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CORRELATION OF MAP UNITS

VERMICULAR RIDGED MOUNTAIN MATERIAL—Light grayish vellow green to

and violet-filter images give approximate relative colors, which are divided into six broad

vermicular ridged mountain material in the southwestern part of the map area, but their limited areal

360° 336° moderate grayish orange; forms two facies. First facies makes up that part of categories: orange, orange brown, grayish orange, grayish yellow green, grayish green, and gray extent would require a very localized heat source and the outliers imply erosion of material. An
_35° r85° NG LANE LOWLAND | MAASAW | EUBOEA AGNI MOUNTAIN o OLDER Euboea Montes near southeast corner of map area that is smooth, planar, and (includes white and black). Two frames that cover the entire map area at resolutions near 1.0and 1.6 alternative hypothesis for the origin of the vermicular ridged mountain unit is that it is volcanic material
MEIERLAES MATERIAL M:?EEIR/G_S MFA#JI;:!;LAES ﬂﬁﬁﬁﬂs Aﬂiféﬁ@” MATERIALS M;l}pgs& about 3 to 4 km higher than surrounding area (Schaber, 1980); this surface slopes km/pixel were the primary source of morphologic information. They were supplemented by three extruded onto plateau materials from local fractures, Creidne, or some other structure.
northwestward. Second facies is northwest of first and in smaller patches near frames, with resolutions better than 0.7 km/pixel, that cover parts of the map area; the morphologic Significant erosion appears to be required to account for the relief and morphology of irregular
southwest corner of map area; forms sinuous vermicular ridges and lobes 3 to 20 details of a given unit portrayed on these high-resolution frames are inferred to be present on the same ridged mountain material. In contrast to the relatively smooth appearance of the Agni Patera flank
: ( km across and an estimated 1 to 3 km high that trend northwest to west. Unit map unit elsewhere. material, which is taken to represent a youthful patera, one degraded oval patera in the irregular
E . E overlies t(;,ontac'r l}etweeg li?eated ar:;:l ridgec}l1 pllat.eau matgrii?xls Iartld, potsstibly, STRATIGRAPHY n?ountain material of lIopolis P}anum (fig. 1B) and its radial ridges stand out in pqsitive relief; two
| | EJor;itf?CEl S Ittw Zen nltr:l’leggfaorrI:l;‘(t'lez:;llosli1 ofs m;;ct):;a N al{;§nr:a;ir(;a s ;u:taelrﬁ: :tgri':lr;: In the absence of impact craters, the sole sources of stratigraphic information in the map area are circular Sa}[t:rae ne:lrby (a_}ﬁnd ]ustt eESt offnl'nap l;'orlc)l;ar) T .alsc‘)(;ieg(,iradzdi Roundjd :dges ar}:d valleslzj
I ) e R ks Ele w0, a superposition and intersection relations and degree of degradation. Geographic separation of some SUIFSMuIS TheSe PaiClac. BIe CAnl Eage ol ;OpOis iU IS LCReE ancigiases. gentst BEcou
I ! smooth facies is tilted surface of block; ridged facies formed of lower, hotter 2 e : ; oy . . erode the surfaces at higher elevations and deposit the materials at lower elevations include gases as
P ¥ ; : . units precludes determination of their relative ages by superposition and intersection. As a result, ; ki ; :
v materials that flowed plastically. South of map area, higher, smooth-facies ; - i ; well as dust and debris entrained in rapidly moving gases of plumes from vents (Johnson and others,
. iateale Lt e e R G el S T some estimates are based on relative degradation and are less certain. 1979) A ; e e f el ot utbs e ¢
Voniie B - i isI: ’d fr:m fissurye,s Croidie Prlein. ot oitior soyurce Unit A major unconformity separates the mountain, ridged plateau, younger plains, patera, lowland, g f) : saptpl.ng prl.oce_zs l? 13}/0 Yjs venk;nsi - gng lssureil i ;[OCSU lur K()iXI tﬁ ga519r709m
i } Zg oy dowfs 'licatesue e e e and Euboea Fluctus units from the older smooth plains and lineated plateau materials. Smooth plains :quntﬁrs o atmmgt;qul stltl o fosl ecéobu iy fave causet erohs10.n(. . ﬁ]u ey and Oth ers,l i 9)'
