
Appendix 1: Io's hot spots 
Rosaly M. C. Lopes, Jani Radebaugh, Melissa Meiner, Jason Perry, and 
Franck Marchis 

Detectio ns of plumes and hot spots by Galileo, Voyage r, HST, and grou nd-based 
observations. 

Notes and sources 

• (N) N ICMOS hot spots detected by Goguen et al. ( 1998). 
• (D) Hot spo ts detected by C. Dumas et al. in 1997 and/or 1998 (pers. com mun. ) . 
• Keck are hot spo ts detected by de Pater et al. (2004) and Marchis et al. (200 I ) 

from the Keck telescope using Adaptive Optics. 
• (V, G , C) indicate Voyager, Galileo, or Cassini detection. Other gro und-b ased 

hot spot s detected by Spencer et al. ( 1997a). 
• Galileo PPR detections from Spencer et al. (2000) and Rathbun et al. (2004). 
• Galileo SSI detection s of hot spots, plumes , and surfa ce changes from McEwe n 

et al. ( 1998, 2000), Geissler et al. ( 1999, 2004), Kezthelyi et al. (200 I) , and Turtle 
et al. (2004). 

• Galileo NIMS detections pr ior to orbi t C30 from Lop es-Gaut ier et al. (1997, 
1999, 2000), Lopes et al. (200 I , 2004), and Williams et al. (2004). 

• Locat ions of surfa ce features are approx ima te center of ca ldera or featur e. 
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Table A. I. Active volcanic cente rs on Jo. 

Volcanic Location of Detected by Detected Detected Detected Detected from Plume Surface Notes 

center candida te Galileo SSI? by by Galileo by ground or HST detected? change 

surface Galileo PPR'? Voyager NICMOS? (Galileo=G detected ? 

feature. NIMS? IRI S? Voyager= V 

if known Cassi11i=C) 

Ruwa Patera 0.5N. 2.7W Yes No No No 9812A? No No Faint hot spot detected by SSI in 

several orbits 

Nusku Patera 64.4S, 4.9W No No No Yes'' Keck (12/2001) No No Detected from Keck 

(de Pater et al .. 2004) 

Mbali Patera 31.4S. 6.8W No No No Yes No No Red deposits 

Unnamed No No No No l± IS. 9±!W No No de Pater et al. (2004). Possibly part of 

(Keck ··w) Karei Complex 

Unnamed IIS . I IW Yes No No No 15±1S. IO±IW No No Detected by SSI in C2 I and from 

(Keck .. S .. ) ( I IS, l! W) Keck ( 12/ 200 I, de Pater et al .. 2004) 

Unnamed 2.8S. 133\V Yes No No No No No Detected by SSI in several orbits 

Unnamed No No No No 3!±1N . 14±1 W No No Detected from Keck ( 12/200 I ; 

(Keck "'U'") de Pater et al .. 2004) 

Unnamed 1 l.5S. 14W Yes No No No 9606C? 9906A? No No Detected by SSI in several orbits 

Karei Patera 2N. 16W Yes No No No 9608A? 9812A? No No Detected by SS I in GS 

Unnamed 6S. 19W Yes No No No No No Detected by SSI in several o rbits 

Unnamed IN.21\V Yes No No No No No Detected by SSI in several orbits 

Unnamed IS, 23\V Yes No No No No No Detected by SSI in several orbits 

Unnamed 5N. 23W Yes No No No No No Detec ted by SSI in GS 

Uta Patera 35.3S. 24.SW No No No Yes? 9606C? No No Very low albedo 

NICMOS JS?. Repeated ground-based detect ions 

Keck (12/2001) (07 /1998 and 12/200 I from Keck . 

also detected by C . Dumas) 

Unnamed 9S, 27W Maybe 7±3S . 34±3\V No No No No Faint hot spot in SSI GS. C I 0. 

and EIS. Detected by NIMS in C30 

Unnamed 16.SS, 27.9W Yes No No No 9606C? No No Detected by SSI in several orbits 

Unnamed 69N. 30W No No No No 96 10A? No Yes N. Polar changes seen by SSI. unclear 

(N . Polar) if location consistent with ground-

detected hot spot. Error on ground-

observed hot spot - 15 degrees 

Kanehekili 16S. 38W 14.5S. 33.4W 12± 10S, 34± 4W No No Numerous G Yes Detected numerous times from the 

N and S 17.2S. 35.5\V ground-based ground and by NIMS. Two active 

detections NS. areas (N and S) detected by SSI. 

Keck (12/2001) 



Unnamed No No No No 46±1N. 41±3W No No Detected from Keck ( 12 200 I. 

(Keck .. \V") de Pater ~, al .. 2004) 

Janu s Patera 3S. 42.5W Yes 2±3S. 39±3 W No No 9606A'. N2. D. No No Detected several times from the 

Keck ( 12 2001) ground (inclu<ling bi Keck on 

12/2001). Detec ted by NIMS and SSI 

in ,everal orbits. NIMS C30 data 

suggests two hot spots. ,econd at 

7±3S . 34±3W 

Unnamed No No No No 34±1N. 51±4 W No No Detected from Keck ( 12 200 I. 

(Keck ··ri de Pater et :,I., 2004) 

Unnamed !IN , 59W Yes No No No 99093013? No No Detected by SSI in one orbit (CIO) 

Ma subi 48S . 60W Yes 45±2S. 56±2W No No 9808A ?. Keck V.G Yes New plume deposits. hot spot 

(12 2001) detected by SSI and NIMS in 

El I. 131. Hot spo t detected by 

J. Spencer on 98 08. 29 (faded b) 

98 08 31 ). Detec ted from Keck on 

12 2001 

Unnamed 60± 15N. No No No No 002A. NICMOS No No Detected by J. Spencer and R. Howell 

60±15\V 14·> at 60±15N. 60±15W 

Shamshu 9.8S, 63.6W No 10±4S. 67±4 W No No No No 

Unnamed 48.9S. 69.4W No 49± 1S. 68± 1W No No 9808A? 9509A? No No Possib le site of outburst detec ted on 

{NIMS 99 08 02 by R. Ho"ell. Detected by 

C30A . NIMS in orb it CJO, 13 1. 132 

.. Tejeto .. ) 

Zal Pat era 40.SN. 74.9\V Yes 37±3N. 78±3\V No No No Yes Bright red deposits. Detected b) SSI 

and NIMS in several orbits. including 

NIMS in 131 and 132 

Tawhaki 3.IN. 75. IW Yes 3±3N. 76±3 W No No 9908A'! No No Detected during sc1cral orbits by SSI 

and NI MS. including by NIMS in 131. 

Possible site of outburst detected on 

99 08 02 by R. How ell. Hot spot 

detected b) NIMS before 

outburst (C21) 

Unnamed No 37±3S. 79±3 W No No Yes' No No Detected by NIMS in Ell and 131 

Hi'ia ka Patera 3.IS, 79.SW No 1±4S. 76±4W No No Yes No Yes Detected multiple times from the 

ground and by NIMS . Plume deposits 

detected by SSI in 1996 1997 

(cominued) 



Table A.1. Active volcan ic centers on l o (cont .). 

Volcanic Location of Detected by Detected Detected Detected Detected from Plume Surface Notes 

center candidate Galileo SSI? by by Galileo by ground or HST detected ? change 

surface Galil<'O PPR ? Voyager NICMOS ? (Galil<'O=G detected? 

feature, NIMS? IR IS? Voyager= V 

if known Cassi11i=C) 

Estan Patera 24.6N . 86.2W No 21± 2N. 87± 2W No No No No Detected by NIMS in 131. 132 

(N IMS 131F and 

and 131M) 20± 1N. 81±1W 

Unnamed 18.6S. 87.5W No !9± 1S. 87±1W No No No No Detected by N IMS in 132. Possibly 

(NIMS 132J) same as Poliahu hot spot 

Ekhi 28.3S. 87.6W Yes No No No No No Detected by SSJ in one orbi t (GS) 

Gish Bar Pat era 15.6N. 89. I W Yes I 6±4N. 89±5 W No No 9908A? No No Detected by NIMS durin g several 

orb its. including 131. 132. Possible site 

of outburst detected on 99/08/02 by 

R. Ho well. Detected by Keck on 

12/2001 

Unnamed 43.9N. 90.7W Yes 44± 2N . 9 1± 2W No No No No Detected by SSI in E 15 and by NI MS 

(N IMS 131E, in 131. 132 

Aluna Patera) 

Unna med 37.3S, 91.9W No No No No 39.6±5 .7S. No No Detected by Keck 

91.2±5 .SW (Ma rchi s et al .. 2003) 

Unnamed 5.8N. 96.7W No 7± 1N. 95± !W No No No No Detected by NIMS in 132 

(N IMS 132K) 

Sigurd Pa tern 5.9S. 97.4W No 5± 4S. 100±4 W No No 9909301?. No No Detected by NIMS in several orbits. 

991124F? including 131 

ltzamna 15.2S. 97.7W No 15± 3S. 97± 3W No No 9909301" No No Detected by NIMS in CIO. 131. 132 

Arusha Pat era 39S. 100.7\V No 39± 2S. !00± 2W No No 9503A? No No Possible site of outburst detected by 

J . Spencer in March 1995. Hot spot 

detected by NIMS in 13 1. 132 

Catha Patera 53.6S. I 00.9W No 53±1S . 105± 1W No No No Yes Detected by NIMS in C30. 131. 132 

Monan Pa tera 20.3N. 103.8W Yes 20± 1N. 103±1W No No No Yes? Detected by NIMS in several orbits. 

includ ing 131, 132. Detected by SSI in 

El 5. Plume possibl y detected by SSI 

in E4. SSI images suggest 3 main 

active areas 



Unnamed 10.3N. 106.3\V Yes 9± 1N. 105± 1W No No No No Detec ted by SSI in orbit El5 , by 
("Ah Peku NIMS in 132 
Patera") 

Unnamed Po ssibly pan or No 20±2 N. 106±2W No No No No Detected by NIMS in 13 1. near 
(N IMS 1310) Monan Pat era M omin 

complex 

Altjirra Patera 34.3S, 108.4\V No 35±2S . 108±2 W No Yes-same No Yes Bright red deposits. Det ected by 
as Malik'' NIMS in severa l orb its. incl udin g 131. 

132 
Unnamed 47. IS. 108. IW No 48± 2S. 109±2 W No No No No No Detected by NIMS in orbi t 132 
(N IMS 132G) 

Unnamed 69. IS, 108.3 W No 69± 2S. 109±2W No No No No N o Det ected by NIMS in orbi t 132 
(N IMS I32F) 

Unnamed 24N. 109W No 24± 1N. 109± 1W No 
(N IMS CJOB) 

No No No No Detected by N IMS in orb it C30 

Unnamed 31.1 N, 115.9W No 3 1± 0.SN, 117± 0.SW No No No No No Detected by NI MS in 127. 131. 132 
(N IMS 127E. 

