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Apollo 11-17: returned 382 kg (between 1969-1972)
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6 sample sites
382 kg total mass collected

2196 samples, 2191 examined
Wide variety rocks, soils, cores

Samples are “pristine”
Exquisite Geologic Context

62275 Anorthosite

Soils, 
Soil fragments 
Core samples
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Missions (e.g., GRAIL) Crater counting

meteorites

Remote sensing
60659

modified from Gross et al. (2025)

Sample Importance: planetary science is anchored by lunar rocks
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Goal and Importance of Lunar (Artemis & Apollo) Curation

• Preserve samples from collection on 
the lunar surface to their return to 
Earth

• Provide initial sample 
characterization and catalog 
development to enable scientific 
studies of samples

• Curate Artemis & Apollo samples for 
the long term, facilitating scientific 
investigations using technologies that 
will be developed in the future
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Curation starts pre-mission with the Curation Lead

pre-mission 
planning

During active 
mission

Recovery and 
Transport

Preliminary 
Examination (PE)

Long term curation

Curation Lead



A lot of science to do
• Time will be limited

- ~6.5 days on surface
- Exploration of landing during up to 4 surface EVAs
- 2 crew members on foot, distance limited 
- Other mission priorities will also affect time available for geology

• Mass will be limited
• Must make sure we maximize the science accomplished 

during the mission
- Make substantial progress toward decadal priorities

• Some tasks are complementary and support multiple 
objectives, some support only one objective

- Many unknowns and exploration will mean on-the-fly adjustments
- Need to prioritize among science objectives
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ARTEMIS III GEOLOGY GOALS
Goal A. Understand the Origin 
and Early Evolution of the Moon 
as a Model for Rocky Planets

Goal B: Determine the Lunar 
Record of Inner Solar System 
Impact History

Goal C: Determine How the 
Environment Controls 
Regolith Properties on Airless 
Bodies 

Goal D: Reveal the Age, 
Origin, and Evolution of 
Solar System Volatiles

“The central goal of a science-driven program 
of lunar discovery and exploration is to reveal 
the history of major events and processes that 
have shaped the Earth–Moon system and the 
solar system. 

The committee prioritizes three overarching 
science themes that address (1) Solar System 
History, (2) Geologic Processes, and (3) Water 
and Volatiles.”

Solar System History

Geologic
Process

Volatiles
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Artemis 3 Sampling 
Concept of 
Operations



Surface & Subsurface Sampling Types



Sample collection Tools Overview: Government Reference Tools

Sample Bag & Dispenser
Tool Belt

Not shown: 
• Transport Liner
• Transport Pack
• Toolboggan/Tool Cart

Drive Tube Easel

Scale

Collection Pack

Sample Return Pack
(conceptual)

Sealed
Return Case (SRC)

(conceptual)



Artemis Sample Containment Flow



Testing models of volatile deposition
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Charlie Duke; AS16-116-18699 Astronaut Zena Cardman, IcelandAS16-115-18557
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Artemis 3: Ambient Sample Return 

• South Polar Region lunar sample return with Astronauts

• Artemis 3 will return ambient temperature samples only

• Artemis 3 returned samples will be processed and curated under room 
temperature in the Apollo Labs under the direction of the Apollo Sample Curator

• Preliminary Examination: 6 months after arrival at JSC Curation 
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Apollo Curation Facility

Current Lunar Facility (Apollo): 
• About 83 % of the Apollo samples (by mass) remain 

pristine.

• Pristine samples have been kept under nominal storage 
conditions since returned, which include:

• Kept in ISO 6 (class 1000) clean rooms.

• Stored and processed inside dry N2-purged SS Cabinets in our 
vaults and labs.

• Limited materials that have come in contact with the samples, 
Stainless Steel, Al-metal, Teflon.

• Handling histories are carefully recorded, both in transit, 
in the lab, and while with the PIs.

• Specialty facilities for core processing and band-sawing 
(under N2 purge), as well as  sectioning samples (not 
under N2).

• Has space for Artemis III and IV returned samples



ANGSA: Preparing for Artemis sample return and modernized PE

ANGSA (Apollo Next Generation Sample Analyses): 
A low-cost lunar “sample return mission”

 Unopened and sealed double drive tube 73002/1
 Consortia of 9 different competed teams
 International collaboration to develop and test new tools and equipment for sampling 

and Preliminary Examination
 Assess how well lunar material has been collected, stored, and preserved over time
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1974 (2D X-Ray)

2019 (3D XCT)

Preservation example: ANGSA

73002



ANGSA: critical new curation tool = X-ray computed tomography
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What does Artemis PE include? Lessons from Apollo and ANGSA

• One sample (double drive tube)
• PI led “mission” with competed scientific 

studies         
• PE took 3 years to complete (COVID, boo)
• Detailed, beautiful catalog, published 

after 3 years

ANGSA

• Lots of samples (~100 kg up-mass)
• NASA led mission; community carries out 

scientific studies via sample request         
• PE complete within 6 month after delivery
• Basic catalog with enough information to 

request samples, publish within 6 months

Artemis



What does Artemis PE include? Lessons from Apollo and ANGSA

• Curation and PE plan under development taking lessons learned and differences into account

Can results of the investigation lead to a stand-alone paper?

Science 
(not PE or BC)

Time sensitive 
science (within 6 

months after return)

Conduct in parallel to PE

Can the investigation be 
done without altering or 

touching the samples

Prelim
inary 

Exam
ination 

(PE) #

Basic 
Characterization 

(BC)*

Y

Y

N

Are the results critical to 
create a meaningful  

sample catalog?

N

Exception

Y = Yes; N = No; PE = preliminary Examination; 
BC = basic characterization

Y

Y

N

*Basic Characterization (BC)

Documentation of sample containers & seals upon 
arrival via different methods (e.g., XCT, photos, 

videos, notes)

#Preliminary Examination (PE)

Documentation (e.g., photos, videos) of opened 
sample states (e.g., crumbled, broken, intact) and 

character (e.g., mass, size, texture).

Extended Examination 
(carried out on small subset of samples during PE time 

permitting; carried out during long term curation) 

Documentation of physical sample properties via 
different methods such as sieving, XCT scanning, 

thin-sectioning, grain mounts, grain size 
distribution, maturity, core dissection. 



Conclusion

• Apollo: PE catalog ≠ Apollo catalogs and Compendium (draws on results from community)

Lunar Sample Information Catalog (PE catalog) Lunar Sample Compendium



Conclusion

• Apollo: PE catalog ≠ Apollo catalogs and Compendium (draws on results from community)
• ANGSA: unique opportunity to learn and feed lessons forward to Artemis
• Analysis of the Artemis III samples and data will be a community-wide endeavor (including people that are 

still students now)
• It is all of our jobs to make sure the science foundation of Artemis is strong

Lunar Sample Information Catalog (PE catalog) Lunar Sample Compendium
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Thank you for your attention
Questions?

Artemis curation: juliane.gross@nasa.gov

mailto:juliane.gross@nasa.gov
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