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Figure 1 Topography map of the Sinus Iridum and surrounding areas (based on LOLA data, 256 pixels/degree). Some key geographic features
are labeled with their names, e.g., Montes Jura and Promontorium Laplace. The white solid lines show the location of elevation profile derived in
Figure 2.
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Figure 2 Elevation profile derived from LOLA topography data (Figure 1). (a) Elevation profile from northwest to southeast (44’), (b)
Elevation profile from southwest to northeast (BB’). The arrows and labels mark the location of some typical landforms on the profiles, e.g., rim
crest and crater wall.
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Figure 3 Surface slope map of the Sinus Iridum (based on LOLA topography data in Figure 1, 256 pixels/degree).
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sents the border of Sinus Iridum.
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Figure 3 FeO (left) and TiO; (right) content of Sinus Iridum (based on Clementine UV VIS data, 100 m/pixels, Lucey et al.’s algorithm). The
dark purple blocks are missing value areas, and the white curves represent different geological units based on the iron and titanium content, which
may indicate multiple magma filling events.
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Table 1 Mean content of FeO and TiO, in each geological unit of Sinus Iridum and northwest Mare Imbrium
HuJZ o0 UL 4 B c D E B+C
FeO F= & ¥ {H (wt.%) 16.2 15.1 16.3 16.6 17.6 18.3 16.4
TiO, F LHE (Wt.%) 2.3 L1 1.9 1.9 5.0 7.1 1.9
R2 MERWEILARSSXEREER
Table 2 Surface ages of each geological unit in Sinus Iridum and northwest Mare Imbrium
2 #bomin Ok NS RIIE R Jir Je 1 Hiesinger ~ Schaber Bugiolacchi Morota X il f
FIL (km?)  HBHOECE (km?) i (Ga)  (Ga)  JE (A3 (2000) (1969) (2008)  (2011)  (2013)
+0.06 Im1
A 15021 128 0.00329 3.32 /-0.08 Iml 3.26 Im?2 3.31 333
+0.07 Iml
B 9069 172 0.00292 3.20 1011 Im2 3.01 Im?2 242 3.21
+0.09 Im1 242 3.21
C 6588 102 0.00294 3.21 /015 Im2 3.39 /Im2 ;331 1333
+0.15 3.26 Iml 2.60
D 72312 62 0.00270 3.09 /-0.29 Eml .96 /EIm 242 321
+0.26
E 15861 82 0.00210 2.50 /12027 Em2 2.96 Elm 2.22 2.29 2.60

AL, BRI b TS Tk, i
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Em2 UG 256 o b I FA I R R S )
PER S i, P LA AN 2 2 8 Tk &R, A
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i W S 4 o AN i e ) L4 o A o R 2 R T
2, RIS LOLA ffe s 43 i s 7 i o b
SR R 4 T IR e R, W e 2 R A R o B R 4
IRIE, [F)A 42 e o 22 ) Y b 2 A oG iy, R
AN R 2 F 5 T 42 98 VR B % /N T S 400 o 1 i
AR FH 22 0 T D B 2 R M B, iR T 2
— BB R IR IR GR 3). ZiA K 3 PR
PREIERE, A1 LAZE 5] Im1, Im2, Em1 A1 Em2 #15

R JES BB IR B 20 AT 443-475 m (XL 450 m), 134-146
m (MY 140 m), 7376 m (BX 75 m), 15-15.5 m (B 15 m).
S5k 3 NS B 2 B (W R T AE 2t v BUE N
FIZFNEES, WUCh Em2, Em1, Im2, Im1 A5 46 itk
BTG, SRR 2 15, 60, 65 A1 310 m,
WTBAT 5 0, S RIS R ) K B k).

42 TYEMHR

M’ & i NASA Beit, #5378 BN H A« H M
— 5 B AN HEE S UGO I A, FEER I 1% S
7 55 ] WG RN L0 40 0.43-3.0 pm), 1 LAFT &t
B BR Y06 BRI . AR P v A%
M 45 AR ), M2 5008 T 43 9 AN e R, 3
o OP2C G2 RN A e 2 5 T UL X . 78
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Table 3 Excavation depth and composition of craters in northwest Mare Imbrium (unit Em2)

) G (N) W) HiZ Erat e -3 ﬁ;ﬂ%)ﬁ TiO, & IS TiO, & & L
(km) (m) & (rEH ) (GhEE: )

1 40.46 25.66 2.43 443 7.8 (Em2) 1.1 (Im1) Hym1>443m>Hin
2 41.75 24.92 2.57 475 7.2 (Em2) 0.3(FHh) 475m>Hp;