NW of Amirani) 

Amirani 23.2N, 116.3\V Yes 27±4N . I 12± 4W No Yes Yes V,G Yes Brigh t red deposits. NI MS det ects 
(loca tion of (very ex tended ) thermal emi~sion along whole now. 
caldera ) Persistent hot spo t det ected by NIMS 

and SSI in several orb its, includin g 

NIMS in 13 1. 132. Det ected from Keck 

in 12200 1 
Unnamed 59.5N. 117.9W No 59±1N, 117± 1\V No No No No No Detected by N IMS in 131. Acti vity in 
(N IMS 131J. SW corner of caldera located to the SE 
in Tvas htar of Tvashtar lava fountain site 
Catena) 

Du surra 37.IN. 118.5W No 39±7N . 125± 7W N o No No No No De tected by N IM S in or bits C21. 125, 

127. 131. 132 
Unnamed 40N, 118.6W No 37±2N. I 18± 2W No No No No No Det ected by N IMS in 131 (fain ter), 
(N IMS 132M) 132 

Emakong 3S. 120W No 3± IS. 119± I W N o No No No No Detected by NIMS in or bits 125, 127, 

132 

(contiJwed) 



Table A. I. Act ive volca nic centers on lo (con!.). 

Volcanic Location of Detected by Detected Detected Detected Detected from Plume Surface No tes 
center candidate Galileo SS[? by by Galileo by ground or HST detected ? change 

surface Galileo PPR ? Voyager NICMOS? (Galileo= G detected ? 

feature, N l MS? lR IS? Voyager = V 
if known Cassini=C) 

Tvashtar Catena 61.5N . 120.2W. Yes 62±1N . 123±1W No No 991 IA No Yes Detected by NIMS in 125. 127, G29. 131. 
(Lava fountain 62N . 123W 132. Detec ted by SSI in 125 and G 7. 
site) Lava fountain seen in 125. Possible site 

of 990930A and of outbursts in I 1/ 13/00 

and I 2/ 16/00 
Unnamed 60.5N. 120.4W No 6J ± IN. 120±1W No No No No N o Detected by NIMS in orbit 131 (131K). 

(NIMS 131 K. in Small ca ldera SE of Tvashtar lava 
Tvashtar Catena) fountain site 

Maui Patera 16.2N, 123.SW No I6.5±JN . 124±JW No Yes-same No V Yes? Voyager plume site was at the end of 

as Amirani? Amirani flow. Hot spot detected by 

N IMS in several orbits prior to 127, 131. 

and 132. but position uncertain 

Unnamed 67N. 125W No 67± 1N. 125±JW No No No No No Small caldera to the north-east of 

(N IMS 131L, Tvashtar, detected by NIMS in 131 
NE Tvashtar 

Catena) 

Tvashtar Cate na 64.8N, 126W Yes 65± 1N. 126± 1W No No Yes? G Yes Hot spot detected by SSJ in orbits G7 . 
(Flow site) 127. Hot spot detected by NIMS in 

orbits 127. 131. 132. Plume detected by 

Cass ini 12/200000-0 I /200 I. Hot regions 

seen in dolphin-shaped flow in caldera 

Unname d IIS . 128W No ll±IS. 127±1W No No No No No Detected by NIMS in orbits 131. 132 
(N IMS 131H) 

Malik Patera 34S. 129W No 34±2S . ! 28±2W No Yes No No No Bright red deposits . Hot spot detected 

by NIMS in several orbits. including 

131. 132 

Unnamed 19.5N . 131. IW No 20±1N, I30±1W No No No No No Detected by N IMS in 127. 131, 132 
(NIMS 1278 . 

"Maju Patera'') 

Unnamed 39N. 131- I35W No 38±IN . 13I±IW, No No 0108A , Keck G Yes Large outburst. Hot spot detected by 

(N IM S 131A . 39±1N, 135±IW 12/20 NIMS in 131. 132. Act ive flow detected 
" T hor") by N IMS in 131. 132. Large plume 

detec ted by SSI in 131 and 132 



Yaw Patera 9.3N, 132W No 9.S±IN. 132± 1W No No No No No Detected by NIMS in 125, 127, 132 

(N IMS 

Camax tli C) 

Unn:.1mcd 2S. 133\V No 5± 1S. 132±1 \V No No 991124 D' No N o Detected by N IMS in 125. 127, C30. 13 1. 

(S Seth Patera. 132. Seth Pa tera 1s al 2S. 133W 

NIMS 12513) 

Tien Mu Patera 12N. 133.9\V No 12± 1N. 134±1\V No No No No No Detected by N IM S in 124. 127. 131, 132 

(N IMS Camax tli 

e.ist) 

Camaxt li Patera 15N, 136.4W Yes 14.S± IN. 136± 1W No No No No No Detected in EIS by N IMS. SSI. 

Detected b) N IM S in 124. 127, 132 

Unn. 11ncd 35.2N. 137.2\V No 35± 1N, 137± 1W No No No No No Detected by N IMS in 131 and 132, 

(N IMS 13113) probably related to 131 A 

Ruaum oko Patera 14.SN, 139.3\V No IS±IN, 139±1W No No No No No Dctectccl by N IMS in 124 and 127 

(NI M S Camaxt h 

West) 

Unnamed 45S, 140W No 45± 1S, 139± 1W No No No No No Detected by N IMS in 132 

("C hors Fluctus". 

N IMS 132H and I) 

Tup an Pa tera 19S. 141W No 17± 1S, 141± 1\V No No No No No Bright red deposit> . Persistent hot spot 

dewc ted by N IMS in several orbi ts, 

including 13 1. 132. High-resolution 

N IMS and SSI obscnauons ,n 132 

Unnam ed 66N . 144W Yes No No No No No No Detected by SSI in orbit G7 

(N . Polar) 

Unnamed 22N. 145.6\V No 22±1N. 145± 1\V No No No No No Det ected by N IMS in 124, 127. 131. 132 

(N IMS 124A, 

near Sur ya) 

Cuc hi Patera 0.6N. 145.8\V No 2± 1S, 144±1 W No No No No No Detected by N IM S in 125, 132 

(N IMS 125A) 

Unnamed 26S. 147\V No 26± 1S. 147± 1W No No No No No Detected by N IMS in 131 (faint) , 132 

(N IMS 132C. 

" Th or Fluctu s") 

Arinna Fluctu s 32N. 147\V No 30± 1N. 147±1\V No No No No Yes Extcnsl\c. bright red deposit;,. Detec ted 

by N IMS in sc,c ral orbi ts. includi ng 

131. 132 

(,·ontinued) 



Table A. I. Active volcanic centers on lo (cont .). 

Volcanic Locat ion of Detected by Detected Detected Detected Detected from Plume Surface Notes 

center candidate Galileo SSJ? by by Galileo by ground or HST detected? change 
surface Galileo PPR ? Voyager NICMOS? (Galileo= G detected' ' 

feature . NIMS? IRIS'' Voyager=V 
if known Cassini=C) 

Sobo Fluctus 14N. 150W No 14± 1N. 150± 1W No No No No No Detec ted by NIMS in 124. 127. and 132. 

(N IMS 1248 ) Possibl y two hot spots detected in 132 

Surya 21.3N. 150.9\V No 22±1N. 152± 1W No No No No Yes Detected by NIM S in 127. Surface 

(N IMS 127A) change detected by SSI 

Shamash Patera 35S. 152W No 34±1S . 153± 1W No Yes-same No No No Detec ted by NIMS in several orbi ts. 

36±1S . 151± 1\V as Ma lik'' includin g 132. when NIMS detected 

thermal emiss ion from patera and flow 

(1311) 
Prometheus Patera 0.SN, 153W Yes I ±3 S. I 55±3W No No No V.G Yes Bright red deposits. Volcanic act ivity 

along flow. Persistent hot spot detected 

by NIMS and SSI in several orbits. 

includ ing 131. 132. Plume moved 

between Voyager and Galileo 

Chaac 11.8N. 157.2\V No ION. 157\V No No No No No Bright green deposits on caldera floor. 

Hot spot detected by N IMS in 125 and 

127 

Radegast Patera 28S. 160W No 27± 0.5S. 160±0.S W No No No No No Detected by N IMS in 132 small 

caldera near Toh il 

Culann Patera 19.9S. 161.SW Yes 18±3S. 163±3W No No No G Yes Bright red deposits . Persistent plume 

and hot spot. Hot spot detected by 

NIMS 

in severa l orb its. including 132. and by 

SSI in E l I 

Tsui Goab 0.0. 163.3\V No 0. 164\V No No No No No Detected by N IM S in 127 (127D ). 131. 

Fluet us 132 

(N IMS 1270) 

Unnamed 65.9S. 168.6W No 68±1S . 166±1W No No No No No Detected by N IMS in orbits C30 (fain t). 
(NIMS 132E) 132 



Michab o Pa1cra 3N . 168.SW No 2± 2S. I 69±2 W No No No No No De1cc1cd by NIMS in orbi l 131 

(N IMS 131G) 

Zamam;1 18N. 174W Yes 17±21'\. 172± 2W No No Keck 12 01 G Ye, Brighi red deposits. Detected from Keck 

12,200 I. Pers is1en t hot ,po l de1ec1ed by 

NIMS and SSI in several orb ils. 
including 132 

Unnam ed -12S. 175\V No 45±2S. 172±2 \V No No No No No De1ected by NIMS in orb i 1 132 

(N IMS 132D) 

Aidne Pa1era 2S. 178W No 2±3S. 178±3\V No No No No Ye, Dclccted b) NIMS in ,c,eral orb11s. 

111cluding 127 

Volund 25N. 184.J W Yes 25±J N. I 74±3 W No Ye, No V Ye, Det ected by NIMS and SSL 

Promet heus-I) pc plume and hl\a no" 

Do nar Flue1 us 24.JN. 186.2\V Yes No No No No No No Dc1cc1ed by SSI in El I 

Haokah 20.7S. 187W No 19±J S. 185±3 \V No No No No No Brighi green deposit in SSI image,. Ho! 

,pol detected b) NIMS in El I. El4 

Unnamed 28.IN, 192W Yes No No No No No No De1ectcd by SSI in GI and by NIMS in 

124 

Fo Pa1era 40.9N. 192.6\V Ye, 39±3N. 19 1±3 \V No No No No Yes Dc1cctcd b) NI MS and SSI in severa l 

orbi1, 

Scthlaus Patera 52S. 194W No 50±3S. 195± 3W No No No No No Red dep osi1s. 1101 spo 1 dc1cc1ed by 

N IMS in se,eral orb,is 

Unnam ed 32N. 199W l'\o Yes No No No No No De1ce1ed by NI MS in 124 

Raia Pa1era 35.2S. 199.2W Yes 35±3S. 199±3 \V Yes No No No No Red deposits . Dc1ccted by NIMS in 

several orbit,, by SSI in El I. b) PPR in 

125. 127. 131. 131 

Gabija SIS. 203\V No 52±3S. 204±3 \V Yes No No No No 1101 sr,01 dc1cc1cd by N IMS in E14. 124. 