{ ! : dmpdosle 4 T o lorn et o cnoth 'l : pmp?esreials material (unit ps) is inferred to overlie unconformably the lineated plateau material (unit pl) because i Tﬁr TR eslp e ermf i d'i’ e 1rlgénfa gr;;e osriv e e essa{l (; er’ ; .)i
Unconfopmity ; el e A e : fissures, faults, and grabens in the lineated plateau material are truncated at the contact of the two SEag geongic VIS e el o caUITes I Dl glic Dlge - e opaline St
| v p RIDGED PLATEAU MATERIAL—Light grayish yellow green to light greenish gray; : e : | o G h b Bl appears to consist of flows that moved and ponded in broad, shallow channels and depressions. All of
! e ; f ; 3 : units. Unconformable superposition of ridged plateau material (unit pr) on the smooth plains and X - A y . ;
‘ - surface is level and appears smooth at moderate resolution; high-resolution pic- linoatodilan e i th d Rt etk ot i fo 2) wh -deed the Euboea Fluctus materials can be attributed to flows, in part ponded, and to ejecta (all with admixed
] . s tures show closely spaced, northeast-trending ridges 1 to 2 km across. Unit is Ll bl L s s e e e condensates). Likewise, Agni and its deposits can be attributed to volcanic processes. Ridged plateau
(pr | ""‘Y lr’; alio 0940 0l ’k : e 4 T8 st el t LT plateau material overlaps the contact between lineated plateau and smooth plains materials. Within roral : babl l’ S q Th P h i s o P e : 1 g dp -
T k’«:‘\, X P t (3[ d 1k thlc : r{: fe des s .;nres "11 fisae ; ptabe?u e l'erla;[ g the map area, the ridged plateau unit is separated from the lineated plateau unit by a scarp, and some ;na erl;a st'are ;r(z g VStava OVZIS' i i nolg7 ;r&p;ms madegaj a{j " elr9p8r§ ed as plume deposits
5 = : canjon jusi oSEe sobL AL Dounaary, UNIE gueliaps eoiioRk DR R THeals subtle ridges of the lineated plateau material seem to disappear beneath the scarp, also indicating that rom Pautiwa Patera (Strom and o 1% FOACEWEN QRGO CIDION, )- ;
W conformit Unconformity plateau and smooth plains materials. Interpretation: Lava flows from Creidne ) ; 3 : : Maasaw Patera, the central feature in the area, deserves more detailed comment. Its dark, raised
v Pat ; 40 Sicat ilicate-sulf S S L the ridged plateau material overlies the lineated plateau material. : 1db et e e e i ko 10800 Tauahl
Unconformity Unconformity i aeeia darleat, cor:r?(;)ze OthSI llcjdn:smcz;i i;z;lsa SR mledieh sl Vermicular ridged mountain material (unit vr), which makes up part of the Euboea Montes, rlrtn COl; H epyrfol::hastlc .et];]OSle ei;a i dﬁm etca fe;a(k eynto 'slatr;] f T;SE - ), i;[,a SO
e gt Do L vy : : . unconformably overlies the plateau units. This material has two facies. The first, near the southeast Miotda B L T R Dand s aE el St D e T i e e
. | IRREGULAR RIDGED MOUNTAIN MATERIAL—Light grayish yellow green; contains 3 probably lava flows, but pyroclastic rocks may also be present (Reynolds and others, 1980; Strom and
x ] i ol ol ibacs. Rilif ahons Sinenilh plaths corner of the map area, has an elevated, planar, relatively smooth surface that slopes toward the Schneider, 1982), Ejecti oy o e e e W e
g ricge e it v i e . northwest. The second facies forms a ridged surface whose edges are lobate; this facies borders the R g s b et i et i s it s g ol il
. unit is estimated at 1 km; margins irregular to arcuate. Forms rugged part of lopolis ; ) caldera. Subsequent magma withdrawal produced additional subsidence of the floors and local
e Bl urtiandipbeinstol | b contackbetuigan linsated plates (Bard shonth smooth facies on the northwest and is also present near the southwest corner of the map area. The | S ils Bulfursichinatorial . A e A i Th
¢ ; app i P p iy % lobate edges of this mountain unit overlap contacts between ridged and lineated plateau materials B L o s L e Tl B vl s, T
