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Introduction: We observe suppression of epithermal 

neutron detection rates at the Lunar Reconnaissance Orbiter 
(LRO) [1] using the Lunar Exploration Neutron Detector 
(LEND) [2] collimated detectors when the LRO spacecraft is 
near the dawn and dusk terminators at near-equatorial lati-
tude (30°S to 30°N). The greatest neutron count rate (least 
flux suppression) is found at post-meridian local time, at 
about 14:30. Suppression of epithermal neutrons is consistent 
with the presence of hydrogen in or on the upper regolith 
near the terminator. Since the terminator moves across the 
surface as the Moon rotates, this implies a mobile population 
of hydrogenated volatiles that dwells near the terminator but 
resides only transiently in the regolith. The observed pattern 
of neutron flux suppression is consistent with the distribution 
of mineral hydration observed on the surface by Sunshine et 
al. [3] in reflected light. The difference in the depth of sup-
pression between two epithermal-neutron detection systems 
in LEND is nominally consistent with isolation of hydrogen 
in the upper part of the ~50 cm depth probed by neutron 
remote-sensing [4]. 
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