Detected b) PPR in 125. 127. 131. 132 

Lei-Kun g Fluc1us 38N. 20-IW Yes 37±:JN, 206±3 \V Ye, (nonh No No No No Brighi red dcrosits. De1cc1ed by SSI and 

and south NIM S in scvcr,11 orbi ts and by PPR in 

Lei-Kung) 127. 131. 132 

Unnamed 55S. 206\V No No Yes No No No No Dc1ceted by PPR in 125, 127, 131. 132 

lsum Palcra-N&S 28N. 209\V 32.9N, 31±3N. 207±3 \V Yes Yes 95 10A'' No No Brigh t red deposils. SSI detec!Cd two 

20-l.7W. ho1 spots. Keck 12 200 I. Activil) 

30.JN. dctcc1ed b) NI MS in sc,eral orbits. 

206.8W including 131. De1ec1cd by PPR 111 127, 

131. 132 

(conti,rued) 



Table A. I. Ac tive volcan ic centers on Io (cont.). 

Volcanic Location of Detected by Detected Detected Detected Detected from Plume Surface Notes 

center candidate Galileo SSI? by by Galileo by ground or HST detected? change 

surface Galileo PPR ? Voyager NICMOS? (Galileo = G detected " 

feature. NIMS? IRIS" Voyager = \/ 

if known Cassini = C) 

Marduk 28.4S, 209.9W Yes 27±2S. 211±2W Yes Yes No V.G Yes Bright red deposits . Detected by NIMS 

and SSI in several orbits . by PPR in 125. 

127. 131. 132 

Unnamed 65N. 215W No No No No No No No Detected by PPR in 125. Possible 

Lei-Kung sou rce 

Ot 0.9S. 2 17W No 2±3S . 2 18±3W Yes No No No No Detected by NIMS in several orbits 

including 124. Detected by PPR in 125. 

[27. 13 I. 132 

Unnamed 10. IS. 217.3W Yes No No No No No No Detected by SSI in E l I 

Mulungu Patera 17.2N. 2 17.5W Yes 17±3N, 219±3W Yes (with No 95IOA? No No Detected by NIMS in several orbits. by 

Susanoo) SSI in G 1. Detected by PPR in 125. 127. 

131. 132 

Kurdalagon SOS. 2 18.4W No 47±3S. 219±3W Yes No No No No Red deposits. Detected by N IMS and 

Patera PPR in several orbits 

Susanoo 22.3N. 219.3W No 21±3N . 222±3W Yes (with No 95IOA? No No Hot spot detec ted by NIMS in E l4 and 

Mulungu) 124. Detected by PPR in 125. 127. 131. 

132 

Unnamed 31N . 222W No 28±2 N. 227±2W No No No No No Detected by NIMS in 132 

(N IM S 132A) 

Unnamed 24S. 224W No No Yes No No No No Detected by PPR in 125. 127. 131. 132 

Wayland Patera 32.2S. 225.5W No 33±2S, 223±2W Yes No No No No Hot spot detected by NIMS in El4. 

Detected by PPR in 125, 127. 131. 132. 

Detected by Cassi11i ISS on 01/0 1/01 

Unnamed 4S. 233W No No Yes No No No No Detected by PPR in 127. 13 I. 132 

Unnamed 28S. 233W No No Yes No No No No Detected by PPR in 125. 127. 131. 132 

Reiden Patera 13S. 236W Yes 11 ±2S . 234±2W Yes No No No No Detected by SSI in GI. by NIMS in 124 

and 132. by PPR in 125. 127. 131. 132 

Unnamed 49S. 236W No No Yes No No No No Detect ed by PPR in 125. 127. 131. [32 

Girru 22.6N . 239.3W Yes 22±3N . 238± 3W Yes No No No No Detected by NIMS in several orbits . by 

SSI in E 11. Detected by PPR in 127. 

13 I. 132 



Lie" 12.IN. 241.8\V No 10± 2N. 240± 2W Yes No No No No Detected by NIMS in 132. Detected by 

PPR in 127. 131. 132 

Unn:.uncd 3S.6S. 242.SW Yes No No No No No No Detected by SSI in E 11 
Pillan Pa tera 12S. 244\V 9.5S. 242.7W. 13±3 S. 244±3 \V Yes No Keck 12 2001 G Yes Major eru ption m 1997. Plume detected 

11.SS. 242.2W by SSI and HST . Persistent hot spot 
de tected by NIMS since 1996 (G2 ). 

Ca ldera. fissure vent. lava !lows 

iden11fied by SSI 
Chor, Patera 68.5N. 249.9 W No No Yes No No No No Detected by PPR in 127. 13 1. 132 
Pycrun Patera 55.4S. 25 1.1 W No No No yes-same as No No No Voyager I detection 

Mithra '! 

Pele I 8.4S, 25S. 7\V Yes 20± 3S. 255±3 W Yes Yes No V.G Yes L orge. bright red deposits. Plume 

de tected also by 11ST . Very persistent 

hot spot detc-cted by N IMS. SS I. a nd 

PPR numerous times 

Unmtmcd 37N, 261\V No No Yes No No No No Detec ted by PPR in 127. 13 1. 132 

Unnamed 53N. 264W No No Yes No No No No Detec ted by PPR in 127. 13 1. 132 
Svarog Patera 48S. 265.5\V Yes 42±5 S. 269±5 \V Yes Yes Keck. 12 200 I No No Detected by NIMS, SSI. and PPR in 

se, era I o rbit> 

Shakuru Patera 23. IN, 266\V No No Yes Yes-same as No No No Very low albedo. Detec ted by PP R in 

Daed alus? 127. 13 1. 132 

Mithra Pat era 58.6S. 266. 7\V 54.3S. 268.6\V No Yes Yes-same as No No No Red depos its. SSI detected hot spo t 

Pycrun '' north of patcn1. Detected by PP R in 

125. 127. 131. 132 
Babbar Patera 39.4S, 271.8W No 37±4S. 283±8 W Yes Yes No No No Detected by NIMS in se,cral orbits. hy 

PPR in 125, 127. 131. 132 

Daedalus Pat ern 19N, 274.4W No 18± 3N. 273±3 W Yes Yes 990929f?. No Yes Red depo sits. Detected num ero us times 

99 1030C'!. fro m grou nd . Detected as a ho t spot by 

991 125A?. PPR m 125, 127. 13 1. 132 

9809058 ?. 

Ol 12G? 
Unnamed 7S. 277\V No No Yes No No No No Detected by PPR in 127. 131. 132 
Un name d 13S. 278W No No Yes No No No No DeH.-cted by PPR in 127. 131. 132 
Alar Patera 31N. 278W No No Yes No No No No Detected by PP R in 127. 13 1. 132 
Un named 49.9N . 278.6 No No No No Yes. Kcck l 2 '2001 No No Observed hy Keck on 12 200 I 
Viracoc ha Pa tera 6 1.4S. 281\V No No No Yes No No No Detected by l'm 'fl[(er 

(t·on1i1wed) 



Table A.I. Active volcanic centers on Io (con! .). 

Volcanic Location of Detected by Detected Detected Detected Detected from Plume Surface Notes 

center candidate Galileo SSI? by by Galileo by ground or HST detected'' change 

surface Galileo PPR? Voyager NICMOS? (Galileo= G detected? 

feature. NIMS" IRI S? Voyager=V 

if known Cassi11i=C) 

Ulgen Patera 40.4S. 287. 7W No 41±9 S. 291±9W Yes Yes N6?. D?. Keck No No Very low albedo, detected by NIMS in 

(12/2001) C22. Detected by Keck 12/ 200 I. 

Detected by PPR in 125. 127. 131. 132 

Hephaestus Patera 1.9N. 290.1 W No No Yes No Keck No No Detected By PPR in 127. 131. 132. 

Detected from Keck on 12/200 I 

Lerna Regio 62S. 292W No No Yes No No No No Detected by PPR in 125. 127. 13 1. 132 

Vivasvant Patera 75.1 N. 295W No No Yes No No No No Detected by Galileo PPR in 127. 131, 132 

Gibil Patera 15S. 295W No No Yes No No No No Detec ted by PPR in 127. 13 1. 132 

Dazhbog Patera 54.3N, 30JIW No No Yes No NJ3 . Keck No Yes Detected by NICMOS (66.4±8 N. 

12/ 2001 310.6±14W) . Red plume deposits 

observed by SSI in 131. 132. Hot spot 

detected by PPR in 125. 127. 131. 132 

Rarog 41.4$ , 304.9W No No Yes No 44± 1S. 302±2W No No Detected from Keck ( 12/200 I: de Pate r 

(Unname d et al .. 2003). Large patera . Detected by 

Keck "T') PPR in 125. 127. 131, 132 

Sengen Patera 32.5S. 304W No No Yes No 95061?. N6?. D?. No Yes Detected by PPR in 125. 127. 131. 132 

Keck ( 12/200 I) 

Unnamed 
(Keck ··M"") No No No No 61±2S, 305±2W No No Detected from Keck (12/ 2001. de Pater 

et al .. 2003) 

Mihr Patera I 6.2S. 305.7W Yes No Yes No Keck (12/2001) No No Detected by SSI in orbits C9. E 11. 

Detected by PPR in 127. 131. 132 

Amaterasu Patera 36.3N . 306.2W No 40± 4N. 309±4 W Yes Yes Maybe No Yes Detected by NIMS in several orb its. by 

PPR in 125. 127, 131. 132 

Loki Patera 12.7N. 308.8W Yes 9±7N . 309±7 W Yes Yes Nume rous V Yes Detected mult iple times from ground 

ground-based and by NIMS. Two plumes observed to 

obse rvations. N I the north of caldera by Voyager. Hot 

regions in caldera observed by NIMS 

and PPR at high resolution (124. 127, 

131 (PPR only), 132) 



Aten Patera 48.2 S. 310.5\V No No Yes Yes N9, D? No Yes Pelc-type plume depos its, reddish. 

Kini ch Alum 50.4N. 31 IW No No No 
Detected by PPR in 125. 127. 131. 132 

No NII No No Detected by N ICMOS (50.3±5 N, 
318.8±8 \V) 

Heno Patera 57S. 311\V No No Yes No No No No Detected by PPR in 125. 127, 131. 132 Ma zda Cate na 9.4S. 3 14.9\V No No Yes Yes 9606H ?N7?, D? No No Red depos its. Detec ted by PPR in 127. 
13 1. 132 

Ncmea 78S. 320W No No No Yes No No No 
Manua Patera 35.2N. 321.6\V Yes No No No 06/199?? No No Detected by SSI in o rbit E6 and by UH 

AO o n 06/97 
Argos Plan um 47S. 322W No No Yes No No No No Detected by PPR in 125. 127, 131. 132 Toi-Ava Patera 2N. 322W No No Yes No No No No Detected by PPR in 127. 13 1. 132 
Ra Patera 8.3S. 325.2W No No Yes No No G Yes Major brightening and surface cha nge 

obse rved by HST between 3/ 1994 and 

3/ 1995 (Spencer et al., 1997). Plume 
detected by SSI in orb it GI, E4. 