Unconformity Uncontormiity plains materials. Contains remnants of three paterae: patera within map area is d bl " : ; relief from the rim to the lower floor of Maasaw suggests materials of considerable strength (Clow and
. . R and, possibly, the contact between lineated plateau and smooth plains materials. Near the northeast : :
circular (9 km across); those outside map area are elliptical (7 by 12 km) and ; ; - : A Carr, 1980) and does not support a postulated near-surface ocean of sulfur overlain by an upper crust,
; 3 X corner of the map area, irregular ridged mountain material (unit ir) overlaps the contact between the : - : s e ; :
circular (8 km across). Interpretation: Degraded and eroded remnants of volcanic : : . : ; : ; possibly kilometers thick, of porous sulfur and liquid sulfur dioxide (Smith and others, 1979a). If this
rocks; composed of silicates or silicate-sulfur mixtures. Superposed on lineated bl e e s i e ek e el s L Ifi had existed, the whole pat Id h 1l d b f the high t t
latea’u (? gnd smooth plains materials. Eroded and se aI():le(f appearance sug- is thus younger than these plains and plateau units, Crater floor (unit cf) and tim (imit ¢r) materials are Sudur Oi;?a(;l ?f exils elc,l b i etp ‘ etl:‘ “fllou Ra‘tlﬁ Cotﬁpslf' h ecl?u;sefo e'l lgdf s urets ,
p 5 i i ; s PP = e younger than the smooth plains material that they intersect, but older than the northern plains (unit n) ke DR AR e e ek - el s e
gests unit older than ridged plateau and vermicular ridged mountain materials . T ; that a hot silicate lithosphere, as postulated by McEwen and Soderblom (1983), is at or near the
LINEATED PLATEAU MATERIAL—Light grayish yellow green to light greenish aray; and lowland plams tnith st falsthal parth cover thiew. L e
vl urfice trar ool nume?ousg li:eatigns high-resoluti% - gictures sghoz; Materials of Agni Patera, Euboea Fluctus, Maasaw Patera, and the lowland plains are not in SHHlEcs emos Does LLe Lonthdiv di S
sevbetlesuirr S e ans:i Hae o il ae narr’owg e 46 arcrzlate ey contact with one another, and thus their mutual superposition cannot be determined. Lowland plains
Hohe, Mo o ; : - ; S material and at least the basal unit of each of the other material groups appear to be superposed on
DESCRIPTION OF MAP UNITS Contact with smooth plains unit mostly marked by scarps. Unit forms plateaus : 5  th : el REFERENCES CITED
: : A o e hically higher than smooth plains unit and lower than ridged plateau smooth plains matetial; all of these units appear undegraded. : ;
w WHITE MATERIAL—Very light gray; surfaces appear smooth with no intrinsic reh‘ef. tOptOQfall?. 1ca ythegste o rgb ERe s ood S integrmeI:iiate " Superposition of Agni Patera flank material (unit ak) on the smooth plains unit cannot be Carr, M.H., Masursky, Harold, Strom, R.G., and Terrile, R.J., 1979, Volcanic features of [o: Nature,
Found in southwestern part of map area as four patches between smooth plains rtrl1a . l;; % rnlmap rea, p ; th olai ol i demonstrated, but their contact is overlain by bands of Agni Patera dark material (unit ad) just east of v. 280, no. 5725, p. 729-733. o
and lineated plateau units. Contacts approximately located. Interpretation: E €Vatf110n etwee}rll lrrliiu ar }inountaltn a.nl ‘smoo p e:;nsfm? el:(la s.In .el.rprte a l[?n the map area (fig. 1B), indicating that the dark material is younger than both. Clow, G.D., and Carr, M.H., 1980, Stability of sulfur slope§ onlo: Icarus, v. 44, no. 2, p. 268-279.
Condensates from fissures; composed of sulfur dioxide with some ‘sulfur. 2 OWSUOr ot fer i ];Sp erel maberla s; C;)hmxio.se o tsn 1}:&13 es or silicate-sulfur Raised rims along the sides of Euboea Fluctus are inferred to be present from brightness patterns. Goddard, E.N., Trask, P.D., De ford, RK., Rove, O.N,, Singewald, J.T., Jr., and Ovefbeck, RM,
Supgrposed on smooth plains unit; color suggests materials are young and largely CRATIE;“I\L/I&’T‘-ER?XEE ormably overlain by smooth plains materia Theisitored finss aiid fhe ks aio composed of Eiboes Flietus raraiimaturial {grit simb whichis 1948, Rgck-colo_r et Wa§h1ngton, D.C:, National Research Council, 8 p. (republished by the
