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Introduction: Mare Crisium is located between 

10° and 30º N and 50° and 70º E on the lunar nearside. 
Previous work [1] identified three major basalt groups 
within the basin (Fig. 1). The soils formed from a Fe- 
and Mg-rich high Ti basalt similar to Luna 16 samples 
(Group I), a very low Ti ferrobasalt similar to Luna 24 
samples (Group II), and a low Ti ferrobasalt similar to 
Apollo 12 samples (Group III). Group I basalts appear 
to be the oldest deposits in the basin, as they are only 
exposed in the topographically higher SE region of the 
basin and are excavated by major post-mare impact 
craters in the west, including Picard, Peirce, Greaves, 
and Cleomedes F. Group II basalts appear to have been 
emplaced in two stages, around the outer edge of the 
basin to the NE (Group IIB), and then in the NNW half 
of the basin (Group IIA). There are several smaller 
occurrences of Group IIA basalts in the south, the east-
ernmost of which contains the Luna 24 landing site. 
Group III basalts filled the SSE half of the basin. Ba-
salts exterior to the main basin were not classified. 

  

 
Fig. 1: Geologic units in Mare Crisium [1]. The Luna 24 
landing site is marked with a white ‘x’. 
 

Mare Crisium was geologically mapped by [2,3]. 
The map of [2] indicates that most of northern Mare 
Crisium is covered by Imbrian-age mare basalts (Im), 
which are not subdivided, as in the map of [1]. There is 
a small, isolated area of presumably Eratosthenian or 
Imbrian age NE of crater Einmart C. The easternmost 

region of the basin was also mapped as Eratosthenian 
or Imbrian basalts (EIm). This unit roughly corre-
sponds to the Group I basalts of [1]. The geologic map 
of [3] also shows mostly Imbrian ages for the mare 
basalts in southern Mare Crisium, except for two 
small, isolated areas east of Picard X, which were 
mapped as Eratosthenian or Imbrian basalts (EIm). 
Radiometric ages of the Luna 24 samples indicate ages 
of 3.34 to 3.44 Ga [4] or 2.52-3.45 Ga [5]. Crater deg-
radation ages of [6] show an age of 3.50 Ga for the 
Luna 24 landing site (Fig. 2). According to the map of 
[6], ages range from 2.5 Ga close to the highland-mare 
boundary in the NE, south of crater Einmart H; to 3.2 
Ga in the N, NE, and S; to 3.5 Ga in most of the central 
region; to 3.65 Ga in the westernmost, the central and 
the easternmost parts of the mare. In general, the crater 
degradation ages [6] show a much wider range of ba-
salt ages than the geologic maps and indicate that Era-
tosthenian basalts cover large areas of Mare Crisium.  

  

 
Fig. 2: Crater degradation ages of [5]. Light pink (2.5±0.5 
Ga), pink (3.2±0.2 Ga), blue (3.50±0.1 Ga), green (3.65±0.05 
Ga). 
 

Data and Methods: Previously, we dated large 
mare areas on the lunar nearside using Lunar Orbiter 
images [7,8,9]. Unfortunately, the quality of these im-
ages for Mare Crisium is insufficient for accurate cra-
ter counts. While Clementine images have similar spa-
tial resolutions, their high illumination angles make 
them less suitable for crater size-frequency distribution 
measurements. With the Lunar Reconnaissance Orbiter 
Cameras (LROC), we now have images that allow us 
to accurately derive CSFD distributions and thus date 
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the volcanic activity in Mare Crisium. We performed 
crater counts on an LROC WAC mosaic with 100 m 
pixel scale. The counting areas were defined using a 
Clementine color ratio composite, the map of [1], and 
morphologic characteristics observed in LROC WAC 
images to ensure homogeneity of the count areas. 
Compared to the map of [6], our count areas have the 
advantage that they do not crosscut spectral units. We 
paid particular attention to avoid areas heavily con-
taminated with secondary craters. Our craters were 
defined using CraterTools [10]. The CSFDs were plot-
ted and fit using CraterStats [11]. The derived absolute 
model ages are based on the chronology and produc-
tion functions of [12], which are valid for lunar craters 
>0.01 and <100 km in size.  

  

 
Fig. 3: Clementine color ratio composite superposed on 
LROC WAC mosaic. Shown in yellow are our count areas. 
White numbers indicate our absolute model ages. 

 
Results: Our new crater counts for Mare Crisium 

basalts (Fig. 3), yield a wide range of ages, similar to 
the map of [6]. According to our preliminary results, 
basalts in Mare Crisium range from 2.71 to 3.61 Ga, 
thus indicating Eratosthenian and Imbrian ages. We 
find that the unit including the Luna 24 landing site is 
3.4 Ga old (Fig. 4), which is in excellent agreement 
with the radiometric ages of [4,5]. Our oldest unit 
(3.61 Ga) is found along the western mare/highland 
boundary, west of crater Yerkes. Our second oldest 
unit (3.27/3.60) is located in the far east, consistent 
with the data of [1] and [6]. We find relatively young 
ages in the NE and E for the Group IIB basalts, i.e., 
2.95-3.41 Ga. While mapped as Group IIB [1], basalts 
east of Cleomedes F are significantly older (3.50 Ga). 
The map of [6] also shows young ages of 2.5-3.2 Ga 
for the NE of Mare Crisium. We find young ages of 
3.03 and 3.12 Ga for the area along the southern 
mare/highland boundary, which was dated to be 3.2 Ga 
old [6]. However, compared to the ages of [6], we do 

not find 3.65 Ga old basalts in the central region east 
of crater Picard. Our crater counts indicate ages that 
are significantly younger, i.e. 3.41-3.47 Ga. While we 
have not yet completed dating the northwestern regions 
of Mare Crisium, the unit west and north of crater 
Peirce has an absolute model age of 2.71 Ga, hence 
being much younger than the ages of the map of [6]. 
Our preliminary ages might indicate that the north-
western Group IIA basalts are younger (2.78, 3.00, 
3.38 Ga) than the southeastern Group III basalts (3.41, 
3.47, 3.04/3.49 Ga). 

 

 
Fig. 4: Absolute model age for the unit that contains the 
Luna 24 landing site. 
 

Conclusions: We dated large areas covered with 
mare basalts in Mare Crisium. On the basis of our cra-
ter size-frequency distribution measurements, we con-
clude that (1) LROC WAC mosaics are well suited for 
accurate crater size-frequency distribution measure-
ments, (2) our counts improve upon previous age de-
terminations [6] because they were performed on spec-
trally homogeneous units, interpreted to have formed 
by single eruptive events, (3) absolute model ages 
show a much wider range of ages than the geologic 
maps, (4) the ages range from 2.71-3.61 Ga, (5) the 
absolute model age (3.40 Ga) of the unit that contains 
the Luna 24 landing site is in excellent agreement with 
the radiometric ages of the returned samples (3.34-
3.44; [4]; 2.52-3.45; [5]). 
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