Unnam ed Possibly Fuchi 
Detected by PP R in 125. 127, 131. 132 

(Keck " L" ) or Manua'? No No No No 34± 1N. 326± 1W No No Detected from Keck ( 12/2001: de Pate r 
et al .. 2003) 

Unnamed 40.5S. 326.3 W Yes 36± 9S. 324± 9W No No 9606G ? No? No Detec ted by N IMS in C22. NIMS hot 

spot cou ld also be from fcmu rc at 40.5S, 
326.3W 

Fuchi Patera 28.3N, 327.7W Yes No Yes No 9606G'!. N4. D , No No Red deposi ts, ho t spot detected by SSI 
Keck 12/200 1 in severa l or bit s. Detected by PPR in 

H uo Shen Pate ra I 5S. 329W N o No Yes 
127, 131. 132 

No No No Yes HST chan ges (Spencer et al., 1997). 

Detec ted by PPR in 127, 13 1, 132 
Dongo Patera 16.6N. 332W Yes No No No No No No Detected by SSI in orb its C9, El I 
Acala Fluctu s I IN , 337W Yes No Yes Yes N3. D G Yes Detecte d by SSJ in El4. PPR in 127. 

131. 132 
Surt 44.9N. 337.IW No No No No 9606E?, Nl2 . No Yes Pele-type plum e depos its observed by 

0 102A, Voyager 2. Outbur sts obse rved on 

Creidnc Patera 52.4S. 343.2W No No No Yes 
Keck 12/200 I 02/2001 
N8? No Yes Tentati ve identifica tion o f hot spot 

location 

(c:onti11ued) 



Table A. l. Active volcanic centers on lo (cont.). 

Volcanic Location of Detected by Detected Detected Detect ed Detected from Plum e Surface Notes 

center candida te Galileo SSI? by by Galileo by ground or HST detected? change 

surface Galileo PPR? Voyager NICMOS? (Galileo=G detected? 

fea ture, NIMS? IRIS ? Voyager= V 

if known Cassi11i=C) 

Unnamed 3.IN. 350.4W Yes No No No No No No Detected by SSI in severa l o rbits 

Tiermcs Patera 22.2N, 350.4W No No Yes No 9507A No No Detected by PPR in 125. 127, 131. 132 

Euboea Fluctus 45S. 352W No No No No 9606F?, N8?, D·>. No Yes Pele-type plume deposits. bright red 

Keck 12/ 2001 

Unnamed Possibly Mam a No No No No 7±IS . 353±3 W No No Detected from Keck ( 12/200 I. de Pater 

(Keck .. R.') Patera at et al.. 2004) 

I0.6S, 356.SW 

Unnam ed 4.8N. 356.IW Yes No No No No No No Detected by SSI in severa l orbits 

Fjorgynn Fluctu s 12N. 358W Ma ybe No No No 9606D?. NIO. D. No Yes Possibly detected by SSI in orbit E 15. 

( 16.0N. 3.8W) Keck .. N .. Detected from Keck ( 12/200 I: 

(9±1N. l± IW) de Pater et al.. 2004) 



Volcanic center 

Unnamed 
Carnquil Patera 
Ukko Patera 

Un named 

Unnamed 
Lei-Zi Fluctus 

N IMS 132 

Wabasso Patera 
.. Polia hu .. 

Shango 

NIMS C30 

Unnamed 

Namarrkun 

Kami-Nari Patera 
N IMS 132 

Unnamed 

Khalla Patera 

Unnamed 

Loc,ition of candidate 

surface feature. 

if known 

15.3N. 4.7W 

23.SS. 18.2W 

32N. 20\V 

19.4N. 23.3W 

13.5S. 23.9W 

14N. 45\V 

55N. 73.8W 

19.4S. 8 1.8W 

31.7N. 99.7W 

53S. 148W 

25.7S, 168.2W 

10.I N , 175.7W 

8S. 234W 

38S. 291W 

5.7N, 303.4W 

2S. 352\V 

Table A.2. Identification of possibly active volcanic centers. 

Galileo SSl?N IMS 

Tentative detection? 

No 

No 

No 

No 

SSI 

No 

NIMS at 39±1N. 69±1 \V 

No 

No 

Yes 

NI MS 

SSI at 22S, 168W 

SSJ 

NIMS at 23±3N. 248± 3\V 

No 

No 

Yes 

Gr ound-observed? 

HST N ICMOS? 

96060? 

9906A? 

9508A' 

001 IA' 

96060. 

No 

No 

001113? 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes? 

Surface change? 

No 

No 

Yes 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

Notes 

Tentative identification of ground-observed hot spot 

Surface changes indicate activity 
Tentati ve identification of ground -observed hot spot 

Fa int spot in SSI GS. El 5 images 

New plume deposits detected by SSI in orbit C9 

Possibly detected by N IMS in 132. very faint 

Dark patcn.1. May be same hot spot as above 
Reported at 22±5S, 79±5\V by Goguen et al. (1988) as 

very bright eruption in 1986. Same as 132J"' 

Faint spot in SSI eclipse image 

Poss ibly detected by NIMS in C30, very faint 

Faint spot detec ted by SSJ in El I 

Ident ification based on SSI data 

Pillan-typc p lume deposits detected by SSI in C2 I. 124 

Possib ly detected by NI MS in 132, very faint 

Low albed o and bright red materials 

Probably site of hot spots observed by Universit y of Hawaii 

AO 06/ 1997 

Faint spot in SSI G8 eclipse image. Possib ly same as hot spot 

detected by C. Dumas on 613. 98 at 6±3 S. 358±3 \V and 
by Keck (Keck "'R .. ) 



Appendix 2: Ionian mountains identified to date 
Elizabeth P. Turtle, Windy L. Jaeger, and Paul M. Schenk 

List of the 135 Ionia n mountain s positively identified to date , documentin g locations , 
heigh ts, geomor phic classificat ion (tecton ic or vo lcanic), and proximity to paterae 
(compil ed by re-examining and attempting to minimize discrepancies between the 
lists published in Schenk el al., 200 I, and Jaege r, 2005). The geograp hic positions of 
adjacent paterae a re a lso noted. 



Table A.3. Ionian mountains. 

Feature name Mo untai n position Height Tectoni c/volca nic Numbe r of pa terae Patera(e) position(s) 
(km) (T /V) in contact with (latitude (0). long itud e (0)) 

Lati tude Longitud e mountain 
(0) (0West) 

-
38.2 2.8 4.2 T 
30.4 7.3 4.8 T 0 
86.0 8.0 6.1 
36.6 10.l 8.2 T I 34.9. 11.9 

- 12.5 14.7 9.5 T 0 
31.2 24.7 6.1 

-2 4.0 25.0 6.5 T l -21.8, 24.3 
-35 .4 25.7 3.0 T 
- 84.9 28.9 1.6 
- 10.4 29.l 3.8 T l - 13.5. 23.9 

Ethiopia Planum - 44.l 30.0 3.0-4 .5 T 0 
35.0 30.l >8 .0 T 
30.l 31.8 3.9 T l ( or 2) 29.4, 22.3 (3 1.5, 34.6) 

- 27.2 33.8 3.5- 5.0 T 
Pan Men sa -50.2 34.4 5.0 T l (or 2) -47 .5, 37.8 (-5 1.9, 32.2) 

70.0 36.0 10.7 T 
-87.4 36.4 1.0- 2.9 

38.7 40.5 3.5 T 0 
18.3 43.5 5.9 T 0 

- 25.4 43.7 3.5- 5.5 T 
-65 .0 43.8 0 

12.8 46.2 3.9 T 
Haemus Montes - 69.7 47.7 8.4--10.8 T l -68 .5, 58.2 

69.9 50.6 3.8 T 
- 11.9 55.8 0 

42.0 57.0 11.2 T 0 



22.9 59.5 1.8 
- 15.8 60.8 > 5.1 T 0 

63.3 60.9 
47.8 62.7 0 
-6.7 63. 1 > 2.9 T I - 9.8, 63.6 

Mongibello Mons 22.6 66.6 8.6 T 0 
15.5 67.2 > 1.5 0 

- 25.6 68.9 
39.3 69.8 1.4 0 

Shamshu Mon s - 11.3 71.7 2.9 T 0 
Zal Montes 33.8 72.2 7.4 T I 40.5, 74.9 
Hi' iaka Mont es - 7.4 78.7 4.3 T I - 3.1, 79.8 
Zal Mont es 40.5 79.6 2.5 T I 40.5, 74.9 
Hi' iaka Mont es - 9.4 81.6 4.5 T 0 
Hi'iaka Mont es - 2.1 82.3 11. I T 2 - 3.1, 79.8; - 6.3, 84.1 

25.0 83.3 6.2- 6.4 T 0 
14.2 84.7 3.1-4 .0 T 0 
17.6 86.8 2.4 T I 15.7, 89.8 

Gish Bar Mons 18.9 87.2 9.7- 11.0 T 2 2 1.2, 86.9: 15.6, 89. 1 
33.4 9 1.9 0 
39.3 93.7 8.2 T I 38.7, 24.9 

Skythia Mons 25.7 98.8 5.5- 6.0 T 0 
Monan Mon s 15.4 104.0 6.5 T 2 20.3. 103.8; I 0.3, I 06.3 

-2 0.4 107.8 4.5 T 0 
- 10.3 113.2 6.0-6.5 T 0 

Tvas htar Mensa e 62.1 116.6 2.0 T I 61.5, 120.2 
54.2 120.0 3.0 T 0 

Telegonu s Men sae -63.8 120.9 2.7-4.0 T 0 
Capaneus Men sa - 16.5 121.1 9.2- 9.5 T 0 
T vashtar Mensae 58.8 122.4 6.0- 6.6 T 2 61.5, 120.2; 64.8, 126.0 

- 13.0 124.2 5.0 T 0 
- 26.3 124.5 3.9- 6.0 T 0 

45.6 125.9 5.0- 7.2 T I 47.9, 123.5 
(continu ed) 



Table A.3. Ionian mountains (cont.). 