= unmixed g : : ; ; g genetically related to the adjacent Euboea Fluctus dark material (unit ed); because the dark material Ggologlcal Society of America, 1951; reprinted 1963, ?970)~ :
| NORTHERN PLAINS MATERIAL—Moderate grayish yellow green; smooth with no Rim material—Light grayish yellpw green to light greenish gray; surface appears can be seen to overlie the smooth plains unit, the margin material is inferred to overlie it also. The dark Gradie, Jonathan, and Veverka, Joseph, 1984, Photometric properties of powdered sulfur: Icarus, v.
; intrinsic relief. Found in northwestern part of map area and forms circular deposit smooth; forms elevated, partial crater rim about 50 km in diameter. Contacts material also overlies the contact between the margin material and the smooth plains unit, and thus is 58, no. 2, p. 227-245. _ :
around Pautiwa Patera to north. Contacts gradational. Interpretation: Veneer approx1m§t_ely locatef:l'. Interpretatlgn: Probably nm of degradgd patera; com- younger than the margin material as well. Outliers of dark material appear to be ponded in local Jo}?nso.n, T..V., Cook,A.F.,II,Sagan,Carl, and Soderblom, L.A., 1979, Volcanic resurfacing rates and
deposited from plume gases of Pautiwa; composed of sulfur and silicate dust mixed posed of §111catgs or 51hc.ate-sulfur mixtures. Qverhes STTIOOth plains unit depressions on the smooth plains unit. The Euboea Fluctus central material (unit ec) is contained implications for v.olatlles on [o: Nature, v. 280, no. 5725, p- 746-750.
with sulfur dioxide; fresh appearance and distribution around Pautiwa suggest that Floor material—Light grayish VGHOW green to light greenish gray; surface -appears within the depression formed by the margin material and lineated plateau material and must be McCauley, J.F., Smith, B.A., and Soderblom, L.A., 1979, Erosional scarps on lo: Nature, v. 280, no.
unit is very young. Superposed on crater rim, smooth plains, and Maasaw hummocky. Partly enclosed by rim material; embayed by lowland material. Con- younger than both. 5725, p.. 736-738.
peripheral materials : tacts appém;lr‘.rll.ately loca_'tlgd. I“telrfpf etation: Probably floor of degraded patera.\; Maasaw Patera appears to be encircled by a narrow raised rim of relatively high local relief. (The McEwen, A.S., and Soderblom, L.A.,1983, Two classes of volcanic plumes onlo: Icarus, v. 55, no. 2,
LOWLAND PLAINS MATERIAL—Moderate grayish orange; forms smooth, level SMOS%T{pgi;IIc\)I SSI Iljlz:ﬁi Cérl Xll.catijsﬁt ur ml‘X‘[}:lresl.ISUperposetd 011? ShTOOth p.lall'lns i rim is brighter on the upsun side than on the downsun side.) The rim material (unit mr) appears to p. 191-217. :
surfaces at apparently low elevations. Interpretation: Volcanic flows in broad, reiL Bloginn JETOW green. 1o, Sl greeniah, gtaly overlie and truncate subtle radial streaks of Maasaw dark material (unit md). This dark material is Moore, H.J., Arthur, D.W.G., and Sch_aber, G.G., 1978, Yield strength§ of flows on the Earth, Moon,
shallow channels and lavas ponded in depressions; may be composed chiefly of appears smooth at moderate resolution, but local high-resolution coverage sug- nearly continuous near the rim, but at greater distances it forms bands radial to the patera and and Mars: Lunar and Planetary Science Conference, 9th, Proceedings, Houston, Texas, v. 3, p.
sulfur. Superposed on crater floor and smooth plains materials and on northwest gests that it may be, amoser ofirregular, shallow Yalleys and lighter colorgd, subtle appears to occupy shallow valleys in the subjacent Maasaw peripheral material (unit mp) and smooth 335.1‘3378- _ ; ;
~ end of fault separating smooth plains and lineated plateau units. Younger than plateaus of low relief. Unit found at lower elevations than plateau materials from plains material. The dark material also overlaps contacts between these two units and is thus younger Morabito, L.A., Synnott, S. P., Kupferman,P.N., and Collins, S.A., 1979, Discovery of currently active
