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Orcus Patera |3 KCRARHEE ITNALE S 508 130 km, & & 375 km D [MHHE
Td 5, Viking DR KV Z OO AGEFE D i ST E 7228, BIfE
b3t TN D [e.g., Greely etal., 1978; Trego, 1985; Grin and Vabrol,
1998], 2018 A2 L 7= InSight | % Orcus Patera @ #{fi|> Elysium Planitia
(AR L MIRE A W HUR B 21T > 72 & 2 A BIfE® Orcus Patera
FHENEIR & 72> Tnd Z L 23 7h> > 7= [Brinkman et al., 2021; Giardini et
al., 2020], = O#EH|A>5 . Orcus Patera Hi FIZELE & U #HIZIEENNY C
HY . GAEICE > IR T LR D AIEEMES R S 7z, i ZED Orcus
Patera (3J8 FH 7> & O KRB KOMAG N D S ToREME L HH 2 L5, Bl
FETHH FICAKNHFEL TV D AFENE D H Y . BUROBIFCIRE I X
STIFHTRKE LTKBGFELTWDA[EMELH D Z &5 Orcus
Patera O HGEFE DB ITHE LI DRI BT T A ha A 4o v—H
BRI DBEETH D,

2 CTHREE LLFEIMEE HIX. 2 OHBRO ST TR S LTV
RWEMBERGEZBET A Z LT, ETIEEARRARIKN T LR
A TWD, MRO IZHEH SN 7- CTX (B4 - 6m/pix) ICE W IRE SN
T E Y, 2Rk s E~ v B 7 LT 7 (Figurel), K
HIRELZp TS & L Cld, Orcus Patera X 8 DD RiH i 72 fossae (2 & - THELD
HILTEY, ZHDFH IR ThRIHK7: Cerberus Fossae & [F] U5 A T
LI ENDND, TVE S LICHEMICBIZT 5 & fossae DJEPHIZIZK
BISEE TR S5 £ 9 MR, HERERALDND Z EhbroTe
(Figure 2), Orcus Pateran O floor £ 51%-3500m #2EETH 0 | KEDHI FK
233 K Z-4000m 725 5000m T DI L EEET DL [Salese et al,
2019]. MO FEERICHI FABTFEL T D AREMENE 2 b b, I HIT40
W L7238 Y | Orcus Patera i FIZIZHAES 7 7 7 ¢ 7 72 IR FIET D17
ELREBEINTWDZ EDvB, Orcus Patera DRBE T I2D 72 & Hhimk
WK DTEAE L, ZHU0 | C dike & 72> THRBEHIE & L T fossae &
R L= ATREME N B 2 b5,

BE, Z O (cone, wrinkle ridge, slope streak 72 &)IZ-2W\TH
mapping % £ TV 5, Wrinkle ridge 7> & 13 Z O Hus O IS I PRAEZ HEE L |
cone 22 HIXMWMEDOH FKDFEEZ XFFT HMENHE LN D EHFFEL
%, slope streak |ZBITEDOH F/KDGFIEE LFFT HAEME L H D729,
mapping 5726 & HICFEMIZRHVETRBEN Z 1 5T 5 TETH 5,
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Figure 1. Orcus Patera (THEMIS Day Global
mosaic image). The Green broken line
indicates the Orcus Patera rim. Red lines
indicate the fossae in this region.

Figure 2. A. Erosional structures around one
of the fossae mapped in red color on CTX
mosaic. B. Deposits around one of the fossae
marked in yellow outline on CTX mosaic.
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Orcus Patera on Mars is the elliptical depressed landform having a length of 375 km, and it is 130 km in width.
Though there are very little researches found about Orcus Patera, several thoughts on its origin had been proposed
by scientists from the Viking era (e.g., Greely et al., 1978; Trego, 1985; Grin and Vabrol, 1998). The insight lander
observed the marsquakes occurred near the Orcus Patera (Brinkman et al., 2021; Giardini et al., 2020), which
indicates that the subsurface in this region may be active geologically and have some heat source. Then, it is
important geologically and astrobiologically to understand the formation and evolution of the Orcus Patera because
the heat source could contribute to the retention of the liquid water on the subsurface even at present.

Then, we are trying to constrain the formation process to observe the high-resolution images. The image taken by
CTX onboard MRO (spatial resolution: 6 m/pix) can provide us the more detail information of geological features.
At first, we mapped the geological features that is dominant in this region (Figure 1). The Orcus Patera floor and
the flank is deformed by several WNW-ESE trending Fossae. These fossae are similar in orientation with
that of Cerberus Fossae and possibly part of the Cerberus Fossae fissure network which is one of the
largest fossae on Mars. The middle part (lengthwise) of the Orcus Patera floor is transected by eight
discontinuous fossae (Figure 1). A close inspection around the fossae present on the floor of Orcus Patera
indicates fluid escape erosional structures as well as massive deposits around them (Figure 2). Orcus
Patera floor is more than -3500 m deep and close to planets past groundwater table (~-4000 m to -5000
m; Salse et al., 2019). It is thought that the propagation of dikes may have generated the Cerberus Fossae
network extending from east of Elysium Mons to the Orcus Patera. We propose that the dike network
was responsible for the generation of the fossae penetrated the subsurface groundwater level and/or ice
layer resulting in water release at the surface through fossae. This water may have escaped from these
fractures and eroded the rocks present around the fossae wall in some of the fossae (Figure 2A). Around
other fossae this water may have flooded and mixed with the sediments and deposited sediments beside
the fossae (Figure 2B).

We continue to map other morphologies such as cone shapes, wrinkle ridges, slope streaks, and so on.
These will provide us the information related to the internal stress, the existence of liquid water on the
subsurface on the past and even at present.

Our results have been accepted by the LPSC 2022 (Keyur et al., 2022) and will be submitted to an
international journal.



