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A B S T R A C T   

Polygons ranging in size from a few meters to kilometers have been observed in playa fields on Earth and Mars. 
The historically hyperarid climate of the Qaidam Basin has allowed the development of extensive polygonal 
landforms with diverse geometric and genetic types. Here we report a terrain of polygons with a pan-like 
structure, raised rims, and a size of about 60 to 120 m, and spatial variation in mineral composition and ge
ometry from the Dalangtan area of the western Qaidam Basin on the Tibetan Plateau. Spatially, the polygons in 
the northeastern part of the study area have complete rims, while the polygons in the southwest have incomplete 
rims. These polygons consist of a halite crust in the subsurface and raised rims formed mainly of gypsum. In some 
areas, the polygonal rims are broadened and form boundary belts that are up to ~30 m wide and about 1.2 m 
high. We suggest that the formation of the halite crust in the subsurface redirects upward migration of evaporitic 
pore fluids that accumulate gypsum deposits to form the wide polygonal boundary belts. We argue that the 
similarly sized polygons with raised rims on Mars have similar lateral and vertical structures caused successively 
by the strong evaporation of lacustrine brines and subsurface pore fluids.   

1. Introduction 

Polygonal landforms are common in arid regions on Earth. 
Numerous studies have examined the morphology and formation 
mechanisms of these polygons to understand climate evolution (El- 
Maarry et al., 2015; Krinsley, 1970; Neal et al., 1968; Tucker, 1981; 
Weinberger, 1999). In large basin playas, clay mass dehydration and the 
decline of the water table lead to shrinkage and subsequent formation of 
polygonal mud fissures (El-Maarry et al., 2015; Neal et al., 1968). 
Tucker (1981) established a thermal contraction model based on the 
formation of polygonal fissures in the Cheshire–Shropshire Basin. In the 
stratified muddy sedimentary area, dry mud fractures originate at the 
bottom and extend laterally to form a polygonal structure (Weinberger, 
1999). Tucker (1981) suggests that some polygons with raised rims are 
formed when wind or water deposits clastic material to fill the fissures. 
Lokier (2012) concludes that the subtle topography of the underlying 
sediment controls the lateral displacement of the halite crust to produce 
the raised rim of the polygons. In an arid climate, intense evaporation 
and the growth of successive salt crystals can compress the mud surface 

and produce polygonal rims (Krinsley, 1970). Thermal contraction in 
permafrost forms fractures and gradually shapes vertical ice wedges 
with the seasonal freeze-thaw cycles on Earth (Lachenbruch, 1962), 
while allowing contraction of sand-filled cracks in sand-wedge polygons 
(Marchant et al., 2002; Marchant and Head III, 2007). 

The Qaidam Basin is located in the west of Qinghai Province, on the 
northern edge of the Qinghai–Tibet Plateau in China. It is a large 
intermontane basin with a floor area of >1.2 × 105 km2. A growing 
number of reports describe this basin as a large martian analog in terms 
of geomorphology, climate, surface deposition, and microbial habit
ability (Anglés and Li, 2017; Cheng et al., 2017; Cheng et al., 2021; Dang 
et al., 2018; Kong et al., 2014; Xiao et al., 2017). The average elevation 
of the basin floor is about 2800 m, while the surrounding mountains 
have maximum elevations of over 5000 m (Chen and Bowler, 1986; 
Kapp et al., 2011; Meyer et al., 1998). These mountains serve as an 
effective topographic barrier, resulting in annual precipitation of <20 
mm and annual evaporation of up to 2590 mm in the northwestern 
Qaidam Basin (Kong et al., 2018). A long, arid climatic trend that began 
about 25,000 years ago is causing a climatic transition from relatively 
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wet to dry in the Qaidam Basin (Chen and Bowler, 1986), resulting in a 
climatic environment characterized by numerous lacustrine landforms 
and massive salt deposits (Xiao et al., 2017). 

