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      Introduction: Recent studies about lunar domes 

are based on the evaluation of their spectrophotomet-

ric and morphometric properties, rheologic parame-

ters, and their classification based on the spectral 

properties and three dimensional shapes of the vol-

canic edifices [1-4]. In this contribution we examine a 

dome, termed Encke 1 (En1), recently identified us-

ing CCD terrestrial image, LROC WAC imagery and 

LROC WAC-based GLD100 dataset [6]. The dome 

lies to the south of the crater Encke at coordinates 

3.55° N and 36.73° W and has a base diameter of 33 

x 30 km. (Fig.1).  

 

 
Fig. 1. Telescopic image acquired on on February 26, 2018 at 00:40 UT using an 18" Starstructure dob-driven (quartz Zambuto 

primary) F 4.5, ASI174mm camera, red filter and a 4X powermate barlow (Wirths). The dome En1 is marked by white lines. 

 

     Morphometric dome properties: The dome 

height, determined using the cross-sectional profile in 

E-W direction amounts to 180 m, while the average 

slope angle ξ corresponds to 0.62°. Its edifice volume 

was estimated of 74 km
3
, assuming a parabolic shape. 

The 3D reconstruction using WAC mosaic draped on 

top of the global WAC-derived elevation model 

(GLD100) [5] is shown in Fig. 2. Two non volcanic 

hills are located on the summit. The dome height, using 

the cross-sectional profile in E-W direction, is shown 

in Fig. 3. 

 

     The dome En1, of elongated shape, is associated 

with some short linear and curvilinear rilles (Fig. 3).  

     We suggest that during the formation of the large 

dome fracturing and faulting of the crust occurred, 

weakening the strength of the crust and thus facilitating 

the uplift of large volumes of crustal material visible as 

a large intrusive dome.   

      Hence the uplift resulted from the rise of magma 

that did not erupt onto the surface, producing a vertical 

rupture of the surface. 
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Fig. 2. 3D reconstruction using WAC mosaic draped on top 

of the global WAC-derived elevation model (GLD100). 

 

 
 

 
Fig. 3. Top: WAC imagery showing the rilles in the surface 

of En1. Bottom: Cross-sectional profile in east-west direction 

derived with the ACT-REACT Quick Map tool of En1 dome. 

 

dome h1 [km] d [km] p0 [MPa] 

En1 0.30 2.30 18.1 

 

 Table 1: Modelling results for the minimum basaltic layer 

thickness h1, intrusion depth d, and maximum magma pres-

sure p0. 

 

    The resulting tensional stress resulted in the for-

mation of the graben, and the dome was likely formed 

in a way similar to a terrestrial laccolith [3-4]. 

    Hence the magma accumulating beneath the surface 

produced not only an uplift of the surface rock layers 

but also induced failure in the overlying rock strata 

(fracturing). 

    Modelling properties: Under the assumption of an 

intrusive origin, we estimated the corresponding geo-

physical parameters, especially the intrusion depth and 

the magma pressure [3-4].   

    We obtained for En1 (Table 1) a minimum thickness 

of the uppermost mare basalt layer of h1 = 0.30 km, an 

intrusion depth of d = 2.3 km and a maximum magma 

pressure of p0 = 18.1 MPa.  

     As introduced in [3] for putative domes of intrusive 

origine, the first class, In1, comprises large domes of 

elongated size with diameters above 25 km, flank 

slopes of 0.2°–0.7° and characterized by the presence 

of linear rilles crossing the surface; class In2 is made 

up by smaller and slightly steeper domes with diame-

ters of 10–15 km and flank slopes between 0.4° and 

0.9°, and domes of class In3 have diameters of 13–20 

km and flank slopes below 0.3°.  Due to its large diam-

eter and edifice volume, the dome En1 matches the 

properties derived for putative intrusive dome belong-

ing to group In1. According to [3-4], the large and low 

domes of class In1 are characterized by uppermost 

basaltic layer thicknesses larger than about 0.2-1.2 km, 

intrusion depths between 2.3 and 12 km, and maximum 

magma pressures between 18 and 100 MPa. Thus, the 

intrusion depth and magma pressure inferred for En1 is 

in the range of previously modeled values of class In1 

domes [3-4].  The laccolith formation is characterised 

by three distinct stages. During the first stage, a thin 

sill-like unit undergoes lateral growth. The second 

stage consists of vertical growth caused by flexure of 

the overlying strata due to the pressurised magma. If 

the flexure-induced vertical uplift exceeds a few hun-

dred metres, piston-like uplift of a fault-bounded block 

may occur during the third stage of laccolith formation.  

Conclusion: According with the results of the lac-

colith modelling, the candidate intrusive dome En1 

belongs to class In1, as defined in [3-4]. The CCD ter-

restrial image, taken under oblique solar illumination, 

displays En1 very well, demonstrating as high resolu-

tion CCD imagery of the elusive lunar domes is useful 

for the recognition of non-cataloged domes [6]. 
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