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Introduction: The development of lunar min-

eral resources is hindered by two major factors: 1) 
the absence of an institution and instrument for is-
suing long term exclusive rights to explore and ex-
ploit the Moon for its resources and 2) a process 
by which a title could be acquired to explore and 
exploit an area and claim its resources. We recom-
mend governance of Lunar mining activities using 
Area-Based Management Instruments. Such in-
struments are conventionally used in spatial plan-
ning and management of particular areas on Earth 
to regulate the distribution, timing, and intensity of 
activities. Moreover, they require a designated au-
thority to implement and oversee rules, regula-
tions, and procedures in specified areas requiring 
higher protection or restrictions [1]. A Lunar Spatial 
Planning Tool (Figure 1) is currently in develop-
ment to facilitate the implementation of such instru-
ments on the Moon. 

A case study was conducted on the Interna-
tional Seabed Authority’s (ISA) management of 
seabed minerals to identify best policies and prac-
tices for implementation in Area-Based Manage-
ment of lunar mineral resources. The case study 
includes analysis of the ISA’s 1) historical develop-
ment and negotiating history, 2) guiding principles, 
3) its ‘Mining Code’ [3], and 4) its Environmental 
Management Plan for the Clarion Clipperton Frac-
ture Zone. 

The Lack of a Lunar Governance Regime: 
We recommend the development of a Lunar Re-
source Management Authority (LRMA), an interna-
tional regime responsible for: i) encouraging the 
development of lunar resources, ii) developing and 
administering area-based management strategies, 
iii) safeguarding the lunar environment as it may be 
affected by mining activities, and iv) ensuring the 
equitable use and economic benefits of lunar min-
eral resources. 

Regulations, Policies, and Procedures: We 
recommended the following for overseeing Lunar 
mining activities: 1) a notification process for pro-
specting, where a lunar contractor must notify the 
LRMA of its intention to engage in prospecting, 2) 
an application process in the form of contracts 
where the LRMA would issue exclusive but tempo-
rary rights to a contractor to explore and exploit an 
area on the Moon’s surface, providing security of 
tenure, 3) a Parallel System of Reserved Areas. 
This equitable management strategy reserves min-
ing areas for non-space faring nations, which are 

partitioned from each contract area granted to a 
Lunar contractor, 4) a “Relinquishment” procedure, 
both for resolving overlapping claims and for a con-
tractor to delineate Reserved Areas, 5) the devel-
opment and use of Areas of Particular Scientific In-
terest, which will implement Preservation Refer-
ence Areas and Impact Reference Zones to safe-
guard the lunar environment, 6) the development 
and use of Areas of Particular Operational Interest, 
which prohibit mining activities in areas due with 
high significance to another sector, and 7) the in-
corporation of priorirty rights and first possession 
principles (i.e., Homesteading) [4] for the “Pioneer 
Investors”  that invest in the early development of 
lunar mineral resources.  

The Lunar Spatial Planning Tool: The Lunar 
Spatial Planning Tool tool divides a lunar resource 
system into a grid of mining blocks. By simplifying 
the lunar surface into blocks, the tool facilitates the 
recognition of rights and compliance and enforce-
ment of the recommended rules, regulations, and 
procedures listed above. 

 
Figure 1 - Example of the Lunar Spatial Planning Tool dividing 
the south polar region to 80ºS into ~9km2 mining blocks. Col-
ored blocks indicate locations with an average maximum sum-
mer temperature of <101K [5], which was used as a proxy to 
delineate locations potentially suitable for prospecting for lunar 
ice deposits. Pink blocks are hypothetical Areas of Particular 
Scientific Interest reserved for environmental impact studies 
and other scientific purposes. Green blocks are two hypothet-
ical contract areas to explore for lunar ice deposits. Green 
blocks outlined in red depict “Reserved Areas” partitioned out 
of the contract areas by the lunar contractors that will be re-
served for future mining entities from developing States. 
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