lineated plateau material but relations with other units uncertain which it 1s locally separated by scarps. In western part of map area, outliers than both. The distribution of the Maasaw peripheral unit around the patera indicates that it is extraterrestrial volcanism: Science, v. 204, no. 439, p. 972. -
MAASAW PATERA MATERIALS surrounded by lowland material. pontacts with irregular ridged mountain mater'lal genetically related to other Maasaw units, and thus it also is inferred to be younger than smooth plains Ness, N -F-? A§una, M-.H-, Lepp1pg, R.P.,Burlaga, LF,, thannon, KW, apd Neubauer, F.M., 1979,
Floor material—Moderate orange; surfaces appear smooth and level. Floor of and ea}st edge of lowla_nd material accurately loca.ted; elsewhere, contacts _WIth material. The youngest Maasaw units are wall material (unit mw) and floor material (unit mf). Magnetic field studies at Jupiter by Voyager 1: Preliminary results: Science, v. 204, no. 439, p.
subsidiary depression in northeastern part of patera lower and orange hue more overlying units approximately lo§§ted. Interg::etatzon: Lava flows or other.lltho- For lack of other evidence, the dark materials of Maasaw and Agni Paterae and Euboea Fluctus 982-987. : L R :
vivid than floor of enclosing patera; floors separated by steep scarp 500 m high. sphere mater}als; composed of sﬂx;ates or silicate-sulfur mixtures. Underlies all are tentatively correlated in age because of their similar dark-orange-brown color. Peale, S.J., Cassen, P.M., and Reynolds, R.T., 1979, Melting of Io by tidal dissipation: Science, v. 203,
Interpretation: Lavas and pyroclastic rocks within caldera overlying subsided wall units except lineated plateau material Northern plains material overlaps the crater rim, smooth_plains, and Maasaw peripheral no. 4383, p. 893.—894. : . ; :
and rim materials. Rocks at surface may be chiefly sulfur, probably underlain by materials; its lack of degradation and symmetrical distribution around Pautiwa Patera (north of map Pearl, J .C., and Smtor}, W.M, 1'982,_H0t spots on Io, in Morrison, David, ed., The satellites of
silicates or silicate-sulfur mixtures; produced during late stages of caldera ; border, fig. 1B) suggest that it is a very young plume deposit. The brightness of white material (unit w) Jupiter: Tucson, Arizona, University of Arizona Press, p. 724-755. : '
LTnd A s ARG SRR BT . R SR R S D R B G CONTACT'—Do'tted wh.ere. (e e o sbRiontE e Fonaied cxeepi suggests that it has not been degraded and mixed by subsequent events and is also very young. Reynolds, R.T., Peale, S.J., and Cassen, P.M., 1980, lo: Energy constraints and plume volcanism:
Wall material—Moderate orange; hummocky. Unit forms steep walls of patera and noted in unit descriptions STRUCTURE Icarus, v. 44, no. 2, p. 234-239.
hummocks in caldera at base of walls; intersects rim material. Interpretation: Material 2.. SCARP. INTERPRETED AS FAULT—D . : Sagan, Carl, 1979, Sulphur flows on lo: Nature, v. 280, no. 5725, p. 750-753.
’ o : —Dotted where c led,; d wh ba- : ; ; : : ) ’ : : ) : :
exposed in caldera walls mixed with slump material; composed of silicates or b Baiind bk oid swnthiowm i S e e e Strgctural d‘eformatlon,abetted by high teltnper'atures, probably produced th@ vermicular ridged Schaber, G.G., 1980, The surface of Io: Geologic units, morphology, and tectonics:
silicates mixed or coated with sulfur. Unit includes Maasaw volcanic material and ; 7 mountain material. The southeastern part of this unit, the smqoth facies, may be interpreted to be an Icarus, v. 43, no. 3, p. 302-333.