Feature name Mou ntain position Height Tectonic /volcanic Number of paterae Patera(e) positio n(s) 
(km) (T/V) in contact with (latitude ( 0

), longitude (0
)) 

Latitude Longitude mountain 
(°) (

0 West) 

Euxine Mons 26.5 126.2 6.0- 7.7 T 2 25.6, l 24.3; 23.3, l 25. l 
14.5 127.2 3.0-3 .3 T I 16.3, 126.1 

- 42.5 129.7 3.2-4 .5 T I - 41.6, 137.5 
Seth Mons - 10.3 134.0 7.0-7 .5 T 0 

- 19.4 148.6 2.0 T I -18 .7, 150.7 
-3 7.0 148.7 >3. 0 T I -35.0 , 152.0 
- 64.2 157.2 1.7 0 

28.9 159.5 3.0 T 2 27.5, 157.9; 3 1.6, 159.1 
-68 .2 159.5 1.9-4.8 0 

Tohil Mons -28 .9 160.3 9.0- 9.4 T 3 -3 5, 152; -2 7, 158; -28, 160 
- 60.8 161.6 l.l - 2.2 

47.0 162.0 2.2- 5.5 T 0 
Thomagata 25.2 165.5 V I 25.2, 165.5 

-2 3.9 l 71.9 3.9-4 .0 T 0 
16.8 173.7 l.5 V I 16.8. l 73.7 
18.7 174.4 l.5 V 0 
64.5 174.8 3.5 T 

- 77.7 179.0 2.7 T 
20.7 188.7 2.4- 5.5 T 0 

Dorian Montes -2 1.5 193.0 8.5-9.2 T 2 -2 3.0, 193.9: -20, 194 
59.2 195.5 8.6- 11.0 T I 59.4, 198.6 

-7 3. 1 196.8 7.0- 7.3 T 
73.8 200.5 7.0 T 

- 52.0 200.9 l. 7 I -51. 203 
Rata Mons -35 .7 201.3 7.0- 8.1 T I -35.2. 199.2 



Doria n Mo ntes - 26.8 20 1.8 7.7 T 0 
- 57. 1 203.9 1.8 I -55 , 207 

53.0 206.8 9.0 T 0 
-35. 1 2 10.3 4.5 T I - 36, 208 

9.2 212.7 > 3.3 T 0 
Ot Mon s 4.1 2 I 5.5 3.6 T 0 

-27 .2 236.0 0 
Ionian Mons 8.6 236. I 12.7 T 0 
Caucas us Mons -32.2 238.0 10.6 T 0 
C rimea Mon s - 75.0 243.4 3.7 T I - 74.7. 246 
Pillan Mons - 7.9 245.5 5.0- 5.3 T 0 

- 29.9 245.6 2.0 V I - 29.9, 245.6 
Nemea Planum -6 4.8 248.2 2.8- 6.0 T 2 - 67.2, 242.6; -62.6, 244.4 

- 69.9 248.7 1.9 0 
Nile Mon tes 50.2 249.2 9.0 T 0 
Nile M ontes 57.5 253.4 6.5 T 0 
Danu be Plan um - 2 1.5 257.6 3.4-5.5 T 2 - 18.4, 255.7; -25 .2. 257.7 
Egypt Mons - 40.2 258.9 10.0 T 0 

7.8 262.0 4.0 T 0 
Boosaule Montes - 2.2 263.9 7.0 T 0 

23.6 269.0 7.0- 7.2 T I 23.1, 266 
Boosaule Montes - 2.8 269.2 8.5 T 0 
Boo saule Montes - 9.6 272.3 17.5- 18.2 T 0 
Silpium Mons -5 1.8 273.4 5.5 T 0 

- 31.3 273.6 4.6 T 0 
-5.4 279.1 4.0 T I - 6.5, 276.1 

9.2 279.3 4.0 T 0 
37.8 283.4 0 

7.0 284.5 4.5 T 0 
U lgen M ontes -39.1 284.7 4.0- 6.0 T 0 

75.0 287.0 4.2- 8.4 T 
-23.3 295.2 3.9- 6.7 T 0 
- 36.3 299. I 3.7 T 0 

(co111i1111ed) 



Table A.3. Ionian mounta ins (cont.) . 

Feature name Mountain position Height Tectonic /volcanic Number of paterae Patera(e) position(s) 
(km) (T/V) in contact with (lat itude (0), longi tude (0)) 

Latitude Longitud e mountain 
(0) (0West) 

lynx Mensa - 62.l 304.0 4.5 T 0 
-44.6 310.1 > 1.7 0 

Argos Planum -47.7 3 18.3 3.2 T I -48.6; 320. I 
Carancho Montes -5.0 3 18.7 8.1- 8.5 T I 1.9. 322.4 

71.0 320.8 5.4 
60.5 324.0 4.9 T 0 
14.8 331.7 4.9 - > 6.0 T 0 

lopo lis Planum - 34.9 333.1 4.1-4.5 T 0 
43.7 334.7 I 45.0, 337.1 

Euboea Montes - 48.0 336.2 10.3- 13.4 T 0 
56.0 337.0 9.6 T 0 

1.5 34 1.2 7.0 T 3 -0. 1, 340; 0.7, 341; 0.7, 344 
-24.7 345. 1 2.5 T I ( or 2) -22 .2, 345.4 (-26 .6. 343.3) 

1.6 346.9 4.5 T 0 
Euboea Montes - 51.4 348.6 2.5 T I - 52.4, 343.2 
Apis Tholu s - 10.9 348.7 V I - 10.9, 348.7 
l nachus Tholus -15 .8 348.8 1.8 V I -15 .8, 348.8 
Echo Men sa -79 .9 355.7 0.7- 3.0 0 

Possible mountains 22.4 151.6 > 0.8 l 21.1, 151.6 
20.3 157.3 > ~0.9 l 19.4, 158.8 
13.4 160.7 2 I l.3 ; 155.8; 11.8, 157.2 

- 1.7 183.7 >~ 0.7 0 
4.6 185.8 >~ 0.8 I 6.3, 187.6 

No te: Values for longitude increase to the west. 
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26 Al decay, 75 
60 Fe decay, 75 

abso rption band , 17 
Aca la 

Fluctu s, 42, 32 1 
plum e, 165, 172 

accretio n disk mode l, 6 1- 66 
see also circ um-Jov ian accret ion disk 

accretio n of lo, 73- 80 
compos ition , 73- 77 
initial therma l state , 77- 80 

adaptive o pti cs (AO), 294- 297 
ADON IS AO system, 294 
extreme AO system. 296 
Keck AO system, 295- 297 

ADON IS, 288 
Ah Peku Pa tera, 118, 3 13 
Aid ne Patera , 3 17 
AKR , see auro ra l kilometric radiat ion 
albedo. 8, 12- 13, 17 

bolomet ric, 98 
low-a lbedo fea tures, 139 
patte rn s, 137 
spectra l geome tr ic albedo 

Alfven wing model, 41 
allot ro pes o f sulfu r, 2 1 
Altj irra Pa tera , 3 13 
Aluna Patera , 3 12 

Amalthea, 6 
Galileo fly-by, 39, 53 

Am aterasu Patera, 320 
Amira ni. 48 .. 3 13 

flow fields. 144 
plum e, 164 

am mo nia. 14 
AO , see adap tive opti cs 
Apis Th o lus, 114, 330 
a rcuat e scar ps, 120 
Argos Pla nu m, 321, 330 
Ar inn a Fl uctu s, 3 15 
Aru sha Pa tera , 3 12 
AS I, see atmosp here struct ure instrum ent 
asteroi ds. 73-7 4 
asthenosph eric d iapir s, 122- 123 
Astronom ica l Unit (AU) , 6 
Atar Patera , 3 19 
Aten Pate ra , 4 1, 32 1 
atmosp here, 23 1- 259, 293 

ato mic oxyge n, 245 
atom ic species, 244- 247 
atomic sulfur . 245 
esca ping materials. 267. 269- 270 
ejectio n pro cesses, 267- 270 
ionosp here. 247-248 
interac tion with Jovian mag netos phere 

265- 266, 279-282, 293 
minor mo lecular species, 242- 244 
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atmosphere (co111.) 

models , 233, 248- 256 
modern buffered model s, 248- 249 
photoc hemical models, 252- 254 
radiative models, 250- 252 
unified model s, 254- 256 
volcan ic gas composition models, 

249- 250 
plasma torus intera ctio n, 267- 270 
po tassium, 244- 247 
pressure, 17 
sod ium , 244-247 
S0 2 atmosphere, 234- 242 

infrared obse rvation s, 242 
mm ob servation s, 234-236 
ultrav iolet observatio ns, 236- 242 

stru cture instrumen t (ASI), 36 
volcanic vs. sublimation nature , 257- 258 

AU, see Astrono mical Unit 
auroral kilometric rad iatio n (AKR) , 48 

Babbar Pat era , 319 
Balder Pa tera, 152 
Barnard , E.E., 6- 7 
Beta Scorpii, 17 
bolomet ric albedo, see albedo 
Boosa ule Montes, 329 
Bosp horu s Regio , 151 
black-body 

flux peak , 13 
temp erature , 76 

bloedi te, 20 
blowout model, 62 
br ightening 

anomalous, 13- 14 
globa l, 14 
post-eclip se, 15, 195. 202 

brightness temperature, 13, 234 
infrared , 21 

Burnham , S.W. , 7 
Byerlee's Law, 122, 127 

Callis to , 6, 61, 70 
density, 9, 17 
Galileo fly-by, 39, 43 

Ca ma xtli Pat era, 315 
Capa neus Mensa. 327 

Carancho Mont es, 330 
carbonaceous chondrites, 73- 75 

see also Tagish Lake carbonaceous 
chond rite 

Cass ini. J.D. , 6 
Cassini- Huygens, 15, 51, 288 
Cataqu il Patera , 323 
Catha Pat era, 3 12 
Caucasus Mon s. 329 
celestial mechan ics, 36 
Chaac, 3 16 

Chaac - Camaxtl i region, 51. 150, 152 
Pat era, 45, 52 

charged pa rticle, I 6 
charge exchange, 269 
chem istry of plumes, I 78- 179 
chlorine compounds, 218 
chondr itic meteorites, 79, 97 
Cho rs Patera , 319 
circum-Jovian accretion di sk, 66- 73 
circum stellar disks, 65 
coacc retion mod el, 62, 64 
coloration, 8, 25, 140- 142, 193, 207 
Columb ia River Flood Basalt , 147 
compos ition, 73- 77, 96- 97 

accretion of lo , 73- 80 
chemical composition of volca nic 

product s, 140 142 
core , 97, 194, 288 
crust , 126- 127 
mant le, 97, 194 
surfa ce, 2 1, 24. 193- 22 1 

metal s, salt s, and ha logen co mpound s, 
217- 219 

silica tes, 220- 221 
spectroscop ic deter mination of, 197- 22 1 
sulfur , 202- 217 
water and hydro xide s, 219- 220 

co mp ressional faulting , 12 1 
com pre ssive stress. 122 
co re, 97, 194, 288 
co re accret ion- gas captur e mode l. 61- 66 
corona, 268 
Coulomb failure, 122 
Creid nc Pa tera , 32 1 
Crimea Mon s, 329 
crustal co mpo sitio n and sta bility, 126- 127 
C-type asteroids , 73 
Cuchi Patera , 315 



Culann, 41 
Cu lann- Tohil regio n, 15 1 
Pa tera, 3 16 
plum e, 165, 17 1 

cyclooc tal sulfur , see sulfur ; S8 

Daedalu s Patera. 3 19 
Danu be Planum , 121, 329 
Darw in- Radau relation ship , 94 
Dazhbog Pa tera, 54, 320 
DDS , see du st detecto r sub system 
density, 9. 17, 90, 93, 194 

