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satellites and Earth electronics can cause serious 
interference. A radio observatory constructed on the 
far side of the moon would be shielded from this 
interference. The lack of a lunar atmosphere could 
also be a bonus for clear observing of space.

Further comment is needed on the moon’s 
rotation time. The stated value of 291/2 days is 

measured with respect to the earth, called the synodic 
period (Figure 1-4). This is the time from one full 
moon to the next. The moon’s rotation time is 
somewhat shorter with respect to the stars, 271/2 
days. This is called the sidereal period. Both lunar 
rotation times are commonly found in the literature.

6.   What caused the lunar craters?

Until recent decades this question often led to lively 
debate. Suggestions included volcanic activity, giant 
gas bubbles rising to the moon’s surface from the 
interior, and collapsed sinkhole formations from 
dissolved underlying bedrock. The idea of impact 
collisions first became popular in the 1950s. Around 
this time, it was realized that a large meteorite 
collision had formed the well-known Barringer 
Crater (“Meteor Crater”) in northern Arizona.

The moon displays countless numbers of 
craters. Some are hundreds of miles in size while 
most are much smaller. The Sea of Storms (Oceanus 
Procellarum), thought by some to be a crater 
remnant, exceeds the entire Mediterranean Sea in 
area. There are estimated to be 200,000 craters across 

the moon with diameters larger than a kilometer. 
Smaller craters within larger craters cover the moon 
like a battlefield. Since the moon has no atmosphere, 
all approaching space rocks strike the moon’s surface. 
On Earth, in contrast, smaller objects may “skip off ” 
our atmosphere and miss us completely, or else may 
burn up from friction on their rapid descent. Many 
other meteorites that hit the earth leave no trace 
because they land in the seas, which cover over 
two-thirds of the earth’s surface.

About 200 craters have been identified across 
the earth. These blemishes gradually are eroded 
away by wind, water, and tectonic processes. 
In contrast, on the moon, craters become 
permanent records of past collisions.

Figure 1-4. The drawing shows one lunar orbit. 
Beginning at position 1, position 2 is one full 
cycle with respect to the earth, the synodic 
time. Position 3 is one cycle with respect to the 
stars, the shorter sidereal time.
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7.   What are the moon’s surface features?

Suppose you could visit the moon to explore its 
surface. A space suit would be essential for your 
survival since there is no air to breathe in the near-

perfect vacuum. With no air pressure, 
gas bubbles would form quickly 

in the bloodstream of an 
unprotected person. 

This dangerous 
situation is called 

decompression 
sickness or “the 
bends.” If you 
land on the 
sunlit side of 
the moon, 
with its 
temperature 
up to 266ºF 

(130ºC), a 
reflecting suit 

with built-in air 
conditioning is 

essential. The lack 
of significant water 

or atmosphere results 
in a daylight temperature 

greater than the boiling point of 
water. Meanwhile, on the darkened portion of the 
moon, the temperature plunges lower than -292ºF 
(-180ºC).

You will notice shadows on the moon, and 
greatly reduced gravity. In fact, your weight will be 
only one-sixth of its value on Earth. For example, if 
you weigh 150 pounds on Earth, your moon weight 
will be just 25 pounds. The feeling is somewhat like 
the buoyancy of water. One can imagine the daily 
weather report for the moon: no rain is in sight; also 
no breeze, clouds, sounds, or blue sky. Skies will be 
black instead. Humidity will remain at zero percent. 
The high temperature today will be a scorching 266ºF. 

When night finally comes after two weeks of sunlight, 
the temperature will plunge to -292ºF. Lunar astronaut 
Buzz Aldrin called the moon a place of “magnificent 
desolation.” How different the moon is from the 
specially prepared earth.

