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ABSTRACT
Olivine basalts, which erupted over the past million years on the North Plains of Valencia County, New Mexico, exhibit

lava-tube systems. These fluid-transport tunnels are near-circular in cross section and lead downslope from volcanic cinder
cones over mean gradients of from 0° 35' to 1° 12' for distances up to 28.6 km. The tubes may either be straight or sinuous,
and are sometimes modified by overflow features, spatter-cones, and several types of collapse structures and subsidence pits.
They appear genetically related to sinuous rilles on the lunar surface. A large-scale map is appended.

1. Lunar Analogs

T'his study was undertaken at the request of Dr.G. P. Kuiper and Mr. R. G. Strom, whose inter
pretation of aerial photographs of the Bandera vol
canic field revealed a number of similarities between
the lava tubes and lunar rilles and other features,
first reported by Kuiper, Strom and LePoole (1966,
p. 199-210).

This paper considers the morphology and origin
of the Bandera lava tubes. These represent the best-
preserved and most concentrated group of tubes yet
described.

Terrestrial lava tubes bear a striking morpho
logical resemblance to certain lunar features. Figs.
1A and IB are Orbiter V views of lunar features
that appear to be complexes of collapsed lava tubes;
alternate intact and collapsed segments are present.
Other sinuous rilles appear to be drainage channels
often originating at small craters (probably vol
canic), exhibiting varying degrees of sinuousity,

sometimes bifurcating in the downslope direction,
occasionally rejoining; and tending to narrow toward
the terminus. Examples are the Marius Rille,
Schroter's Valley, and the several rilles near Prinz.

It is not simple to predict the effects of the lesser
lunar gravity, or to suggest an appropriate scaling
factor for analogous lunar features. While the ter
restrial lava tubes appear to be similar to the lunar
features shown in Figs. 1A and IB, they obviously
are not as large in width, length, and depth as the
rilles near Prinz or as Schroter's Valley. For many
of the smaller rilles, the geometry of the Bandera
tubes is comparable.

The literature on terrestrial vulcanology indi
cates that lava tubes occur, almost without excep
tion, in olivine basalts. This general composition
agrees with the chemical analyses of the lunar maria
determined from the Surveyor alpha-scattering ex
periments and Apollo samples.
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