne mead to deflee Jom) 2ga
relatione and, i mema ceAr, 0 EApa et omngar fom oldar
fiowe, whem durkast Aowe nfirad S 2o foongest
High-mmpersinee bt epuix om0y cooralate. with dedcant oees
ax nodad in Cialilan Nasr-Inframid Mappieg Spacimmasr

[ WIMS ) anl Phadopaniarimater- R adinmater (PPR) ohearvahione
(Lopess ] nthere, 2001 ;, Wilkame and odwre, 2002) [Pnie <20
m damater mapped with an aoerick fesrpratation: Tava
Fivwe from maflc o nlimmafe clicss sroptions (e MeE wan
and athers, 1998k Willisme and nitwire, 2000, Kaxathalvi and
oiheare, 2001} Rangs of mhtive albado in derk fows dos oo
varstion in lva compaition, costing of low oxfhces by

] fwrooe: pryon: e maseriale or condaneaing, or radistion
2linrmiion

Balght Sow madarial §month (handrads ofmaiees o image pizal

ecale) to rongh {isne of maters 2t inmgs pizel ecals) lohais
fiowe, with langthe prestar than widthe and high relatva slbado
{nrarege. to yallow bo while-gray in color mages) Sharp conicx
with sermumding tarmn. Plows aften axtand iovwand and ini
appamnt topageaphic lowe (ax indicetad by rmpping of s
Yaristion in albado md crom-ooiting macions mesd oo dafine
liwral 3ge oelainne and, in enms caese, b AR tA Fomngar
oldar fiowe, whars heighet Ao nfarmd frcee 2nd Fomg-
exi Rarely o N1ME bt epie corvelaie with beight fomes
(Willimme rel othenre, D004Y {hevite <20 k. dinmater mapped
wih = miwick iwsrpraaise [ ava Aows compoead of ml e
or el fiee Fich comnpaasrde (e Willisme sl oibeee 2000,
2002, 3] or, aliernetivaly, cold silicsts Aovee coveead by
thick mnéla of enlfiw-rich particlae. Rangs of miative albado in
bright Aovee doa to variation o lava comporition, costieg of
fiow ofaces by ol e pymclastic materh e or condsnester,
or cudisiion 3 karsion

[I Umiividad Sore sadarisl —Smonth (hondmde of maae = imags

albwio 3 mngs of colore. L charp contacis with oo
ineg terrwin than ohearead with hright or derk flow matariale
and i 1 i H ol i it comiet
inaivido] Aow modie and o ece Aows b ooercs veni(e) Tnds
<20 km dizmater mapped with = aserick Srarprsiation: Lava
flowe of indareminaie compaoriion ad (commonly ) earce am
muiy likaly fhom varion old ml o or olicss & fxive

Figwre 7, right A Calilo 990 inmga (0 m/pizal) chowing pat of the. oodiided moondsin maters e making
op (& Mone Poum ohearvation RARCOLCHS0] (NASA Photojoemal PIAGGT]11) Ses alen Tonls and
others (2001} 8, Qalilen 391 mosxic (30 m/pixel) showing the. linemiad and motilsd momisin mstaril
compiuring Tobil Mone (L Laft), the dark patars e massisle compoeing Radagae: Patars (canier), and
ot b gt ot Pl mstariale comparing Tobdl Paiars (oppareght] Jomgs prcassng by David Wiliame,
Ariznna Sista Teivarsity. Fmm ohearvation TIETOHIL 01 After Willisme ml oduere (20047

aoptione Rangs of mlative slbaedo dos o coaveg of fow
mfaces by pyrncletic materiale or condenestae wnd (o)
Himinn 3l :
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- Dark paders Sonr ssdesfal—Dark-goay to hiack onit with some

varmtion in monachromis 2lbedn color amd taoe. Dften
cormelzing with W IMS mw] PPR ot spoie 1Mt distinct fom
oxmumting ismrxin and iypically fund on Aowe of spporent
tnpographic depreosione that dafine. lonan painos (whem
mongnizahle) 1n eame oagione =t bigher reacnloion (30
mupizal), nmiarial appesre emood md deck Loy Litia el fr
dinrids pravent hamd on coreelatione oring NIMS dui (Lopes
mnal othwsre, D001 At bighast meaniosion, enhaoevie ooy ba
himiean ot whare darcast notaria] infleesd to b Fomsgast
TMndix <20 kv dizmaier mapped with an soerick  fwarprataion:
Silicnin 13 v poaxihly intarmni eail weith el fiwe, e vt
pymc hehic matarisle (a indicatad by brighter colore in color
inmge) or inderminglad with variome glice ad mml e Ao,
hlack erfacax ikaly warm, racani’y smplaced, cosleecsd
eilicais hva Aowe, coooed 1awa pole or 1xva 1akes {Taopes
oihere, 3001 ; Davies 3 ndbare, 20017, Radahangh and nibre,
2001, St}

