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Introduction.  Before the Apollo missions, it was 

often thought that the Moon was a primordial, undif-
ferentiated relic of the early Solar System. It was thus a 
great surprise when the Apollo subsatellites and sur-
face magnetometers detected magnetic fields originat-
ing from the lunar crust. 

The initial paleomagnetic analyses of the Apollo 
samples indicated that some rocks cooled in the pres-
ence of a magnetic field whose intensity was similar to 
Earth. However, the ages of these samples were une-
venly distributed, and the paleointensities were uncer-
tain. Magnetic field measurements made from equato-
rial orbits led to the discovery of many strong magnetic 
anomalies. The origin of the these anomalies, however, 
was complicated by the fact that most were not corre-
lated with known geologic process, and the equatorial 
distribution of the orbital data left the majority of the 
Moon’s crust unexplored. Lastly, the origin of the 
magnetizing field was debated, with both internal core-
generated and external fields being considered. 

Tremendous advancements have been made to-
wards understanding lunar magnetism since the close 
of the Apollo era. Global magnetic field mapping has 
been achieved from orbit by the Lunar Prospector and 
Kaguya spacecraft. The limitations associated with 
lunar rocks as paleomagnetic recorders have been 
quantified. Models for the distribution of lunar mag-
netic anomalies have been proposed. The size and 
composition of the lunar core is now better understood, 
and a wide range of mechanisms for powering an in-
ternal core-dynamo field have been investigated. 

In this contribution, our current understanding of 
lunar magnetism will be reviewed. Advances made in 
the past decade since the publication of the first New 
Views of the Moon book [1] will be emphasized. 

Paleomagnetism.  New paleomagnetic analyses 
have strengthened the case that the Moon once had a 
long-lived global magnetic field with Earth-like field 
strengths. These new analyses place important con-
straints on the paleointensity fidelity by providing min-
imum retrievable field strengths [2]. From a suite of 
modern measurements, 40-110 µT surface field 
strengths were present from at least 4.25 to 3.56 Ga, 
after which the surface strength decreased rapidly to 
less than 10 µT at 3.3 Ga [3]. These samples recorded 
their natural remanent magnetization too slowly to 
have been magnetized by transient impact-generated 

fields and require a long-lived field such as that gener-
ated by a core dynamo. The time when the dynamo 
started and stopped, however, is currently unknown, in 
large part due to a lack of suitable young and ancient 
samples. 

Crustal Magnetism.  Magnetometer data collected 
by the polar orbiting Lunar Prospector and Kaguya 
spcecraft have permitted the construction of global 
magnetic field maps of the Moon [4,5,6]. Some impact 
basins possess weak anomalies in their interiors, where 
an impact melt sheet should be present [7]. The largest 
concentration of anomalies is however located on the 
farside on the northern rim of the South Pole-Aitken 
impact basin. These anomalies may represent the rem-
anents of the iron-rich projectile that formed this basin 
[8], ejecta deposits antipodal to the largest nearside 
basins [9], or dikes that were later emplaced in the 
crust [10]. Many strong anomalies have no correlation 
with geologic processes, and given that most lunar 
rocks possess low abundances of metallic iron, the 
origin of these anomalies remains enigmatic. 

Core dynamo modeling.  Both the crustal magnet-
ic field and paleomagnetic analyses suggest that the 
Moon once possessed a core dynamo. Possible scenar-
ios for powering a dynamo include thermal convection 
as the core cooled quickly after lunar formation, later 
core crystallization, precession of the mantle spin axis, 
and impact-induced changes in lunar rotation. Thermal 
convection is a relatively short-lived process, operating 
during the first few 100 million years of lunar evolu-
tion [11]. Once the core begins to crystallize, between 
about 4-4.4 Ga [12], buoyancy driven chemical con-
vection can power a dynamo for about a billion years 
[13]. More exotic energy sources have also been pro-
posed to power the lunar dynamo. Precession of the 
solid mantle spin axis can power a prolonged dynamo 
between about 4.25 to 2.7 Ga [14], and changes in ro-
tation of the lunar spin axis following large basin form-
ing impact events can potentially power short-lived 
dynamos for 10s of thousands of years [15]. 
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