The mineral composition of the playa sediments possibly controls the 
formation of polygons of different sizes in the western Qaidam Basin 
(Dang et al., 2018), although the giant polygon found in the northern 
plains of Mars may also be due to tectonic deformation (Pechmann, 
1980). Based on Dang et al. (2018) and McGill and Hills (1992), we 
classified the size of the polygons into four groups: small (<10 m), 
medium (10–100 m), large (100–300 m), and giant (>300 m). Dang 
et al. (2018) reported that in the Dalangtan Playa polygonal terrain, 
halite is the most abundant material, especially in the fields of small 
polygonal rims, while clay minerals (illite and chlorite) are generally 
abundant in the fields of medium and large polygonal rims. Relatively 
high gypsum contents are found in the fields of the large polygons in 
southwestern Dalangtan Playa (Dang et al., 2018). Dang et al. (2018) 
suggest that the polygons with raised rims were formed by evaporative 
halite growth. In addition, the formation of the unique “jigsaw puzzle” 
polygons (JPPs) is due to changes in the composition of sulfate minerals, 
particularly, volume expansion from the transformation of thenardite to 
gypsum (Cheng et al., 2021). Both sulfate and halite are abundant in 
large polygons with raised rims (Dang et al., 2018), but no study has 
examined the combined effect of halite and sulfates on the formation of 
such polygons on Earth and Mars. 

Here, we report a terrain with pan-like, raised rim polygons located 
in the center of the Dalangtan playa of the western Qaidam Basin. Our 
results suggest that the features of halite crustal floors and raised rims 
made by the accumulation of gypsum may be common in polygons 
developed under hyper-arid and highly evaporative conditions on both 
Earth and Mars. 

2. Geological background 

2.1. The Qaidam Basin 

The Qaidam Basin is surrounded by the Qilian, Kunlun, and Altyn- 
Tagh Mountains, and forms an intermontane basin with a nearly 

rhombic outline (Fig. 1). The formation of the Qaidam Basin began when 
the Indian Plate collided with the Eurasian Continental Plate during the 
Mesozoic. During the Paleocene, a mega-lake likely formed in the 
western Qaidam Basin (Rieser et al., 2009) when the elevation of the 
basin was still low and the surrounding mountain ranges did not block 
moist air, allowing for a somewhat humid climate. During the Eocene, 
the center of the mega-lake began to migrate from west to east after the 
collision of the Indian subcontinent with Eurasia, and the basin became 
endorheic (Yin et al., 2008). Although the elevation of the Altyn-Tagh 
and Qilian Mountains increased from the late Oligocene to Miocene 
(Wang et al., 1999), the overall climate remained relatively humid and 
provided sufficient water to sustain a mega-lake with an estimated area 
of 4.8 × 105 km2 (Huang and Han, 2007; Wang et al., 1999; Zhang, 
1987). From the Miocene to the Pliocene, Himalayas Movement caused 
uplift of the entire Qinghai–Tibet Plateau, including the Qaidam Basin, 
significantly blocking the passage of moisture over the surrounding 
mountains (Han et al., 2014) and accelerating aridity in the basin (Wang 
et al., 1999). The resulting arid climate caused the paleo-lakes in the 
western basin to shrink into playas through evaporation. Two major 
episodes of salt deposition were recorded in the Qaidam Basin (Chen and 
Bowler, 1986; Wang et al., 1999; Yin et al., 2008), which were followed 
by the development of ubiquitous wind-sculpted landforms on the basin 
floor, such as polygons, gullies, alluvial fans, sand dunes, and yardangs 
(Anglés and Li, 2017; Xiao et al., 2017). 

2.2. The study area 

The study area is located in Dalangtan Playa, approximately 75 km 
south of the Altyn-Tagh Mountains (Fig. 1; Cheng et al., 2021; Dang 
et al., 2018). The terrain with pan-like polygons is adjacent to the JPPs 
terrain reported by Cheng et al. (2021). No perennial river water re
charges the Dalangtan Playa, the dry salt flats 44 km long and 6–15 km 
wide that cover an area of ~500 km2 (Huang and Han, 2007; Zhang, 
1987). The local meteorological station recorded data on air tempera
ture, precipitation, and evaporation in Dalangtan Playa from 1980 to 
2011 (Kong et al., 2013). The mean annual temperature is 3.5 ◦C, with 
mean temperatures of − 13 ◦C and 16 ◦C in January and July, 