2-layer hydro static model , 94- 95 
3-laye r model s. 95- 96 
core, 94-95 
shell, 94-95 
structure 93- 96 

deposits, see plum e ... 
diamet er of lo , 8, 17 

Barnard 's diam eter , 7 
Michelson's d iameter. 8 

disap pearance even t, 13- 14 
Don ar Flu ctu s, 3 17 
Doppler t racking , 91, 93 
Do rian Montes , 328- 329 
dow nslope cree p, I 19 
D- type aste roids, 73-7 4 
dust , 267 

dete ctor subsystem (D DS). 36- 37 
plum es, 167- 17 1 

Dusurra , 3 13 

eche lle spectrograph , 18 
Echo Mensa, 330 
eclipse cur ve, 8, 13- 15 
Egypt Mons, 329 
Ekh i, 3 12 
electrod ynamic co uplin g to Jupi ter's 

ionosphere, 282- 284 
electron 

flux, 194 
impac t dissoc ia tion, 268- 269 
imp act ionizat ion, 268- 269, 27 1, 28 1 

elemental sulfur see su lfur 
Ernako ng Patera. 55, 117, 149, 313 
endo genic emission. 98 
energe tic parti cles detecto r (EPD) . 36- 37 
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energetic parti cle instrum ent (EPI). 36 
EPD, see energetic particl es detector 
EPI , see energetic particle inst rument 
ESO 3.6-m telescope. 288 
Estan Pat era, 118, 3 12 
Ethiopia Planum , 326 
Etna , Ita ly, 134 
Euboea 

Flu ctus, 41, 322 
Mons, 116, 119, 330 

Eu ropa, 6. 80- 81 
density, 9. 17 
Galileo fly-by, 39 

EUV, see ext reme-ultrav iolet spectrome ter 
Euxine Mon s, 110. I 18. 328 
evaporate salts, 195 
evapo rite hypoth esis, 19- 20 
evo lution of lo, 6 1- 82 
extrem e-ultra viole t spectrometer (EUV). 36 

Faint Object Spectrograph (FOS), 238 
far-u ltraviolet emissio n, 15 
ferr ic sulfat e, 20 
flow fields 

Amirani , 144 
Mau i, 144 
Pillan. 145, 147 
Pu 'u' O 'o'- Kup aiana ha , 145 
Zamama, 117 

flux tube , 194 
fly-by . Galileo. 43- 50 

A34, 55- 56 
G 29. 51- 54 
124, 37, 44- 48 
125, 44, 48-50 
127. 50, 52 
13 1, 50- 54 
I32, 50-55 
133, 50. 55 
135, 50, 55 
·' the lost lo fly-by'' , 38-4 1 

Fo Pate ra . 3 17 
FOS , see Faint Object Spectrograph 
Fuch i Patera , 32 1 
fut ure missions to lo , 299- 302 

J UNO, 300 
New /-/ori::,011s, 3, 288, 300 

Fjor gyn n Fluctu s, 322 
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Gabija, 317 
Galilei, Gal ileo, I, 5- 6 
Galileo. 14, 35- 56, 288 

atmosphere structure instrument (AS I), 36 
celestial mechanics, 36 
dust detector subsystem (DDS), 36- 37 
energetic particle instrument (E PI), 36 
energetic particles detector (E PD), 36 37 
Europa mission (GEM), 37, 43 50 
extreme- ultravio let spec trometer (EUV), 

36 
fly-by, 43- 50 

A34 , 55- 56 
G29, 5 1- 54 
124, 37, 44- 48 
125, 44, 48 50 
127, 50, 52 
131, 50- 54 
132, 50-55 
133, 50, 55 
135, 50, 55 
"the los t lo fly-by'", 38-4 1 

heavy ion counter (H IC) . 36 37 
helium abundance detector (HAD), 36 
high-gain antenna, 38 
Ju pite r impa ct, 50 
light ning and radio emissions detector 

( I RD ), 36 
low-gain antenna (LGA). 38, 40 
magnetome ter (MAG), 36- 37 
millennium mission (GM M), 50- 55 
mission plan, 38 
nepholometer (NE P), 36 
orb its, 39. 43 55 
net flux radiometer (N FR ), 36 
nea r-infrar ed mapping spectrometer 

(N IMS), 35- 37, 39, 41 43, 45, 47 48 , 
5 1. 54--55, 140. 173 

neutral mass spectrometer (NMS), 36 
nominal mission, 37, 41 43 
phot opolarim ete r and radio meter (PPR) , 

36 37, 48, 98 
plasma detector subsystem (PL S), 36- 37 
pla sma wave subsystem (PW S), 36-37 
radio propagation, 36 
sol id-state imaging system (SSI), 35 36. 39, 

41-43 , 45, 48, 51 
ultraviolet spec trometer (UYS), 36- 37 
volcanism observations, 140 153 

Ganymede, 6, 80 8 1 
dens ity, 9, 17 
density waves, 70 
Galileo fly-by, 39. 50 
spect ra , 12 

gas plume s, 17 1 173 
gas-starved disk model , 63. 69 7 1, 73, 75, 

80 
G HR S, see Goddard High-R esolution 

Spectrograph 
giant planet forma tion, 61- 66 
Giant Segmented Mi rror Tele scopes 

(GS MT ), 297 
G ibil Pa tera , 320 
Gi rru , 45. 318 
Gish Bar, 4 1 

Mons, 110, 116, 118, 327 
Patera, 117 118,3 12 

Goddard High-R eso lutuion Spectrograph 
(GHRS) , 238 

gravitat ional field. 9 1- 92 
gravity, su rface, 90 
gravity-assist trajectory, 17 
GSMT, see Giant Segmented Mirror 

Telescope s 
gyration velocity, 271 
gyrocnergy, 271 272 
gyromotions of ions /electro ns, 268, 272 

H20 ice, 11- 12, 17 
HAD. see helium ab unda nce detector 
Haemus Mont es. 326 
Hale 5-m telesco pe, 12 
Haokah Patera, 45. 317 
headscarps, 119 
heat flow, see sur face hea t flow 
heavy ion coun ter (HIC). 36- 37 
helium abundance detector (HAD), 36 
hematite, 20 
Heno Patera, 321 
Hephaestus Patera , 320 
Hertzspr ung, E., 8 
Hertzspru ng- Russell lumino sity 

temperature diagram . 66 
Hi'ia ka 

Monte s, 113, 116, 124, 327 
Patera, 124, 3 11 

H IC. see heavy ion coun ter 
high-gain antenna, 38 



Hill Sphere, 269 
history of exp lora tion, 5- 28 
Hod ierna, G.B .. 6 
hot spots, I, 41- 42, 45, 49, 97- 98. 139 
HST , see Hu bble Space Te lescope 
Hubb le Space Te lescope (HST). 14- 15, 43, 

140,266, 287- 288 
Faint Object Spectrograph (FOS), 238 
plume observat ions, 17 l 

Huo Shen Patera, 32 1 
hydrated silicates, 195 
hydroch lor ic acid, 219 
hydroxides. 220 

impact crater. 22 
fnachus Th o lus, 114. 330 
infrared as tronomy. 11 
infr ared observa tion, 12, 22 
infrared inter ferome ter spectrometer ( I RIS). 

98, 137 
infr ared spectr um , 23 
inter ior of Io, 89- 105 
Internationa l Ju piter Watch, 196 
In tern at io na l Ultrav iole t Exp lorer 

spacecraft, 2 1, 24 
ionosp here, 15, 247- 248 
Ionian Mons. 116, 329 
ion izat ion 

electro n imp act ion iza tion , 268- 269. 27 l. 
28 1 

lifetimes , 269 
of neu tra l cloud, 267- 270, 272 

ion ized spec ies, 2 1, 23 
lopo lis Plan um , 330 
lo Watch, 196 
·' Jo week ' ", 19 
I RAM 30-m telescope , 234 
IRI S, see infrared int erferometer 

spectrometer 
fsum Pate ra , 317 
lt za rnna , 312 
lynx Mensa , 330 

Janu s Patera, 31 1 
James Webb Space Telescope, 299 
JO I, see Ju piter orb it insertion 
JUNO , 300 
Jupiter. 9 
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decametr ic radio emission , 265 
elec trodynamic coup ling of ionosp here and 

lo , 282- 284 
magnetosphere , 15. 18. 50, 137. 194, 265, 

268 
magneto tail. 277 
interac tion with Io's atmosphere, 265- 266, 

279- 282, 293 
Jup iter orbit insertion (.JOf), 38-41 
plasma torus co upling with ionosphe re. 

277 

Kami-Nari Patera. 323 
Kane hekili, 42, 45, 3 10 

plume, 164 
Karei Patera, 3 10 
Keck 10-m telescope , 288, 295- 296 
Kep ler, laws of planeta ry motion. 6 
Kh alla Patera, 323 
kinematic disk viscosi ty, 66 
Kinich Ah, rn, 32 1 
Kui per. G. P ., 10 
Kurdalago n Patera , 318 

lands lides, 118- 119 
Laplace, Pierre Simon, I, 6 
Laplace resonance , l , 6. 80- 8 J. I 02, 

104- 105, 289 
lava on Earth 

andes itic, 134 
basal ts, 134 

'a'a , 134- 135 
cont inental flood ba salts (CFBs) , 135 
paho hoe, 134- 135 

ca rbonat ites. 134 
daci tic, 134 
felsic, 134 
fire fou n ta ins, 133 
flows. 133 
high-te mperature. 133 
lakes , 133 
mafic, 133 
Precambria n komatiite flows, 135 
rhyolitic, 134 
silicate lava lakes , 133 
submarine , 134 
sulfu r flows. 134- 136 
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lava on Earth (cont.) 

tubes, 134 
ultramafic , 134 

lava on lo 
see also lava on Earth 
compo sitional range, 291 
flow fields 

Amirani, 144 
Maui , 144 
Pillan. 145, 147 
Pu' u O'o-Kupaianaha, 145 
Zamama. 117 

lava lakes, 142 
pyroclastic deposi ts, 142 
silicate lava flows, 142 

Lei-Ku ng Fluc tus, 3 17 
Lei-Zi Fluctus, 323 
Lerna Rcgio , 320 
Lick Observato ry 

12-inch refra ctor , 6, 8 
36-inch rcfractor, 6- 7 

lightni ng and rad io emissions de tector 
(LRD) , 36 

litho sphere, 12 1- 122 
compres sion , 121, 123, 125 
strengt h, 137 
th ickness, 124- 126, 290 

Liew, 3 19 
Loki , 39, 47-48. 98. 139- 140 

Pat era . 55, 232, 320 
plume , 165 

Lok i- Daeda lus region. 39 
Love numb er, 91- 94 
low-gain antenna (LGA), 38, 40 
LRD , see light ning an d radio emission s 

detector 

MAG , see ma gnetometer 
magnetom eter (MAG) , 36- 37 
mag netospher e, Jo via n, 15, 18, 50, 137, 194, 

265, 268 
Malik Patera , 3 14 
Malun ga Patera , 3 18 
Manua Patera , 32 1 
Mardu k. 41- 42, 3 18 

plume. 165 
Mariu s (Mayr) , Simon , 5- 6 
mass, 90 

mass-was ting proc esses, 118- 119, 126 
Ma sub i. 45, 31 1 

plume , 164 
Mau i 

flow field , 144 
Patera , 3 14 
plume , 164 

Mau na Loa , 134 
Maxwell ian di stribution. 272, 276 
Mazda Catena , 32 1 
Mbali Patera , 310 
McDonald Observ ato ry 82-inch telescope, 

10 
melt segregation. I 04 
MEL TS program , 126 
methane , 14 
Micha bo Patera , 317 
Miche lson , A. , 8 
Mihr Patera , 320 
Mithra Patera , 319 
MMSN , see minimum-ma ss (Jo vian) sub­

nebula 
minimum-mas s (Jovian) sub-neb ula 

(MMSN) , 64, 67- 70 
model s 

accretion disk model , 6 1- 66 
Alfven wing mod el, 41 
atmo spher ic mode ls, 233, 248- 256 

modern buffered models , 248- 249 
photoc hemical mode ls, 252- 254 
radiati ve models , 250- 252 
unified mode ls, 254- 256 
volcan ic gas compo sition mod els. 

