
 

The Gardner megadome and the lunar volcanic shields (originally published in BAA LS circular) 
By Raffaello Lena  

Recently, new global topographic data from the LOLA and LROC instruments on LRO reveal that almost 
all of the volcanic complexes on the Moon occur on large, regional topographic rises in the lunar maria, 
tens to hundreds of kilometers in extent and between several hundred to several thousand meters high [1]. 
Spudis et al., correlate large topographic prominences in the lunar maria with concentrations of small 
volcanic features such as domes, pit craters, cones and rilles, interpreting these large, broad topographic 
features, as shield volcanoes, a previously unrecognized style of lunar volcanic activity [1]. The 
distribution of these proposed lunar shield volcanoes comprises Marius hills, Prinz, Hortensius, Rümker, 
Aristarchus, Kepler and Cauchy. The largest of the newly detected volcanic shields is in eastern Mare 
Tranquillitatis, centered near the crater Cauchy and termed Cauchy shield by Spudis et al. [1]. In this issue 
I will describe the Gardner mega dome identified by my friend Chuck Wood [2], which occurs on the 
northern margin of the Cauchy shield. Fig. 1 displays an image of the examined structure. This image was 
made by Francesco Badalotti on September 24, 2013 at 01:07 UT using a 255mm F20 Maksutov Rumak 
telescope.  Based in part on its alignment with the volcanic area near the crater Jansen, Wood [2] proposed 
that Gardner is the northern terminus of an elongate quasi-linear volcano-tectonic structure while Spudis 
et al. [1] suggested that Gardner is a possible parasitic shield of Cauchy located on its periphery.  The 
height of the mega dome (Gardner MD) amounts to 1000m±100m and its diameter is of about 70km (E-
W). ACT-REACT Quick Map tool was used to access to the GLD100 dataset [3], allowing to obtain the 
cross-sectional profiles. The corresponding profiles are shown in Fig. 2. The average slope angle ξ 
corresponds to 1.6°.   

The 3D reconstruction obtained with GLD 100 datasets is shown in Fig. 3.  

The redness of the examined structure is detectable in the Clementine color ratio imagery shown in Fig. 4. 
The low R415/R750 ratio of 0.58 suggests a very low TiO2 content below 1wt% [4]. 

Wood proposed the presence of a caldera (the depressed zone at the centre of the examined structure) 
which was the source of lava flows that covered the eastern portion of the mega dome [2]. With this 
interpretation, “the break in the southern rim of the caldera appears to be a major drainage area, which 
carved a channel as lava flowed downhill to the mare”.  

In this scenario, and based on the derived morphometric properties, the Gardner mega dome, for its large 
diameter and volume (1400km

3
) corresponds to a volcanic shield, a previously unrecognized style of 

lunar volcanic activity. 

 

 



 

Figure 1. Image made by Francesco Badalotti. Marked with white lines the Gardner mega dome 
(Gardner MD). 

 

 



 

 

Figure 2: GLD100 dataset cross sectional profiles of the Gardner mega dome (Gardner MD). 

 

Figure 3: The 3D reconstruction obtained using WAC mosaic draped on top of the global WAC-derived 
elevation model GLD100. The depth of the caldera amounts to 200m. 

 



 

Figure 4: Clementine color ratio image of the Gardner mega dome, appearing as a reddish unit. 
 
I have found that also the Marco Polo mega dome (Marco Polo MD), discovered with my friend Barry 
Fitzgerald, can be considered as another possible lunar volcanic shield, as introduced by Spudis et al. [1]. 
The Marco Polo mega dome was described in our previous studies [5-6] and is shown in Fig. 6. 
 

 
Figure 5. Classification scheme of effusive lunar mare domes and lunar cones based on a Principal 
Component Analysis (PCA). Scores P1 and P2 of the features vectors describing the domes on the first 
two principal components of the data distributions. The dome classes A–E and G (highland domes 
including Gruithuisen domes) and the lunar cones are indicated. Note that the examined volcanic shields 
(Gardner MD, Mons Rümker and Marco Polo MD) have their specific class (here termed as new class I). 

 
 

 



Another typical exemplar of these features is the volcanic complex Mons Rümker, which is situated in the 
north-western part of Oceanus Procellarum [7]. With a diameter of about 65km, it is the largest 
contiguous volcanic edifice on the Moon (Fig. 6). The derived digital elevation model (DEM) of the  
volcanic complex Mons Rümker shows that the height of the plateau amounts to about 900m in its 
western and north-western part, 1100m in its southern part, and 650m in its eastern and north-eastern part 
(yielding an average slope of 1.7°).  

  

Figure 6. Rümker domes and Marco Polo MD (LRO WAC imagey). 

I have found that the examined volcanic shields (Gardner MD, Mons Rümker and Marco Polo MD) form 
a separate spectral and morphometric group in the lunar domes classification scheme [8], which is shown 
on a Principal Component Analysis (PCA): thus, I extend the classification scheme and assign the 
recognized large volcanic shields to a new class I (Fig. 5).   
For comparison, in the diameter vs. flank slope diagram shown in Fig. 7, the domes are labelled according 
to their respective classes.  Also in this case the volcanic shields display different properties if compared 
with the classical effusive domes, the non monogenetic domes of class D, the highland domes (class G) 
and the large putative intrusive domes of class In1 [8].  
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Figure 7. Diameter vs. flank slope diagram described in the text. 
 
 