3 40.19 24.85 1.22 134 8.6 (Em2) 2.5 (Im2) Himo>134m> Hpn
4 38.46 26.25 1.25 146 7.5 (Em2) 1.3 (Im1) Him>146m>Hyy,
5 39.86 27.72 0.49 73 8.8 (Em2) 4.4 (Eml) Hgm1>73m>Hg
6 4037 24.87 0.87 76 8.1 (Em2) 2.9 (Im2) Hiyns>76m>Hznm:
7 39.35 24.88 0.16 15 8.9 (Em2) 7.1 (Em2) Hgmp>15m

8 39.88 27.34 0.25 15.5 8.3 (Em2) 5.9 (Eml) Hgmi>15.5m>Hgm,

a) Hx=HZ 570 X JEH R, X=Im1, Im2, Em1 & Em2
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Figure 6 Composite map of spectral parameters in the Sinus Iridum(based on M? data, 280 m/pixel). Red channel is the integrated band depth
(IBD) at 1 um, green channel is the IBD at 2 um, and blue channel is the apparent reflectance at 1.58 um. The white solid lines demarcate the
boundaries of geological units divided based on chemical composition in section 4.1, and the black arrows indicate the location of some typical
mineral composition, of which spectra are displayed in Figure 7.
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Figure 7 Spectra of four typical materials in Sinus Iridum and surrounding areas, of which position are displayed in Figure 6. (a) mature
pyroxene-rich rocks inside Sinus Iridum, (b) fresh pyroxene-rich rocks at the wall of fresh impact craters, (c) feldspathic materials on the surroun-
ding highlands, (d) olivine-rich rocks in the north crater wall of Sinus Iridum.
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Figure 8 The longest mare ridge in east Sinus Iridum, border to
Mare Imbrium. (a) 3-D panoramic view of the ridge (based on LROC
WAC image and LOLA topography data, 100 m/pixels), the white
arrows point the location and trend. (b) Regional detailed image of
this ridge (LROC NAC image, 0.5 m/pixels, centered at 44.28°N,
25.91°W). (c) Elevation profile across-cut the ridge from east to west.
Major elevation turning points are labeled with letters in (b) and (c),
the BC and EF parts are the lower board and gentle arch, CDE part is
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Figure 9 Lunar rille along the foot of Montes Jura, northeast Sinus Iridum. (a) 3-D panoramic view of the lunar rille (based on LROC WAC
image and LOLA topography data, 100 m/pixel). (b) Elevation profile along the rille. The white arrows point to the path of the rille, the black
arrows point to the cross-cutting mare ridge, and the letters label major elevation turning points along the rille.
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Figure 10 The largest impact crater in Sinus Iridum, Laplace A crater. (a) A panoramic view of the cratere (LROC NAC image, 0.5 m/pixel).
(b) Elevation profile across the crater (LOLA topography data). (c¢) Overview image of the crater floor (LROC NAC image, 0.5 m/pixel). (d)
Local detailed image of the crater floor (LROC NAC image, 0.5 m/pixel), the white arrow points to the small-scale uplift structures in west flat
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Geological features and magmatic activities history of sinus
Iridum, the moon

QIAO Le, XIAO Long", ZHAO JianNan & HUANG Qian

Planetary Science Institute, Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China

The Sinus Iridum region is one of the most important candidate landing targets for Chinese lunar landing mission
Chang’E-3 (CE-3). Because of its flat topography, complex evolution history and abundance of geological features, it
shows great significance to both science and engineering. There are abundant geological features, such as winkle
ridges, mare rilles, impact craters and crater chains in this region, indicating complex evolution history. In this paper,
we use Lunar Reconnaissance Orbiter (LRO) Altimeter (LOLA) and Camera (LROC) data to characterize regional
topography and geological features. We deduce the iron and titanium content from Clementine ultraviolet-visible
(UVVIS) data and generate mineral absorption features from the Chandrayaan-1 Moon Mineralogy Mapper (M)
imaging spectrum data. Results show that this region has experienced four magmatic events. The composition of
these basaltic materials filled in different time changes from low-titanium basalts in earlier time to medium-titanium
basalts in later time. The inner Sinus Iridum has a composition of mature and pyroxene-rich materials, but olivine
abundance of these pyroxene-rich materials increases from old to young. The surrounding highlands have a
dominantly feldspathic composition. In the north wall, there exposed some possible mantle origin olivine-rich
materials. The comparable flat topography condition and abundant geological features make Sinus Iridum an
excellent site to carry out in-site analyses and rover exploration.

Sinus Iridum, Moon, geological features, magmatic activities, lunar exploration
PACS: 96.20.Br, 96.20.Dt, 96.20.Ka, 96.30.Bc, 91.40.Ac
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