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Introduction: Although only half the size of the Earth, 

Mars has a remarkably rich and complex preserved 

geological record. The knowledge on Martian Geology 

has enormously increased in last 40 years. Several mis-

sions orbiting or roving Mars revolutionized our under-

standing of its evolution and geological features, in 

several ways like Earth, but extremely different in many 

respects.  

The study area (Latitude 0°N-45°N, Longi-

tude 60°E-120°E) lies near to the landing site of Viking 

2 and MSL (Mars Science Laboratory), having a total 

area of 9,080,730 square kilometers (5642505 square 

Miles) is shown in Fig.1. The Viking 2 mission was part 

of the American Viking program to Mars and consisted 

of an orbiter and a lander, which landed in Utopia Plan-

itia [1]. whereas, Mars Science Laboratory (MSL) was 

a robotic space probe mission to mars launched by 

NASA on November 26, 2011, with objectives of in-

vestigating Mars habitability of past and present envi-

ronments within Gale crater, studying its climate and 

geology, and collecting data for a human mission to 

Mars [2].     

The geologic map of Mars, which records the 

distribution of geologic units and landforms on the 

planet's surface through time, is based on unprecedent-

ed variety, quality, and quantity of remotely sensed 

data. These data have provided morphologic, topo-

graphic, spectral, thermophysical, radar sounding, and 

other observations for integration, analysis, and inter-

pretation in support of geologic mapping. The geology 

map of study area is composed of Ahi (Amazonian and 

Hesperian impact unit),  AHv (Amazonian and Hespe-

rian volcanic unit), Av (Amazonian volcanic unit), HNt 

(Hesperian and Noachian transition unit), eAb (Early 

Amazonian basin unit), eHt (Early Hesperian transition 

unit), eHv (Early Hesperian volcanic unit), eNh (Early 

Noachian highland unit),IHI (Late Hesperian lowland 

unit), IHt (Late Hesperian transition unit), INh (Late 

Noachian highland unit), mAI (Middle Amazonian low-

land unit), MNh (Middle Noachian highland unit) and  

mNhm ( Middle Noachian highland massif unit) and 10 

major geological structures obtained from USGS as can 

be seen in figure 2.  

The establishment of time scales for planetary 

bodies is based upon geological mapping as defined by 

surface properties and delineated by geologic contacts 

and the superposition of individual units following basic 

stratigraphic principles [3]. There are two methods of 

obtaining absolute ages of rock surface units of plane-

tary bodies, One method links radiogenic isotope age 

[4] and another method, rates for formation of impact 

craters [5,6]. Crater based age determination of surface 

features for any kind of planetary body is essential for 

understanding the categorization of geological events in 

the past [7]. The chronological based crater counting is 

a well-established technique for determining relative 

and absolute model ages of planetary surfaces of Mars, 

Moon, Mercury [8,9]. 

 Relative ages can be derived by measuring the 

size-frequency distribution of impact craters that have 

accumulated in a planet’s history through time which 

means that densely cratered surfaces are older than 

less-densely cratered surface units. Thus, a geologic 

unit records the age as expressed by the number of im-

pact craters formed during meteoritic bombardment and 

the time a unit was exposed to the projectile impact 

flux [10,11].  
 

 Results and Discussion: Study area has been classi-

fied in three units i.e. Amazonian, Hesperian and Noa-

chian unit according to the geological map obtained 

from USGS. Crater density map of study area having 

crater size >1.5 km is shown in Figure 3. Figure 4 (a) 

showing the Hartmann and Neukum (2001) defined 

model while (b), (c) and (d) showing the age ~3.10 Ga, 

3.65Ga and 3.78Ga by crater counting method for Am-

azonian, Hesperian and Noachian Unit respectively.  

Table 1 showing the comparison of the study area units 

derived ages with the Hartmann and Neukum (2001) 

Model ages, which stating that Amazonian and Hespe-

rian unit are derived from their Early period while Noa-

chian is derived from late Noachian period.  

 

 

S.

No 

Geological 

Units 

Craters 

Count-

ed 

Derived 

Unit Ages 

(Ga) 

Hartmann and 

Neukum (2001) 

Model age (Ga) 

1 Amazonian 2681   ~3.10 < 3.37 

2 Hesperian 13647 3.65 3.37 – 3.71 

3 Noachian 3295 3.78 >3.71 

 

Table 1: Comparison of the study area units ages with 

the Hartmann and Neukum (2001) Model ages.  
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Figure 1- Study area marked in black polygon near 

Viking 2 and MSL Landing sites. 

  

 
Figure 2-Distribution of major geological units and 

structures in the study area.  

 

 
Figure 3-Crater density map (>1.5 Km) of study area 

shwoing Amazonian, Hesperian and Noachian units as 

Red, Yellow and Blue color craters respectively.  
 

  

 

 

Figure 4-(a) Hartmann and Neukum (2001) defined 

model, (b), (c), (d) showing age by crater counting 

method of Amazonian, Hesperian and Noachian Unit 

respectively. 
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