older smooth plains unit; exposures of walls and slumping postdate Maasaw rim ——e—— LINEAR DEPRESSION—Interpreted as narrow graben, fissure, or fracture upl}fted diamond-shaped block of plateau and crustal fnatgrlals with .deformed margins, It§ ridged __ 1982, The geology of lo, in Morrison, David, ed., The satellites of Jupiter: Tucson, Arizona,
material : il e facies, deformed by thermal creep, unconfon?lal.)ly overlies ridged and lineated plateau materials. The University of Arizona Press, p. 556-597.
Rim material—Dark orange brown; forms elevated rim of Maasaw; appears to —_— LONQ BIDGE CREST—ArroW indicates abrupt termination; absence of arrow elevated planar surface of the sm(?oth facies is tilted to the northwe.st and, at places outside the map Smith, B.A., Shoemaker, E.M., Kieffer, S.W., and Cook, A.F., II, 1979, The role of SOy in volcanism
trincate subtle streaks in dark material. Unit absent i sottheast and northwest indicates gradual termination area where one would expecjt to find a reversal of slope anc! more ridges and lobate fronts, one finds on lo: Nature, v. 280, no. 5725, p. 738-743.
- where caldera walls have slumped. Contact with dark material approximately ——— SHORT RIDGE CREST instead large down-faulted slices, scarps about 1 to 3 km high, and hummocky surfaces of slumped Smith, B.A., Soderblom, L.A., Johnson, T.V., Ingersoll, A.P., Collins, S.A., Shoemaker, E.M., Hunt,
Tl e e i SR blocks resting on plateaus. 3 . : 58 v c
located. Interpretation: Intercalated pyroclastic rocks and lava flows; composed ! : ) . G.E., Masursky, Harold, Carr, M.H., Davies, M.E., Cook, A.F., II, Boyce, J. M., Danielson, G.E.,
of silicates mixed or coated with some sulfur. Superposed on dark material _~ - PATERA RIM CREST—Interpretated to coincide generally with faults; arrows in cross Small f1§sures, faults, and grabens il the larggst SXpoSUe of the lineated platgau unit are Owen, Tobias, Sagan, Carl, Beebe, R.F., Veverka, Joseph, Strom, R.G., McCauley, J.F., Morri-
Dark material—Dark orange brown; surfaces appear smooth; positive relief low or section indicate relative movement of faulted units truncated atits west contact by sn.moth plains material. Faults burled by the smoqth plains unit may son, David, Briggs, G.A., and Suomi, V.E., 1979b, The Jupiter system through the eyes of Voyager
absent. Unit surrounds patera rim, but outward forms bands and filaments radial parallel this contact, the canyon sides, and the contact of the lineated plateau unit elsewhere in the 1: Science, v. 204, no. 4396, p. 951-972.
to Maasaw that have irregular to serrated margins; bands and filaments less than 1 @ CIRCULAR DEPRESSION—Interpreted as degraded patera map area. ' R ; S Soderblom, L.A., Johnson, T.V., Morrison, David, Danielson, G.E., Smith, B.A., Veverka, Joseph,
to about 10 km across; in high-resolution pictures, distal bands and filaments The term.matlor} of Eub'oefa Fluctus is puzzling; it simply abuts against down-faulted lmeat.ed Cook, A F., II, Sagan, Carl, Kupferman, P.N., Pieri, David, Mosher, Joel, Avis, C.C., Gradie, J.C.,
appear to occupy shallow valleys. Unit surrounds numerous small to large patches plateau .materlal. A.flssure within Euboea Fluctus may have been.the source of the ceptral material; and Clancy, R.T., 1980, Spectrophotometry of lo: Preliminary Voyager 1 results: Geophysical
of peripheral material and overlies contacts between peripheral and smooth plains alternatively, m.aterlals from elsewhere may have simply pqnded in a rimmed depres§1on. Research Letters, v. 7, p. 963-966.
materials. Contacts with peripheral and smooth plains materials approximately INTRODUCTION ) Interpretatlons of other stn..xctgres appear to vbe straightforward. Th? broad ridge of smo_oth Strom, R.G., and Schneider, N.M., 1982, Volcanic eruption plumes on Io, in Morrison, David, ed., The
located. Interpretation: Lava flows from Maasaw Patera; may include some pyro- lo, the innermost Galilean satellite of Jupiter, is about the same size as the Earth’s Moon, but its plains and llneatgd pla}te.au materlalg inthe west-cgntral part of tbe mapicredis bounded on t‘hr.ee_ 51c'les satellites of Jupiter: Tucson, Arizona, University of Arizona Press, p. 598-633.