249- 250 
blowo ut mode l, 62 
coaccret ion model , 62, 64 
Gal ilean satellite format ion mod els, 

194-195 
phot oche mica l mod els, 233 
plasma toru s model s, 272- 275 
plume model s, 179- 183 

boundary co nd ition s, 180- 18 1 
co mpu tational fluid dynami cs mod els, 

180, 182 
direct simulati on Mo nte Carlo models , 

180, 182- 183 
stocha stic- bali stic mo dels , 180- 182 

time-va rying disk models, 70- 73 



Monan 
Mon s, 110, 118, 123 , 327 
Patera, 123, 3 12 

Mon gibello Montes, 113, 116, 327 
Morabito , Linda , 23 
mountains , 24-25 , 109- 127 

Apis Th olus, 330 
Argo s Plan um. 32 1, 330 
associa tion with paterae , 112 
Boosaule Mon tes, 329 
Capane us M ensa , 327 
Cara ncho Mont es, 330 
Cau cas us M ons, 329 
Cr imea Mon s, 329 
crus tal compo sitio n and stab ility, 126- 127 
D anub e Planum , 329 
Dorian Mont es. 328- 329 
Echo Mensa, 330 
Egypt Mon s, 329 
Eth iopia Planum , 326 
Etna , It aly, 134 
Euboea Fluctu s, 322 
Euboea Mont es , 116, 119, 330 
Euxine M ons, 110, I 18, 328 
Fjorgyn n F luctus , 322 
form ation mechani sms, 120- 124 
Gish Bar Mo ns, 110, 116, 118, 327 
globa l dist ribution , 110- 112 
Ha emu s M ontes. 326 
Hi 'iaka M on tes, 113. 116, 124 , 327 
lnac hus Th olus, 330 
Ionian Mons. 116, 329 
lopolis Pla num , 330 
lynx Men sa, 330 
Lei-Kun g Fluctus, 3 17 
Lei-Zi Fluc tu s, 323 
litho sp her ic thi ckness , I 24-126 
loca tion of , 111 
ma ss-wast ing pro cesses, 118- 119, 126 
Monan Mons , 110, 118, 123, 327 
M ongibello M o ntes. 113, 116. 327 
morphol ogy, 112- 119 
Nemea Planum , 329 
Ni le Mo ntes , 329 
Ot Mon s, 329 
Pan Mensa , 326 
Pillan Mon s, 329 
Rata Mon s, 328 
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rela tionship to volcanism , 112, 117- 118. 
121 

Seth Mons , 328 
Sha msho M ons, 327 
Silpium Mon s, 329 
Skyt hia Mon s, 327 
Sobo Fluetu s, 3 16 
South Zal Mon s, 116- 117 
stra tigrap hy, 119- 120 
structur e. 116- 1 17 
surfac e modific ati o n processe s, 118- 119 
Telegonus Men sae, 327 
Thomagata , 328 
T obi! Mon s, 113- 114, 116, 328 
Tsui Goab Fluctus , 3 16 
Tvas htar Mensae, 327 
U lgen M onte s. 329 
Za l Montes , 327 

Na- D line, 16, 18 
Namarrkun, 323 
NASA, 18 
near- infr ared mapping spec trometer 

(NIMS) , 35- 37, 41-43 , 45, 47-48 , 51, 
54-55 , 140, 173 

near- infr a red observation. 12, 17 
Nemea , 32 1, 329 
NEP, see nepholometer 
nepho lometer (NEP) , 36 
Neptu ne, 9 
net flux rad iometer (NFR) , 36 
neutral clo uds. 265- 272 
"Ne utral Clo ud T heo ry'', 272- 273 
neutral mass spec tro meter (N MS), 36 
Ne11' H ori:::ons, 3. 288 , 300 
NF R, see net flux radiometer 
N ile Mont es, 329 
NMS , see neutral ma ss spectrome ter 
normal faultin g, 12 1 
No rth Zal Mon s. 113, 116- 117 
Nusku P atera, 3 10 

occultatio n photometr y, 139 
Orgu eil meteor ite, 19- 20 
out er as tero id belt , 73 
outer plane t a lignm en t , 17 
orbital evol uti on. I 02 
orbi tal period , 90 
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o rbit s. Galileo, 39, 43- 55, 52 
see also fly-by 

orthopyroxene , 97 
OSlRIS, 295 
Ot , 3 18 

Mons , 329 
Overwhelmingly Large Telescope (OWL) 

I 00-m telescope , 288, 297 
OWL , see Overwhe lmingly Large Telescope 
oxygen 

at mospheric ato mic oxygen , 245 
clouds , 271 
ionization lifetime , 269 
oxygen detection , 18 

Palomar 5-m Hale telescope , 298 
Pan Mensa, 326 
patcra 

Ah Pek u Patera , 3 13 
Aidne Patera, 317 
Altjirra Patera , 313 
Aluna Pat era , 3 12 
Amaterasu Patera , 320 
Arus ha Patera , 312 
Ata r Patera , 3 19 
Aten Patera, 41, 32 1 
Babbar Pat era , 3 19 
Camax tli Patera , 315 
Cataqui l Patera , 323 
Cat ha Patera , 312 
Chor s Pat era , 3 19 
Creidne Pat era , 32 1 
Cuchi Patera , 3 15 
Culann Patera , 3 16 
Daed alus Patera. 3 19 
Da zhb og Patera , 54, 320 
Emakong Pa tera , 55, 117, 149 
Es tan Patera , I 18, 312 
Fo Patera , 317 
Fuchi Patera , 32 1 
Gibil Patera, 320 
Gish Bar Patera , 117- 118, 3 12 
Heno Patera , 32 1 
Hephae stus Patera , 320 
Hi 'iaka Patera , 124, 31 1 
Huo Shen Patera , 32 1 
!sum Patera , 317 
Janu s Patera , 3 11 

Kami -Nari Patera , 323 
Kar ei Patera, 3 10 
Khalla Patera , 323 
Kur da lago n Patera , 318 
Loki Patera. 55, 232, 320 
Malik Patera , 3 14 
Malun ga Patera , 318 
Manu a Pa tera , 321 
Maui Pat era , 314 
Mbali Patera , 3 10 
Mich abo Pate ra , 3 17 
M.ihr Pat era , 320 
Mithra Patera , 3 19 
Monan Patera, 123,312 
Nusku Patera. 310 
Pillan Patera , 319 
Prometh eus Patera , 316 
Pyerun Patera , 3 19 
Ra Pat era, 41-42. 137 
Radeg ast Patera , 3 16 
Rat a Pat era , 317 
Rei den Pa tern, 3 18 
Ruaum oko Pat era , 315 
Ru wa Patera , 3 10 
Sengen Patera , 320 
Sethlaus Patera , 317 
Shakuru Patera , 3 19 
Shamash Patera , 3 16 
Sigurd Patera , 3 12 
Surt Patera , 4 1 
Svaro g Patera , 319 
T homagata Patera. 117 
Tien Mu Patera. 3 15 
Tie rmes Patera , 322 
Toh il Patera , 113, 153 
Toi-Ava Patera , 321 
Tupa n Pat era , 53, 55, 150, 3 15 
Tvashtar Paterae, 52 
Ukko Patera , 323 
Ulgen Patera , 320 
Uta Pat era , 310 
Viracocha Pate ra , 319 
Vivasva nt Patera , 320 
Wa yland Pat era. 3 18 
Yaw Patera , 3 15 
Za l Patera , 113, 311 

Pele, 15, 44, 48, 51, 3 19 
caldera , 52 
plume, 53, 165, 167, 169, 173- 174, 177 



deposits. 173- 174. 206 
0 /S ratio, 207 

pho sophorus , 207 
photochemical models , 233 
photometr y, I 0 

lo eclipse, 14 
photoelectric, 8, 13 
ultra violet, 17 

photopolarimeter and radiometer (PPR), 
36- 37, 48, 98 

Pickering . W.H. , 6, 8 
pickup ions/electrons, 268, 271- 273 
Pillan. 39. 41-42 , 44-45 , 48 

lava flow field, 145. 147 
Mons. 329 
Patera, 319 
plume , 165 

depo sits. 174 
Pioneer missions. 16- 22 

atmo spher ic detection , 23 1 
Pioneer JO, 16-17, 288 
Pioneer I I , 16, 288 

pla ins. 25 
plasma detector subsystem (PLS), 36- 37 
plasma torus. 2 1. 50. 195. 265, 267, 

271- 279, 294 
Cassini flyby, 277 
Cassi11i UVIS monitoring , 277- 279 
coupling with Jupiter 's ionosphere , 277 
energy flows, 274 
interaction with Io's atmosphere , 267- 270, 

280- 28 1 
mod els, 272- 275 
radiation a nd plasma toru s electron s, 

273- 274 
radia l structur e of, 276 
region s of. 275-27 6 
vertica l structur e, 276 

pla sma wave subsystem (PWS) , 36- 37 
PLS, see plasma detector subsys tem 
plume , 23, 26, 138- 139, 163- 188 

Aca la, 165, 172 
Amirani , 164 
chemis try. 178- 179 
Cu lann , 165, 172 
deposit s, 173- 176 

maximum ranges, 175 
du st , 167- 17 1 
dynamics. 179- 183 
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environmental interactions , 183- 185 
gas , 171- 173 
HST observations of, 171 
in eclipse. 172 
Kanehekili, 164 
Loki , 165 
Marduk , 165 
Ma subi, 164 
Maui. 164 
modeling , 179- 183 
Pele. 53. 165, 167. 169, 173- 174. 177. 207 
Pillan , 165 
Prometheu s, 51. 143, 164. 167- 168, 170, 

