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    Introduction: A recent work [1] reveals that many 

volcanic complexes occur on topographic swells inter-

preting these large, broad features as shield volcanoes, 

a previously unrecognized style of lunar volcanic activ-

ity (e.g. Kepler, Hortensius, Marius Hills, Cauchy 

shields). In this contribution, we describe a large con-

struct, or megadome, located near the crater Marco 

Polo, in Mare Vaporum, termed MP complex (Fig. 1-

2). 

Morphometric and spectral properties: It has a 

base diameter of 83 km. Its height amounts to 500 m 

and the average slope angle ξ corresponds to 0.70° 

(Fig. 2A-B). The edifice volume corresponds to 

1,400km³. On its summit some low domes, termed 

MP1-MP4, are aligned radials with respect to the 

Imbrium basin. The domes MP1, MP3 and MP4 have 

moderate slopes of 0.92°- 1.3°, while the large dome 

MP2 has a shallow slope of 0.6° (Table 1, Fig. 2C-G). 

The edifice volumes are in the range of 0.6 km
3
 for 

MP3, 2.2 km
3
 for MP1 to 3.1 km

3
 for MP4 and 15.8 

km
3
 for the large MP2. The Marco Polo complex ex-

hibits evidence of dark material, most likely pyroclastic 

volcanic deposits on its surface (Fig. 1 and Table 2).  
Dome long. [°] lat. [°] slope [°] D [km] h [m] V [km³] class 

MP1 0.50 15.7 1.1 8.3 80 2.2 C2 

MP2 0.10 15.3 0.6 32x13.5 100 15.8 In1 

MP3 -0.20 16.0 1.27 5.5 60 0.6 E2 

MP4 -0.09 14.9 0.92 10.0 80 3.1 C2 

Table 1. Morphometric properties of the examined domes. 

Dome M3 absorptions  

band (nm) 

Glass signature 

MP1 990 and 2220 No, basaltic composition 

MP2 1000 and 2200 No, basaltic composition 

MP3 990 and 2220 No, basaltic composition 

MP4 1015 and 2020 Yes, mixed with mare basalt  

Area 1 1020 and 2020 Yes, mixed with mare basalt  

Area 2 1050 and 2080 Yes, mixed with mare basalt  

Table 2.  Spectral properties derived from M3 dataset. 

    The M
3
 spectra are separated into two specific 

groups. The first group (MP1-MP3) is characterized by 

spectra with a 1000 nm absorption centered at 1000 nm 

and 2000 nm absorption centered at ~2200 nm. The 

second group (Fig. 2H) shows asymmetric 1000 nm 

absorption bands at longer wavelengths and 2000 nm 

absorption band centers shifted to shorter wavelengths 

(around 2020 and 2080 nm). Spectra of the two dark 

patches termed as Area 1 and Area 2 (DMDs) corre-

spond to the second group as the dome MP4. The spec-

tra of two DMDs indicate a glass spectral signature 

probably mixed with basalts material. Based on the 

spectral and morphometric data obtained in this study, 

the dome MP1 and MP4 belong to class C2, while the 

neighbor MP3 with its smaller diameter and lower edi-

fice volume belongs to class E2. [2-4]; the large dome 

MP2 belongs to class In1 of putative intrusive domes 

[3-4]. The Marco Polo complex reveals the presence of 

at least four low domes and shows that short sinuous 

rilles (Fig. 2L-M), lava flows and associated dark man-

tle materials occur throughout the area.  

     Results and discussion: The straight rilles travers-

ing MP2, are of tensional origin and would imply on 

origin due to a subsurface intrusion of a large magmat-

ic body. The presence of deposits of glasses indicates 

that intrusive, effusive and explosive processes might 

be involved into the formation of the large megadome 

but not necessarily simultaneously. An initial phase of 

uplift seems most likely under the influence of a lacco-

lith-like intrusion in the shallow crust beneath the pre-

sent location of the dome. This uplift resulted in sur-

face tensional forces and produced the graben visible 

to the north, and probably elsewhere in the area (Fig. 

2M). Apart from producing the dome, the magma in 

the laccolith found its way to the surface in a number 

of vents producing either low-albedo pyroclastic de-

posits and/or erupting thin low-viscosity lava flows. 

The recognized shields, as reported in [1], are found 

proximate to the large, lava-filled impact basins 

Imbrium and Serenitatis and structural features associ-

ated with the shields tend to be radial to these basins. A 

similar alignment is found for Marco Polo complex and 

the domes MP1-MP4 radial to the Imbrium basin (Fig. 

2I). So the proposed megadome, the Marco Polo com-

plex, can be considered as another possible lunar vol-

canic shield of the type first described in [1]. 

 
Fig. 1. Clementine UVVIS multispectral mosaic of Marco 

Polo complex on the western shore of Mare Vaporum. 
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Fig.  2. (A) WAC draped on top of the global LROCWAC-derived elevation model (GLD100). The elevation of the MP complex 

corresponds to 500 m; (B) Cross-sectional profile from west (left) to east (right) across the megadome. Note the depressions that 

correspond to ET1 and ET2 on the western side of the megadome and ET3 located within the elevated interior. (C) 3D recon-

struction of MP1 dome; (D) 3D reconstruction of MP2 dome; (E) 3D reconstruction of MP3; (F) 3D reconstruction of MP4 

dome dome; (G) Cross-sectional profile in E-W direction of the northern part of the megadome, with marked the domes MP1 and 

MP2; (H) M3 spectral analysis of the western dark area (DMD); (I) The Marco Polo complex, view of topographic data from 

GLD100 and alignment radial to Mare Imbrium; (L) Selene image of southern part of ET1 and 2 showing  incised channel with a 

small teardrop shaped island at its mouth (yellow circle). Possible vent V2 has a further channel flowing out to the south; (M) 

Map of Marco-Polo complex based on LROC-WAC image. 
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