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Introduction:  The Apollo missions included sev-

eral active seismic experiments conducted on the sur-

face of the Moon.  These active seismic experiments 

included the use of three different sources fired either 

while the astronauts were on the Moon or remotely 

after they had departed.  The active data was originally 

studied by a group headed by Robert Kovach (Stan-

ford). However, the active data, as well as the other 

ALSEP (Apollo Lunar Surface Experiment Package) 

data, was written in a format not necessarily conducive 

for modern-day analysis.  In particular, today’s seismic 

explorationists commonly use the SEG-Y format.  This 

format was first adopted by the Society of Exploration 

Geophysicists in 1975, several years after the first 

ALSEP was flown.  Plus, some of the information as-

sociated with this archived data was found to be inac-

curate.  Reading and then reformatting the archived 

data has lead to a more complete accounting of the 

Apollo experiments and, more importantly, the oppor-

tunity to reprocess the data using modern digital signal 

processing techniques. 

Discussion:  The active seismic experiments 

used a thumper source for Apollo 14 and 16, a rocket 

propelled grenade for Apollo 16 and an explosives 

package for Apollo 17.  The experiments used three 

geophones on Apollo 14 and 16 (referred to as the ASE 

or the Active Seismic Experiment) and four geophones 

on Apollo 17 (referred to as the LSPE or the Lunar 

Surface Profiling Experiment).  All of the geophones 

used a moving coil-magnet with a natural resonant fre-

quency of 7.5 Hz.  Only the thumper was used by the 

astronauts while on the surface while the grenade and 

explosives packages were set up by the astronauts but 

fired once they had departed for obvious safety rea-

sons. 

The thumper used 21 “standard Apollo initia-

tors” as an explosive point-source to thump the ground.  

The idea was to thump every 4.572 meters (15 feet) 

along the 2-D line represented by the three point-

receiver geophones spaced 45.72 meters (150 feet) 

apart.  This thumper experiment is actually the closest 

thing to what a seismic explorationist would call a con-

ventional reflection or refraction survey.  Apollo 14 

recorded 13 thumper records while Apollo 16 recorded 

19 thumper records. 

The grenade data used a mortar case to fire 

three rocket-propelled grenades of various charge sizes 

to get longer offset data (150 m plus).  The same geo-

phone line was used for both the thumper and grenade 

data on Apollo 16.    

The four geophones used on Apollo 17, were 

laid out in a T-shaped pattern of approximately 80 by 

90m.  The eight explosive packages were of various 

charge sizes and were placed at various offsets from 

the geophones. The charge sizes and longer offsets 

were designed to get a better understanding of deeper 

layers. 

All of the active seismic records were ana-

lyzed for first arrival times which were plotted to de-

termine near surface layer thicknesses and velocities as 

routinely done for refraction surveys.  This analysis 

was repeated with the reformatted data and compared 

to the information published in the Preliminary Science 

Reports to verify the accuracy of the reformatting.  

Additionally, the refraction information was used to 

predict the occurrence of reflections, some of which 

were consequentially found on the recorded traces after 

filtering and scaling.  Thus, the combination of refrac-

tion and reflection travel times, plus derived velocities, 

were used to verify layer thicknesses and depths.   Ad-

ditional processing techniques which will be applied to 

the data include single or multiple-channel deconvolu-

tion, multiple-channel noise attenuation and other 

modern signal enhancing techniques.   

Conclusion:  The Apollo active seismic data pro-

vides a benchmark data set for future analysis and ex-

ploration of the Moon.  Additional processes such as 

deconvolution and signal enhancement may provide 

additional information from this original data set.  The 

character of the data may be used to design future ac-

quisition methods, guide the determination of sampling 

criteria, and define initial data processing and interpre-

tation workflows. 
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