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  Introduction: Analyses of Apollo samples have pro-

vided fundamental insights into the origin and history of 

the Earth-Moon system and the solar system broadly. 

With great foresight, a subset of samples from Apollo 

were left unprocessed so that they could be studied by 

future generations with their modern technology. To pre-

pare for the return of samples from the Moon by the Ar-

temis Program, NASA initiated the Apollo Next Gener-

ation Sample Analysis Program (ANGSA) to analyze a 

subset of the previously unprocessed Apollo samples. 

The ANGSA consortium consisted of 9 original teams 

funded by NASA that combined into a single science 

team referred to as the ANGSA Science Team. ANGSA 

was designed to function like the sample analysis phase 

of a sample return mission with a goal to investigate the 

lower portion of a double drive tube previously sealed on 

the lunar surface (73001), the upper portion of that drive 

tube that had remained unopened (73002), and a variety 

of Apollo 17 samples that had remained stored at -20 ºC 

for approximately 50 years.  

The preliminary examination (PE) and project science 

phase of ANGSA served to prepare curators and re-

searchers alike for samples returned from Artemis mis-

sions. In particular, ANGSA included in its design to 

place samples within the context of local and regional 

geology through new orbital observations collected over 

the last decade and new “boots-on-the-ground” observa-

tions and interpretations provided by Apollo 17 astronaut 

Harrison Schmitt. Additionally, ANGSA used new ana-

lytical techniques like X-ray computed tomography that 

were established in the curation office over the last dec-

ade to prepare, document, and allocate the ANGSA sam-

ples. ANGSA also included the development of new 

tools to open and extract gases from the vacuum-sealed 

CSVC containers, and it included the application of new 

analytical instrumentation previously unavailable during 

the Apollo Program to reveal new information about 

these samples. Most of the 90 scientists, engineers, and 

curators involved in this mission were not alive during 

the Apollo Program, and it had been 30 years since the 

last Apollo core sample was processed in the Apollo cu-

ration facility at NASA JSC.  

The results of ANGSA have been published in several 

manuscripts already [1-5], including an overview manu-

script by Shearer et al., [6] that is in press at Space Sci-

ence Reviews. There is also a special collection of man-

uscripts that are coming out in the Journal of 

Geophysical Research – Planets [e.g., 3-5]. Here, we 

highlight some of the most important insights that have 

been gained from ANGSA to help prepare for Artemis, 

particularly as it pertains to PE. 

Insights for Artemis PE: (1) The PE and dissection 

of core samples are time consuming and typically takes 

6-8 months. For Artemis, the examination of collected 

core will far exceed the typical 6 months allotted for re-

leasing an initial sample catalog. Therefore, core-dissec-

tion should not be part of PE for the initial catalog. (2) A 

variety of imaging techniques (XCT, multi-spectral) ap-

plied during PE would produce a richer sample catalog. 

(3) Some sample measurements may be time-sensitive 

and will need to be released early to the science commu-

nity or utilize new technologies that prevent terrestrial 

effects (atmosphere, temperature). These measurements 

must be identified early and included in the Artemis PE 

plan. (4) More than 4 hours per person in the lab each 

day doing PE is not sustainable and will introduce mis-

takes that could lead to science loss due to the increased 

mental and cognitive workload in a cleanroom environ-

ment. Furthermore, meticulous documentation is part of 

PE and curation, including documenting the environ-

ment that each sample will see at any given point (e.g., 

during transfer). Efficient time needs to be calculated to 

update the data packs for each sample, enter information 

into internal databases, annotate images, transcribe notes 

and sketches, etc. The amount of time needed for docu-

mentation and database upkeep outside the cleanroom is 

about equal to the amount of time needed inside the 

cleanroom for a given sample-processing task. 
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