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Introduction: = Wind-eroded ridges known as
yardangs are common in most arid desert regions on
Earth. They also have been identified on Venus, Titan,
and Mars [1-2]. Among those on Mars, various
yardangs exist especially in the Aeolis-Zephyria
Planum (AZP) region, west of the Medusae Fossae
Formation (MFF). Previous investigations have studied
their types, distribution, and formation [3-5]. However,
the limited coverage of high-resolution images of Mars
has constrained their research areas and quantitative
studies. To fully understand the formation mechanism
and evolution histories of MFF yardangs, further stud-
ies on terrestrial analogues are useful. Featuring vari-
ous comparable Mars-like yardangs, ones in the
Qaidam Basin might shed light on the geological histo-
ry of Mars [6-9].
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Figure 1. The Qaidam Basin and distributions of different
yardang types [8-9].

Yardangs in the Qaidam Basin: The Qaidam Ba-
sin is the largest yardang field in China. Most of the
yardangs are distributed in the northwestern and central
eastern parts, with dominant orientations from NW to
NNE and approximately W-E, respectively (Fig. 1).
Based on their morphologies and distributions,
yardangs within the Qaidam Basin have been classified
into 11 different types and four main groups (mesa
group (M group), long-ridge group (L group), saw-
toothed group (S group), and whaleback group (W
group)). The average aspect ratios for the mesa and
whaleback group yardangs are nearly 3:1, while those

for most of the long-ridge group yardangs are greater
than 5:1 (Fig. 2). The heights of yardangs exhibit obvi-
ous differences depending on types and regions. Most
of their heights are below 20 m, with an average value
of 6.42 m (Fig. 3). Based on former studies [10-12]
and our work [6-9], we proposed a four-step (embryon-
ic, adolescent, mature, and receding) evolution model
to describe the yardang formation and degradation in
the Qaidam Basin (Fig. 4).

o .
a |Mgroup b |w group

Width (m)
3
e

10° 10' 10° 10° 10° 10° 10° 10' 10° 10° 10* 10°
Length (m) Length (m)

C | Lgroup

10° 10' 10° 10° 10° 10° 10" 10 10° 10° 10° 10°
Length (m) Length (m)

Qaidam Basin oM group -L group +W group {AZP cMgroup  sLgroup W group |

Figure 2. The log-log plots of lengths versus widths of
yardangs both in the Qaidam Basin on Earth and in the AZP
region on Mars. Red, green, and blue areas are the M, L, and
W group yardangs in the Qaidam Basin, respectively [9].
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Figure 3. The heights of different yardangs both in the
Qaidam Basin on Earth and in the AZP region on Mars [9].
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Figure 4. The evolution model for yardangs in the Qaidam
Basin [8-9].

MFF yardangs in the AZP region: The total area
covered by of yardangs in the AZP region is ~3.67x103
km?, most of which is distributed in the Aeolis Planum,
Zephyria Planum and the AZP central basin (Fig. 5).
We have identified 10 types of yardangs in the AZP
region and sorted them into four main groups, using the
same criteria as for those in the Qaidam Basin. Mor-
phologically, the mean aspect ratio for the whaleback
group yardangs is about 3:1, with over 98% of them
less than 5:1. While for the long-ridge group yardangs,
over 81% of them are greater than 5:1 (Fig. 2). The
mean height of yardangs in AZP is about ~73 m, and
over 72.5% of them are less than 100 m (Fig. 3). The
orientations of yardangs in the Aeolis Planum and the
AZP central basin are NW-SE and S-N near the high-
land, while in the Zephyria Planum, the major orienta-
tions are S-N, W-E, NE-SW, and SE-NW.

T

Legend
Mgroup S group £
EEMve  [srese [0 -
EEE M ST
M3 W group

DM [ wB-A0
CIMb01 [ wea-aot
Lgroup [ WAz
EELR [ wHao
B N0t [ WeH-Z03
B N0t [ wehzo
BN [ wHZo103
[ LN-20201 [ | wehezoto2
[ LN-20202 [ ] we-20101
I LBh0t
[ |uBz03
[ LB-20202 7

] LBZ0201

L8201 i ‘o (4 p?

e A pi 7 |
Figure 5. The AZP region and distributions of different
yardang types [9]. Black arrows mark the orientations of

yardangs.

Based on their similarities in morphologic and ge-
ometric characteristics of the yardangs both in the
Qaidam Basin on Earth and in the AZP region on Mars
(Fig. 2), the MFF yardangs may have experienced simi-
lar multi-stage evolution processes. However, we have
not found a full continuous four-stage evolution se-
quence occurring in one area in the AZP region. We
must note that the evolution processes may have been
interrupted at some stages due to differences in the
competence of rocks and/or changes of the environ-
ment, for example, abrupt climate changes or infilling
of sediments. According to the relationships among
yardangs of different types and layers, the formation of
the MFF material is discontinuous, and MFF yardangs
formed intermittently. The accumulation of MFF mate-
rials in the AZP region experienced at least four breaks
and the prevailing wind regime has changed dramati-
cally at least four times.
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