clastic deposits from Maasaw. Composed of silicates mixed or coated with some surface properties and geologic processes are significantly different. Impact craters and basins, which by ascarp. The ridge s interpreted to be a fault slice whose maximum relief b about 1km, dlmmls}}mg Strom, R.G., Terrile, R.J., Masursky, Harold, and Hansen, C.T., 1979, Volcanic eruption plumes on
sulfur. Superposed on Maasaw peripheral and smooth plains materials; patches of dominate the lunar surface, are absent on lo. Instead, volcanic landforms abound (Carr and others, northward. The depressgd floors of Maasaw Patera may b.e due to subsndepce anfi downfau.ltmg; lo: Nature, v. 280, no. 5725, p. 733-736.
peripheral unit surrounded by dark material are kipukas 1979; Smith and others, 1979b), and some volcanoes are active (Morabito and others, 1979; Strom and locally the wgl!s have failed and slumped. The degraded circular structure in the irregular ridged Whitford-Stark, J.L., 1982, The mountains of Io: Abstracts of papers submitted to the 13th Lunar and
mp Peripheral material —Moderate to light grayish yellow green. Appears smooth at Schneider, 1982). Unlike the gray Moon, lo is brightly colored (fig. 14), chiefly in shades of orange, mountain unit is an old eroded patera. Planetary Science Conference, March 15-19, 1982, Houston, Texas, part 2, p. 859-860.
moderate resolution, but in some high-resolution images appears to form mosaic yellow, and gray with a greenish tinge (Young, 1984). Spectra suggest the ubiquitous presence of sulfur COMPOSITIONS OF GEOLOGIC UNITS Young, A.T., 1984, No sulfur flows on lo: Icarus, v. 58, no. 2, p. 197-226.
pattern of lighter, broad, flat surfaces separated by darker patches and sinuous to and sulfur compounds at the surface (Soderblom and others, 1980). Col T £ . . :
irregular, narrow strands that may be scarps or shallow depressions. Pattern PHYSIOGRAPHIC SETTING o olors fan lfu tra&llo.et(;e ‘ei[(litanlcfes 3. O‘ZYe. COﬂS{Stt)elnt with atsuga?c&mposeg 0{ ;1 vanf;;ozf
; ; ' ; allotropes of sulfur admixed with sulfur dioxide in variable amounts (Soderblom and others, ;
gerigmelly rafilal A Maﬁsa]w-, P broed. hg;hter ls uffacesC\;; lE sty fr‘o}rlnl'patera(i Several landforms in the map area are noteworthy. Of these, Maasaw Patera is the most Other factors, such as the temperature of the sulfur, grain size, and surface roughness, may later force
i Wlth e p;ams l:imt kel 'yLocat?I 4 conte:icts l’\:v . meajcel significant. Near the center of the area, it is a complex rimmed depression measuring 30 by 43 km. A alternative conclusions, but the photometry of the orange regions is consistent with sulfur (Gradie and
plateau unit accurate}y ocated. Ir::terpre.tai“loc?. ava tlows lan _03 er rr?atP}rlas subsidiary depression, 11 by 22 km, lies within its northeastern part. From the north rim, the Veverka, 1984). Although we have no spectral evidence for silicates, lo’s bulk density (3,530 kg/m3)
from Maasaw and adjacgnt areas; may include some pyroclastic ep051t§ Fom maximum relief of this smaller depression is 2,200 m and that of the enclosing patera is 700 m ; hem The b id forsili raundiniM P h liotiof I
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The mosaic of Maasaw Patera was made with
the Voyager 1 and 2 pictures outlined above.
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Dark material—Dark orange brown; surfaces appear smooth. Forms elongate and
equidimensional patches on flanks of Agni. Just east of map border, unit overlies
contact of Agni flank material and smooth plains material. Contacts approximately
located. Interpretation: Lava flows composed of silicates or silicates mixed with
some sulfur. Superposed on Agni flank material. Tentatively correlated in age with
similar dark materials of Maasaw and Euboea Fluctus