During the imaginary moon visit you will notice 
large flat areas or lowlands that cover one-half of the 
moon’s visible side. Early astronomers named them 
maria (mar-eé-a, singular: mare), the Latin word 
for seas. They are indeed seas, but made of hard 
basalt rock instead of water. From the earth, these 
hardened lava flows have the appearance of large, 
circular, dark-colored patches. The lunar highlands 
are rugged mountain ranges that appear from Earth 
as light-colored patches. Some of these lunar peaks 
rise five miles above the surrounding plains, rivaling 
Earth’s Mount Everest in height. Especially high 
elevations near the northern lunar pole, the so-called 
mountains of eternal light, withdraw from constant 
sunshine only at times of a lunar eclipse. Astronomers 
do not understand how the lunar mountains 
formed. The moon does not show 
mountain-forming activity 
analogous to earthquakes, 
seafloor spreading, or 
continental drift. 
Creationists might 
suggest that 
the moon was 
created with 
great variety in 
its topography, 
similar to 
the earth. 
Appendix 1 
suggests some 
particular lunar 
features of special 
interest for close 
observation.



Besides the lunar mountains, basaltic seas, and 
craters, many other distinctive surface features of 
the moon can be seen with a telescope. Bright rays 
appear to radiate outward hundreds of miles from 
some of the larger craters. They are debris tracks 
deposited from the ejecta of major impact collisions. 
The rays appear as elongated, gentle hills rounded 
by further impact erosion. Sinuous lunar rilles that 
meander across the moon’s surface are probably 
collapsed lava drainage channels, since the lack of 
water rules out river channels. The many visible 
cracks and valleys on the surface are apparently 
adjustments in the moon’s surface to stress from 

heating and tidal pull. The far side of the moon was 
first photographed in 1959 by the Russian spacecraft 
Luna 3. Fanciful speculation about hidden features 
and even a lunar civilization was ended by pictures 
of emptiness. There are many large craters and seas 
of solid basalt.

Rocks and large boulders are strewn about the 
lunar surface. But there are no rivers, lakes, grass, 
or trees to complete the landscape. Upon returning 
from a voyage to the moon, one conclusion is 
inescapable: there is no place like home!
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8.   What are moon rocks like?

The Apollo astronauts returned to Earth with about 
843 pounds (382 kg) of moon rocks, core samples, 
pebbles, sand, and dust for study. Some meteorites 
collected on the earth appear to have been blasted 
from the moon by past impacts. The lunar rocks 
collected by astronauts resemble Earth varieties in 
some respects and differ significantly in other ways. 
The three varieties of collected samples are crystalline 
rock, soil, and breccia. The geological term regolith is 
given to the general lunar surface collection of dust, 
pebbles, and boulders.

The lunar crystalline rocks contain the same 
chemical minerals found in Earth rocks. Lunar 
basalt is common, similar to our abundant 
terrestrial volcanic rock. It forms by cooling from 
molten lava, and is especially common in the lunar 
maria areas. The small crystals within the basalt 
suggest a rapid cooling of the moon’s surface in the 
past. Some of this material also may be original, 
created lunar crust. All the moon rocks contain 
higher proportions of heat-resistant elements such 
as calcium, aluminum, and titanium than Earth 

rocks. Conversely, 
the easily vaporized 
elements sodium, 
potassium, and 
lead are relatively 
depleted on  
the moon.

Along with 
basalt, another 
important lunar rock 
is anorthosite. It is 

light gray in color, which makes the lunar highlands 
lighter in appearance than the basalt-covered maria. 
The color contrast between anorthosite and basalt 
is also responsible for 
the appearance of the 
illusion of a human face 
(“man-in-the-moon”), 
which some people see 
on the moon’s near side.

The lunar soil consists 
of the powdered remains 
of many collisions 
between meteorites 
and the igneous surface. Unlike the typical soil of 
Earth, it contains no organic matter and very little 
moisture. Small, bright beads of colored glass give 
variety to the soil, indicating the melting of material 
during past impacts and subsequent rapid cooling.

Breccias are rocks composed of small rock 
fragments, glass, and soil that have been compacted 
into cohesive rocks. The lunar particles are sharply 
angular rather than rounded, as is the case for most 
terrestrial conglomerate rocks. Lunar breccias may 
result from shock melting during the impact of 
meteorites.

The moon lacks some of the most common 
rocks found on Earth, including granite, and also 
sedimentary varieties such as limestone, shale, and 
sandstone. The lack of sedimentary deposits 
rules out any hint of a large lunar  
water supply.

Moon rock presented to Smithsonian 
Institute by the Apollo 11 crew, 1969.