- Brlgist paders Thor madarial—Fright-pinkich-white i md-omngs

e ]

ot in Codor imaga (whits to light gray in mono:hmme
inmgee) with eoenth oefhcs o b oo hondmde of mates
typically Fimd on fooee of appemnt topogeaphic de s one
that defires Joevian pteras (where racognizshle). Cialilan NIMS
daia indticate anhancsd o gnainras of el i dioxide in white in
pinkich- whie maeris] oo ervem] peiars Ao (Taopes d
oihers, M) Ai bighaot menketion, ey ooy be broken oo
whare brighiee matarial infarad i be yooogas Tindix <20 kbm
dizmater mapped with =n scarsk Svisrpraistion: Snlfe
bearing lava flowe, pondad Aowe, or v lakes that may or may
o Condnin ignifiont smonis of 905, Sorfces ooy 2lo fem
= coatings on cold wlicits lava o lex achive paiaras (A b Pekm
Patara) or 1z malting or ohlinming plyine mataris) ram b1 ad
by bt v iimtvrme e | pontaaras i the. Chac-Camarili Patarss
mgion, Kerstha i mnd odwre, 200}

LUmdividad padtars Soor satafal —Intarmadisie. gy i b oo

with enma varis fion i monocheomine 3badn, color s
texirws. e weith eorvonding tarexin e indistnct. it
o1y oo o i achacant b beight or Gl paters fooe
sy e and ix typically S on foore of spporant
topuepraplvic daprverione teet deflrs Jontn punme (wham
moigrivahia) Highan-reenlotion imsgas of matern] aocor on
Diwwr of Chase Paiers (Willizme wwl ahare, 2002) wwl chow
mirim of ralaivaly hright s derk famme, rmgnhre
hommocks and pix Thwvite <20 kbm damater mappad with =
miwek fmsrpraiatibe Coalaecsd 1w Aows, comted and
pannaind 1xva Ao, or lava 1akax of indabarnrne e © oo pacion
that may or mxy ot b coaed by ool e oot (a
indticaiad by hrighinr colom i color inmge) [Pnd cypically
oldar than bright or derk paters Aoor materi s mch ihat

THOLE 1INIT

- it dane wrssivrfall—Prariviva-raliaf adiflcae, cironlee to s [Hp-

cal in ple fwm, wih colors wd alkedo smilee oo beight phine
e 1 (IR Dy, Piped, tyRically fewe e of i nmagers in
dizmater {a largan londn teoloe, Innchee Tholme, ~152 x 178
ko in i, Schank and others, 2001 ). Tepically contwine one or
muwe cinler canivs] pie o o and contarof adificas mnd
mxy condwin irmgnlarradial gooves slong adge Ediflcs
wriax with ormondting termin. Eidificar mmatimes partialy
covamd by dark difTies matern] or fow ouieriale Baad on
chailow momramants oroaran ohearvations, calin”ic gann 1y
<1-Z km_ feterptaeioee Whicayics Ty darivad moontrine,
inalrtineg Jarge domax (1nschos Thidme Schenk and o,
2001}, ehisld wnlcasex (Tiox, Cosh Thalo e Willisme and
othew Y 2nd conee ( Wilisme and adhere 2008) com paoesd
of plicats or ml i material

FLAING IINITH

in cole imagar (bigh mlndve albado in moe: hrm s mages)
Panchronmitic 2Tl varistion concidaabla, bt gaee
Uhnit apypwesrs enonih and bright at glohal ecals, sppearing
incrmaringly hmmocky =t bighar reenlotion. Plyine nesr
wolowyic ¢antars mandlad by vaciome trpes of diffes. oot
il aften eoperporad by lrea flows (s dhowen on map) Plyiee
il (or) chanre ke fhainms in sma mgione At highar
i o {maders b bane i medne), plaine condrin Qe
varihls hwvmocks (kolmatee eoale momds]) with i1- dafread
bille ooy the miratigraphically lowest lagare b promissntty
definad bille on the ot graphically higha layam, which tad
o oo away S acive volcanic canda. T igh- menlniion
innge of plaing oear Chass Patara and 0 Mons ghow
individh] bright hemmocks or irmgnlar monnds in mairie of’
darker, emondher ooterial frarpradatin: H atarogas om
iz of wlicate s )i rich maessle o fem of v
covaring wils arme) that maka op kn'e oppar oot Lnit
poexchly fwibharmandad by mlfiesch (velow ) or 30-rich
(wohitn, hawad o NTMS menlie: Diostd s athews 20017
dhapunariie froum epene ific aoive vl { MeEwan and ibere
000k, Wilkizme mnd dwre, HN0EY it ooy eemlt fhom
long-tewrn arconnlatioe of gellow beght & s da i
Hypuitweaz reganting proc s dhai fem hommocky taxiors
inclnda (1] lxva Aowe, pyeocleic deporie, or both, withont
clenr margine or saere mgione, () 80 mhlimation, (3)
tachoevic modificetion of coote] noterisle, (4) gravitstone)
eiomprireg (Miwwe e oitwrs, 2001}, md (3) Gde] meeodcieg of
lowe-dansity, moconeodideed oorfcs matersle, orantstione of
o him miocks e concistant with coment tida) Fiaxing froas
(Bt anal b 000