173- 174, 184 
Ra , 165 
red rings , I 77 
sightin gs map , 176 
sources , 176- 178 
Thor , 164 
Tva shtar , 53, 164, 177 
Volund, 165 
Zamama, 114, 117, 164, 170 

polarimetry , 139 
potassium 

atmospheric, 244- 247 
compound s, 217- 2 18 
emission . 18 

PPR. see ph o topolarimcter and radiomete r 
Pravda , 16 
pre-main- seq uence (PMS) model track s. 65 
primordial disks, 66 
Prometheu s, 4 1- 42, 48 

concen tric rings, 168 
Patera , 3 16 
plume , 5 1, 143, 164, 167- 168, 170, 

173- 174, 184 
deposit s, 174 

proton flux, 194 
P-type aste roids, 73- 74 
Pu 'u O'o-Kupaianaha flow field. 145 
Pyerun Patera. 3 19 
PW S, see plasma wave subsystem 

Ra Patera , 41-42 , 137 
Radega st Pa tera , 113, 3 16 
radio burst , 18 
radio propagation , 36 
radiu s, 90 
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Raro g, 320 
Rat a 

M ons, 328 
Pat era, 3 17 

reapp ea ra nce eve nt , 13- 14 
Reiden Pate ra , 3 18 
resonant scatte ring, 18 
resurfa cing rat e, 24, 99, 109, 120, 137, 183, 

292- 293 
reverse fa ulting, 12 1 
rheologica l stru c tur e. 99- 102 
Roche lobes, 62 
Ro emer, O le, 6 
rota tional br ight ness vari at ion , 8 
ro tation a l deformatio n, 90- 91 
rotat ion ra te. 90- 9 1 
R uaumo ko Pat era , 3 15 
Ruwa Patera , 3 10 

salt pan s, 195 
sapp ing, 118- 120 
Saturn , 9 
scannin g prism spectro meter, 12 
scarp s. 119- 120 
selensulfur , 20 
Sengen Pate ra , 320 
Seth Mons, 328 
Sethlaus Pate ra , 3 17 
Shakuru Pa tera , 3 19 
Shak ura- Su nyaev a model, 67 
Shamash Patera , 3 16 
Sham shu Mons. 113, 116, 327 
Shan go, 323 
shap e of Io , 92- 93 
shield vo lca noes, 117 
S iderius Nw 1cius , 5 
Sigurd Pa tera . 3 12 
silicate , 26-2 7, 220- 221 

hyd ra ted silicat es, 195 
magma, 99 
volca nism, 24- 26, 13 7, 151. 267 

Silpium M o ns, 329 
Skyt hia M ons, I 17- 118, 327 
slum ping. 118- 119 
So bo Fluctu s, 150, 3 16 
sod ium 

atm ospher ic, 244- 247 
clo ud, 195, 270 
compo unds , 2 17- 218 

ioni zation lifetim e, 269- 270 
solar neb ula . 64, 66- 67 
so lar phase funct ion, 8 
so lar reflec tcan ce spectra , 198 
solar wind . 50 
sola r zenit h angle (SZA) , 233, 240 
solid -sta te imaging system (SSI). 35- 36, 

4 1-43 . 45, 48, 5 1 
So uth Za l Mon s, 116- 117 
speckle in terferom etry, 139 
spectra l fea tures o f lo, 199 
spec tral geometri c a lbed o , 17, 19- 20 
spect ra l reflectanc e, I 0- 11 
spect rog ra ph, cchellc, 18 
spect rophoto metr y, I 0 
spectro scopy, I 0 

determin ation of Io's compos ition, 
197- 22 1 

mm -wave heterodyne spectro scop y, 
234-23 6 

SPIFF I, 295 
spino ut di sk mod el, 62- 63 
Spit zer Spa ce T elescope, 66 
sputt ering, 23, 194, 232, 268- 269 

velocity dist rib utio n, 269 
strati graph y, 119- 120 
subsidence stress, 125 
sulfu r, 12, 24, 27 

S3 • 205 
S4 • 205- 206 
S8 , 19- 2 1. 141,2 05 
S00 , 205 
allotro pes. 2 1, 23- 26, 195, 205 
atmos pheric at omic sulfur , 245 
chlor ide , 142 
clo uds, 27 1 
dichloride, 142 
diox ide, 208- 2 13 

atm os phere, 196, 234- 242 
con densatio n, 15, 24, 195, 2 10 
di str ibut ion, 43, 45, 5 1, 239- 24 1 
evapora tion. 15 
frost, 15, 23- 24, 27, 137, 141, 209- 2 10, 

232 
gas, 15, 23, 45. 137, 232 
ice, 15 
ionizati o n lifetime. 269 
lines, 234-236 
physica l pro pert ies, 208 



radiolytic properties. 208 
reflection spectra of. 24, 209 
spa tial distr ibution, 210- 213 
spectral properties, 208 
spec tro scopy and spectral mapping , 

208- 2 10 
sublimation, 15, 2 10, 232 

disu lfur monox ide. 215- 215 
elemental, 205 
impurities. 202 
ioniza tion lifetime. 269 
long-cha in sulfur polymers. 207 
monoxide, 2 14. 242- 243 
on lo. 202- 22 1 
photolytic and radiolytic properties. 

20 1- 202 
physical properties, 198- 200 
polysulfur oxides , 205, 215 
spec tra of sulfur with pyrite. 203 
spectra of sulfur with tellurium. 203 
spectrosco pic properties, 200-20 I 

sulfa tes/sulfites/sulfurous acid, 2 16 
sulfides, 2 16- 2 17 
trioxid e, 2 14- 215 
volca nism, 25. I 96, 292 

surface com positio n of lo . 2 1, 24, 193- 22 1 
meta ls, salts, and halogen compounds , 

2 17- 2 19 
silica tes, 220- 22 I 
spectroscopic determination of , 197- 221 
sulfur on lo, 202- 2 17 
wate r and hydroxides , 2 19- 220 

surface heat flow. 97- 98, 289 
Surt 

Patera, 41, 321 
Surya , 316 
Susanoo , 45, 318 
Svarog Patera , 319 
synodic period. 6 
SZA, see so lar zen ith angle 

Tagi sh Lake carbonaceous chondri te, 73-7 5 
Tawhaki. 3 11 
tectonic s . see mountains 
Telegonu s Mensae , 115, 117, 119- 120, 327 
telescopes 

airborne , 297- 298 
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Gi ant Segmented Mirror Telescopes 
(GSMT) , 297 

Hale 5-m telescope, 12 
Hubble Space Telescope (HST), 14-15 , 43, 

140, 266, 287- 288 
I RAM 30-m telescope, 234 
James Webb Space Telescope . 299 
Keck 10-m telescope , 288, 295- 296 
Lick Observatory 

12-inch refrac tor. 6, 8 
36-inch refractor. 6-7 

McDonald Observatory 82-inc h telescope. 
10 

Overwhelmingly Large Telescope (OWL) 
I 00-m telescope, 288, 297 

Palomar 5-m Hale telescope. 298 
Spitzer Space Telescope. 66 
Thirty Meter Telescope (TMT) , 288, 

297- 298 
Very Large Telescope (VL T), 295 
ultraviolet, 298- 299 

temperature 
see also therm al ... : surface heat flow; 

endogenic em issio n 
black-body, 76 
brightness temperature. 13. 234 
determination from S0 2 mm-observations , 

234 
thermal 

see also surfa ce heat flow 
emission spectra , 204 
evolution. 102- 105 
expansion of lithosphere. 121, 125 
inerti a, 13 
measurement, 12 
outb ursts , 27, 139 
initial state of lo, 77 80 
stru cture , 99- 102 

Thirt y Meter Telescope (TMT) , 288, 
297- 298 

Thomagata , 328 
Patera , 117 

Thor , 54-55 
eruption. 39. 53- 54 
plume , 164 

thrus t faults , 121- 122 
tidal deformation , 90- 9 1 
tidal energy d issipation , 6, I 02 
tidal hea ting. 22. 24, 102- 103. 193, 195, 265 
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Ti en Mu Pat era, 3 15 
Ti ermes Pat era. 322 
tim e-va rying disk model s, 70--73 
Titan . 16 
TMT , see Thirty Meter Telescope 
Tohil 

Mo ns, 113 114, 116. 328 
Pate ra , 113, 153 

To i-A va Patera, 32 1 
topograp hy, see mountains 
torus. see plas ma torus 
Tr ojan clo uds. 73 
Tsui Goab F luctus, 151. 3 16 
T su i Goab Th ol us, 117 
Tup an Pater a. 53, 55, 150, 3 15 
T vashta r. 39. 49, 146 

Ca tena, 118,12 0.314 
Mensae, 327 
Paterae, 52 
plum e. 53, 164. 177 

type I decay (lar ge sate llite orbit ), 69 
type II decay (large sa tellite o rbit), 69 

UBV system, 10 
11b1•y system, I 0 
Uk ko Patera, 323 
U lgen 

Mo ntes, 329 
Pate ra , 320 

ultra viole t absor pti on, 19 
ultra viole t spectro meter (UVS) , 36- 37 
Uranus, 9 
Urey , Haro ld, 9 
Uta Pat era , 3 10 
UVS. see ultraviolet spec tr ome ter 

Yan Allen radiation belt s, 16 
velocity of light. 6 
Very Large Telescope (YL T), 295 
VIMS , see Visible- Infra red Ma pp ing 

Spectrom eter 
Vira coc ha Patera, 319 
Visible- Infra red Mapping Spec trome ter 

(VIMS), 15 
Viva sva nt Pat era, 320 
VL T. see Very La rge Te lescope 
volcan ism on lo, 23, 26, 99. 290 

see also volca noes; vo lca nism on Earth ; 
lava on lo; lava on Ea rth ; plum es 

chemical compositio n of vo lcanic 
produ cts, 140 142 

distribution , 153 
effusive eruptions, 133 154 
eru ption sty les. 142- 149 

explo sion-domin a ted, 145- 147 
flow-dominated, 143 146 
intra -Pat era. 147 150 

fume roles. 195 
Galileo obse rvat ions o f, 140- 153 
grou nd- based observa tions of, 136, 138, 

196 
hot spo ts, I , 41--42, 45, 49, 97 98, 139 
non-silicate flow emp lacement styles, 

149- 153 
relationship to mountain s, 112, 117- 118, 

12 1 
silicate, 24-26 . 137, 151,267 
su lfur , 24-25, 137. 15 1, 196,292 
Voyager obse rvations of, 136 140 

volcanis m o n Eart h. 133 136 
see also vo lcanis m on lo; volca noes; lava 

on Io; lava on Earth 
Yo lund plume , 165, 3 17 
Voyager spacecraft, I, 14, 21-27 

infr ared radiome ter, 23 
infrared imagin g spec trograph (IR IS), 98, 

137, 195. 232 
mass of, 18 
vidicon-based imager, 137 
volcan ism obse rvatio ns, 136-140 

Voyager 1, I , 288 
Voyager 2, 288 

water. 2 19 
Wayland. 45, 3 18 

Ya w Pat era, 3 15 

Za l 
Montes. 327 
Pat era, 113,3 11 

Zama ma, 4 1 42, 317 
now field, 117 
plume, 114, 117, 164, 170 




