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More than 1500 lunar meteoroid impacts have now been identified from 
seismic recordings. Presently, these span observations from Apollo 11 until 
March, 1977. The list will be completed thru termination of all network re- 
cording on September 30, 1977. 

The time history of meteoroid events observed by the Apollo network long 
period instruments is represented in Figure 1. Most events are observed si- 
multaneously at more than one station. This record, like that of the terres- 
trial meteorite falls, shows no clear correlation with any of the known meteor 
showers. However, Brown (1) has alluded to a seasonal preponderance of large 
meteorite falls in the months April to July. This behavior is discernible in 
Figure 1 for most years. More clearly, in terms of amplitude statistics, 
Figure 2a shows a seasonal change in the slope of the cumulative curves. These 
may be compared with the cumulative curves of all data, shown in Figure 2b. 
During the interval from day 101 thru day 210 larger events are relatively 
more abundant than during the remainder of the year. This change in size dis- 
tribution is accompanied by a 10% increase in the count rate per unit time. 
The seasonal concentration of large objects is further illustrated by the day 
numbers for the 10 largest events observed at each station, listed as follows 
in order of decreasing signal amplitude: 

Figure 1. Time and amplitude h i s to ry  of long period events .  
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A12: day 134, 163, 143, 124, 025, 199, 155, 102, 168, 244 
A14: day 134, 143, 163, 293, 349, 124, 013, 102, 199, 178 
A15: day 134, 199, 213, 102, 119, 124, 187, 025, 222, 293 
A16: day 134, 199, 137, 226, 325, 124, 121, 329, 102, 013 

Twenty-seven of these 40 listed observations fall in the 110 day period. The 
event of day 134(1972) fell near station 14, producing the largest signals 
ever observed. Being more energetic than a Saturn booster impact, it repre- 
sented an estimated mass of 1100 kg impacting at a velocity of 22.5kmlsec (2). 
The meteoroid of day 199(1972) was about 4 times more energetic, but being 
very distant from the seismograph network it produced smaller signals. The 
mass range lampled by the long period seismic data was previously estimated to 

6 be about10 to 10 gm (2,3). 
These time-size-frequency relationships suggest two distinct meteoroid 

populations which together correspond only to the largest of the sporadic 
meteors, fireballs, bolides, and falls observed on earth. Smaller objects, 
including those of the meteor showers, evidently generate too little seismic 
energy, or seismic wave frequencies too high, to be detected by the lunar 
seismographs. In addition, there have been three meteoroid storms (4) repre- 
sented by greatly increased count rates. These do not recur periodically, and 
may represent a third component of the lunar seismic meteoroid population. 

On a unit time basis, the observational curves of Figure 2b are nearly 
the same from today's abundant data as they were from the relatively few data 
available in 1971 (2). Also, the characteristic variation of seismic ampli- 
tude vs. distance is now more precisely known (5) but not grossly different 
than in the earlier paper. Therefore, considering the uncertainty that re- 
mains regarding the use of LM and S4B impact signals for calibration, our 
earlier flux estimate (2) is not changed substantially by a more precise 
application of the same method. Similar results were obtained by a modified 
method (5). Lunar seismic estimates of the mass flux thus remain among the 
lowest of the available values (1,6). 
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Figure 2 (following page). Cumulative counts vs. trace amplitude of impact 
events: (a) counts during selected seasonal intervals at stations 12 and 14; 
(b) total counts at all four stations. 
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