E Whiis birlghs plafen sadselal—Srmooth eorfce at low meoktion

Figars 6. 4, Chlilao 991 moexic (12 m/pirs]) chowing the white beight phuine nouerial fonit Pyy), white
bright difftws deporite (ot iy, 30 dark Flow material (oot fyy) seocitsd with the Promathes: Eoptive
Contar fow fAald Imegs procarsieg by David Willisme, Arfons St Ueivareiy. 8, Calilao 951 imags (9
tione IZTHPROMTHO] (fa) mnd 1241PILL ANO] (Frama # c0520793000: 6h) Pmm NASA Photojoomal
PIAOZI0T. & Chlilan 391 imaga (52 mAsizel) showing demilad innimm of the whits plaine materialx in
Colohic Ragin Thix ix the highet ramintion imgs svar chivinad of ko kmage i an ohligos viaw, ted 722

than adiacant dark apme Wionth ix e sn] e opper cght Prom ohearvation IZTIS8AFPNG0L (NASA Photo-
jommal PIANZITE). Seaalen Tords s ot (2000).

in s levatinn

(haondimile of matary, hemmocky eocfcs. 2 bigh ceonltion
(maters b e of matars), wivits. to white- gray in color
Panchronmtic athado varistion concidaabls ( typically bas
gananlly niarmadiste batwesn dark and bright paies Peor
matrale Hommosky tecine and manding similbe o mit Gy

F

bl

s++mmmnnmnnnes Prowent (end of the Galilso Misxion)

tosmmmanmannas Yo (o ofithe Cialilen kion)

- Decade (Vayager Ayhyr)

- Tens of millanis

- Indtiwiien of wolcaniem on I

rich mamriale i fwn of Bva Ao borisd by poome L
depoite and frete fom condanead woloivc gaese, dom s
bry bigghy paparurtioey of cores- to interons dists- e red ) e
dinxide (S0} envwe and et (T oo 2o odbere. 2001, 2002

Mizwmrizl ooy 2 len el fom oeg-tem sccomobtion of wvite

b dHiPime demoi

Radl-terovm plaies sadarial— Snvwich oefice 3t lowe reonlesen
( howrdienide of mater);, ommoc ks oorfce s bigh meolotion
{medars b iane of mades), mad o cad-heosn in color Penchen-

matic albadn varistion concidambia (pically b o 2Tado

than yallow height plaine ooieda), moit Gy, bt gy
Hommaocky texinee and mantling cmilr o ot Py, Domi-
oanily locatiad in middls b bigh lafiondes (2307 bt alen

Mmmmtﬂl:h ermamnling eom s voloinic cantars in

sqputorial mgione (<130°) feerpraiarlon: Hleinmge reanm
pation of va fows horiad by pyoms letic daposie 2 fost
depaition, withant clear margine or eoerce mgione. Whas
Fiurwrad] iy evipremtowria | pmgrione: (=00, ot tenghd colored by
long-tarm accommlatione of rad dif s depociis, which bave 2

relativaly high pprtion of g chan mml i deporite (93, 5,
racryeiallizad fnm 2 g condanead foum plomeas (Spancar nd

oihare, 20} Wihars fooed 2 mgiona) deporits o mid- to
beigh-lnditrdes (>-307), Hhosea mstarss e tanght 60 et fiom
radiztion 3lnetion of oerfcisl el compresde {Tobeenn,
1007; Ceinxler and ndbere, 1990). Miay 2l menk fom loeg-

- Layorad pleiss masdorfal —Poctione of gallow, wehie, or md-baoes

eaparatad fnm Jowe-lyieg maters] by hondng coupe B oond-
ing scarpe may ba lohate, digitte, or lieor, with sloover or
with dehrix downiops (Minnm md othrs, 2001). Qaslly
Iachring the |irotinne and otanper elopes trpical of momndrin

mainrizle ool e marimem mhisff heead on shadow masom-

manis or samn ohearvations) of <6 k. Moot lrgamd
plaine conacis commonly gradetiong) fespeskeion: Hatam-
genanne orivioe of ciicats sl mlforrich matariale, typically

8 ups remnli fom origing] amplacament of larddides, tacionic

activity, noex movanend, 50 opping, and odwr poos s

H"ﬂ"""""ﬂ"""?_ hyarad phing may mnlt fom mas wakieg

of monndwing

MIMNTAIN UNITH

- Limsadsd sminin wadariad —Dark-yellow to grmsnish- oy to

yullowe -wlvite. pariti va-reliaf adificee (in colorimsgas) gt
hile height nlzine i hict : Eikifloes | %
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