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* Glant Impact Theory (Hartmann & Davis,1975)
* Late Heavy Bombardment (Cohen,et.al. 2000)
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Isochrons for Martian Crater Populations of Various Ages

Publications | Geologic Mapping | Geosciences Lab | Interns

HartmannDiagram 1

ISOCHRONS FOR MARTIAN CRATER
POPULATIONS OF VARIOUS AGES

William K. Hartmann

The Isochron System: Derivation of 2004 Iteration

Improvements can still be made by using better estimates of the ratio 8.4 and the gravity and impack velocity scaling relations, and by
adding the effects of loss of small meteoroids in the Martian atmosphere. To understand our approach to these improvements, think (for
a moment) of the size distribution as constructed of power law segments (giving straight lines in the log & vs. log & plots used here),
Yirtually all work before MGS dealt with only one of these segments, the shallow or so-called primary branch, involving craters in the
diameter range roughly 2 km < & < 64 km, where good statistics were available at that time. How do we use the lunar data from this
diameter range to estimate the number of craters formed in that size range in a given time period on Mars? Imagine this diameter
segment plotted for the number of craters formed in lunar maria in the last 3.5 Ga, To get the number of craters formed on Mars in the
same period, Hartmann (19997 used the Mars/Moon cratering rate correction factor 8o5eer to shift this segment vertically, because of a
higher estimated cratering rate on Mars, In addition, impact velocity and scaling corrections altered the diameter of a crater produced by
a given meteoroid, hence sliding the curve haorizontally (to the left, to smaller sizes, because of lower Mars impact velocity and him
gravity), Taking into account the slope of the single power law segment, these two shifts were combined into an effective single ve

shift, Thus, that work assuwmed there was a single effective Boaeey Fatio that shifted the curve verdically by a fixed armount along the whole
Aiarmatar camarrnamt and Hadaae (1000 aselhiecd F 0 the sebolae crieve f33 00 - 00 - 4000000 it darreiaa 3 cikAle eFective &0 2. o wahhie A
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1. Shift moon curve up by R 4.

2. Shift resulting curve to smaller D

\ to compensate for impact velocity

and gravity
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C.Fassett et.al.,2008
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Caleb I. Fassett, James W. Head Ill :The timing of martian valley network activity:

The timing of valley network formation on Mars a7
Constraints from buffered crater counting, Icarus 195 (2008) 611 89
A B
Valley \ \—Counted
Segment /
Not Counted: L Not Counted 9_
Crater center not in i g
buffer; ejiecta does @ = : integrated
rat intersect valley - e {not superposed)
e o Crater center in © —Counted
L buffer; ejecta Not Counted
f intersects valley ~.
Buffer for crater (o)
of size D Not Intersecting

{outside buffer for size range)

Fig. 3. Schematic diagrams illustrating the buffer crater counting methodology. (A) A buffer is established for a given crater size. and craters are counted which
(1) have their centers in the buffer. and (2) intersect the valley segment. For each buffer, a count area is then calculated (which thus allows for size—frequency
determination). (B) A schematic of buffer creation at a variety of crater sizes. Craters are not included if they are not superposed on the valley network (e.g.,

integrated), or outside the buffer appropriate for its crater size.

Good example of cross

in other words, there are no apparent systematic errors resulting
from our choice of a buffer size.

Ouwr procedures for the count are as follows: (1) We first map
the valley system being examined and determine its average
width. (2) We then find all craters clearly superposed upon the
valley that have a center within the buffer area appropriate for
the specific crater diameter (so that its rim falls within a dis-
tance of one crater diameter of the valley). (3) A count area is

-cutting relationshi

|

Lack of knowledge of the ﬁxacP historical impact crater
production rate on Mars leads to a systematic uncertainty
in absolute ages of up to a factor of ~2—4, and the degree
of uncertainty depends on the age of terrain being consid-
ered (e.g., Hartmann and Neukum, 2001). Along with this
systematic uncertainty, there are also non-negligible differ-
ences in the ages that are derived using the Hartmann and

Neukum production functions. For example, calculating the
-
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120 NYQUIST ET AL.

1. Martian Meteorites
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Figure 2. The crystallization ages of Martian meteorites separated by compositional group. The

values plotted are the “preferred ages™ from Tables II and III. The oldest meteorite in the Martian

clan is ~4.5 Gyr old, and the youngest ~180 Myr old. Thus, Martian magmatism appears to have

d over most of solar system history, a conclusion that agrees with the time span of crater

Nyq u |St et al 2@ ages (Hartmann and Berman, 2000). The thirteen meteorites fall into only five age groups,
leaving large gaps in Martian chronology as recorded by the meteorites.
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