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Introduction:  The earliest history of the Moon is 

concealed or destroyed by subsequent impact cratering 
and volcanism. The oldest structures detectable are 
basins, some of which have little topographic or struc-
tural signature. In this note I reinvestigate one of the 
potentially oldest basins, providing evidence that it 
exists and contains non-mare volcanism.  

Werner-Airy Basin: In 1963 Ralph Baldwin [1, p 
194] described what he called the prize discovery. This 
was a giant circular area west of the Altai Scarp of the 
Nectaris Basin, indicated by the white dashes on the 
image mosaic (Fig. 1). Later, Don Wilhelms [2] ac-
cepted this as a doubtful ancient impact basin that he 
named Werner-Airy after two craters along the most 
convincing part of the possible basin rim. Baldwin 
stated that the large feature was defined by a low rim, 
but the circle seems to be based more on the nature of 
the material within it rather than elevated rim seg-
ments. Nearly all space within is covered by light 
plains materials, both inside craters and between them, 
whereas the area west and north of the putative rim has 
more heavily textured terrain between craters. The 
Clementine topographic map does onot indicate any 
depression here, in fact, the eastern edge of the pro-
posed basin is one of the highest areas on the nearside. 

 

 
Fig. 1: Lunar Orbiter mosaic from USGS Map-A-

Planet. 
Possible Volcanic Features within the Basin: 
Concentric crater: Near the center of this feature is 

Pontanus E, a 13 km wide concentric crater (E on Fig. 

2). Such small double ringed craters are uncommon; 30 
years ago [3] I cataloged only 51 over the entire Moon, 
and only a few others have been discovered since. 
Nearly all concentric craters occur near mare edges or 
within mare-filled craters (e.g. Humboldt). While their 
origin is uncertain, it is possible that the inner rings of 
concentric craters are some sort of volcanic modifica-
tion of normal impact craters. Concentric craters are 
very rare within highlands.  

Dome? Recently, on an excellent amateur image of 
the region I noticed an off-center rounded hill within 
the nearby crater Azophi G [4].  This hill is too far off 
center and has too gentle a slope to be a central peak – 
it is similar to volcanic domes that occur in maria ex-
cept it has a high albedo.  

Line of rounded hills: The recent rescanning of Lu-
nar Orbiter images [5] has made the full resolution 
details available online. On Lunar Orbiter IV-96 there 
is a remarkable straight alignment of seven hemi-
spherical hills (arrow 1 on Fig. 2) [6]. It is difficult to 
imagine a scenaro that would explain these aligned 
hills by impact processes. If these hills occurred on 
Earth, an eruption along a fissure would be a widely 
accepted interpretation; it seems most likely to be cor-
rect even though they are on the Moon.   

Hill cluster. Four small rounded hills (arrow 2 in 
Fig 2) occur to the west of the concentric crater. Their 
morphological identity to the line of rounded hills im-
plies that they are also of volcanic origin, if the line of 
hills is accepted to be. 

Does the Werner-Airy Exist? Ancient impact 
bsins are expected to be very degraded and there has 
been little compelling evidence concerning the reality 
of the Werner-Airy basin. However, if the suite of fea-
tures described above is volcanic, it is difficult to un-
derstand their location within the highlands unless this 
is a real basin, whose deep fractures allowed magma to 
erupt onto the surface. A characteristic of the area 
within the dashed lines is that nearly all the craters and 
spaces between them are covered with smooth mate-
rial. This is not dark at full Moon and so is not mare 
material. The standard interpretation is that it is ejecta 
from nearby basins such as Nectaris and Imbrium. But 
its concentration within the putative basin makes it 
possible to speculate that the smooth fill could be vol-
canic.  

Are the Putative Volcanic Features Volcanic? 
The above argument can be turned on its head; if the 
Werner-Airy basin exists that strengthens the interpre-
tation of the small rounded hills and concentric crater  
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as volcanic landforms because there would be conduits 
for magma from depth to reach the surface.  

Answeriing Questions. I can’t argue both sides – 
that the small features are volcanic because they are in 
a basin, and that the Werner-Airy basin is real because 
it contains otherwise inexplicable volcanics! But it is a 
self consistent interpretation. How can the reality of 
both interpretations be tested? First, the apparent fis-
sure-fed line of hills is very strong morphological evi-
dence for volcanism. Second, the high resolution and 
multispectral imaging of the current generation of lu-
nar orbiters may provide new morphologic and geo-
chemical evidence for features diagnostic of volcanic 

or impact origin for the putative small volcanic land-
forms.  
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Fig. 2: Lunar Orbiter IV-96. E is 13 km wide. 
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