Flank material—Light grayish yellow green and dark orange brown; surfaces appear
smooth and slightly elevated above smooth plains material. Contact with smooth
plains unit approximately located, defined by dark-orange-brown band. Interpreta-
tion: Interbedded lava flows and pyroclastic rocks from caldera; composed of
silicates mixed with some sulfur. Probably superposed on smooth plains

(2) Plains (intervent) materials: northern, lowland, and smooth.

(3) Plains (layered) materials: ridged plateau and lineated plateau.

(4) Vent (patera) materials: floor, wall, rim, dark, peripheral, and flank.

Dark material is further subdivided and identified by the names of its associated landforms.
Additional units are white, Euboea Fluctus, crater rim, and crater floor materials.

PHOTOGRAPHIC COVERAGE AND COLOR DATA

Six photographs were used in the preparation of this map (table 1). One is a color composite of
three wide-angle images taken through violet, blue, and orange filters (fig. 14). This composite is one
source of the assigned brightnesses and colors of the map units shown in figure 2, where the sums of
the data numbers give approximate relative brightnesses, which are divided into five broad
categories: very light, light, moderate, dark, and very dark. The ratios of data numbers for the orange-

scenario might account for formation of the southeastern vermicular ridged mountains. Lavas flowed
from a caldera at the present site of Creidne Patera (fig. 3) across the lineated plateau unit and onto the
smooth plains material to form the ridged plateau unit. Then, a diamond-shaped block of these and
subjacent crustal materials, elongate to the northeast, was uplifted by interactions of tidal forces in the
crust and magma at depth. Initial tilt of the fault block was to the northwest. Because of a large local
heat flow beneath the tilted block, isotherms within it corresponding to temperatures required for
plastic flow were asymmetrical (nearer to the surface on the northwest side than on the southeast
side). This asymmetry permitted plastic flow of materials within the northwestern part of the block
onto the subjacent plateaus; slumping, instead of plastic flow, occurred on the higher, cooler
southeast side. This scenario, which is similar to that of Whitford-Stark (1982), allows the margins of
the mountain to rest upon plateaus. A similar explanation might apply to the other occurrences of
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Figure 1.— Maasaw Patera area of lo. A,Approximate colorations

(composite of Voyager 1 frames 196, 198, and 200). B, Major

features (Voyager 1 frame 196).

1-\35S)

RATIO OF DATA NUMBERS FOR ORANGE AND VIOLET FILTERS

Figure 2.—Assigned brightnesses and colors of geologic map units in Maa-

saw Patera map area. These assigned values are based on visual
inspection of color composite (fig. 1A), work by Young (1984) that
indicates an overall greenish cast for lo, and a rock-color chart (God-
dard and others, 1948). Bin boundaries drawn on basis of these color
and brightness criteria. Plotted data points correspond to samples of
map units indicated by symbols used on map. Samples of data
numbers obtained by A.S. McEwen, U.S. Geological Survey, from
composite of Voyager 1 frames 196, 198, and 200. (See fig. 1A and table
1)

material (unit ps) within and just south of Maasaw Patera map
area. Unconformable superposition of vermicular ridged moun-
tain material (unit vr) on ridged (unit pr) and lineated (unit pl)
plateau materials also shown (Voyager 1 frame 75).
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