Fig. 1. Topographic map of the Qaidam Basin. The location of the terrain with pan-like polygons is marked with a blue box. The inset in the upper-right corner shows 
the location of the Qaidam Basin on the Qinghai–Tibet Plateau. 
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respectively; mean annual precipitation is 51 mm, and mean annual 
evaporation is >2590 mm (Kong et al., 2013). In the western basin, the 
mean annual precipitation is <20 mm (Han et al., 2014). 

3. Methodology 

3.1. Morphological mapping 

The morphological characteristics of the terrain and the selected 
sampling sites are shown in Fig. 2. The topographic parameters of the 
polygons (e.g., size and shape) were measured on a high-resolution 
(~0.5 m/pixel) map extracted from WorldView-2 of Google Earth. 
Fig. 2 also compares polygons in Area A, which have complete rims, with 
those in Area B, which have incomplete rims. High-resolution aerial 
photographs of the site were taken using a DJI Phantom 4rtk drone. The 
aerial photographs were processed with photogrammetric software 
(ContextCapture) to create a high-resolution (~0.2 m/pixel) digital 
elevation model (DEM) of the region (Fig. 3; Li et al., 2022). This DEM 
was used for further analysis of polygonal features. 

3.2. Field survey, sample acquisition, and analysis 

Sampling sites in the study area were located in two areas with 
different morphological characteristics. Material from the surface and 
subsurface (approximate depth of 30 cm) was collected from the center 
to the rim at 6-m intervals to assess vertical variations, surface weath
ering, and the mechanism of rim formation (Fig. 4). We collected sam
ples from three polygons with complete rims in Area A and one polygon 
with incomplete rims in Area B. Samples were sealed in ziplock bags 
until laboratory analysis. 

All samples were subjected to powder X-ray diffraction (XRD) for 
qualitative identification and semi-quantitative analysis of mineralog
ical composition using an X-ray diffractometer (Japan Rigaku SmartLab) 
with Cu-Kα radiation (λ = 0.154056 nm) at 40 kV/Ma. The 2θ values 
were scanned from 3◦ to 80◦ with a scan rate of 20◦ per minute and a 
step of 0.02◦ at the University of Science and Technology of China. Jade 
6.5 software was used to qualitatively and quantitatively process the 
mineral composition data. 

4. Observations 

4.1. Morphology of the pan-like polygons 

The terrain with the pan-like polygons is about 3 km2 (Fig. 2). These 
polygons have a similar appearance but are irregularly connected in a 
spatial network. The polygons in the northeastern part of the study area 
have complete rims, while the polygons in the southwest have incom
plete rims (Fig. 3). The polygons in Area A have a lower topography of 
~5 m than Area B (Fig. 3). These polygons are mainly between 60 and 
120 m in size (Fig. 5) and are evenly distributed in space. In Area A, the 
width of the raised rims ranges from ~10 to 30 m and the height of the 
rim ranges from ~0.8 to 2.1 m. In Area B, the width of the raised rims 
ranges from ~0 to 20 m, and the height ranges from ~0 to 1.4 m. The 
generally smaller widths and heights of the polygonal rims in Area B 
than those in Area A are due to the incomplete nature of the rims in Area 
B (Fig. 3). Overall, the rims of the polygons are fully developed and form 
complete contours in the northeast, while they are incomplete in the 
southwest. 

4.2. Mineral composition of the polygonal terrain 

Our field observations showed that the polygonal surface contained 
gypsum crystals, that were particularly rich at the rims (Fig. 4). The 
gypsum crystals were mostly prismatic or lenticular and only a few 
centimeters in size, indicating an evaporative depositional environment 
in the paleo-lake (Magee, 1991). 

XRD results (Fig. 7) showed the distribution of mineral compositions 
(Fig. 6) of the sampled surface and subsurface materials from the center 
to the rim of polygons P1, P3, and P4 in Area A, and P2 in Area B. The 
XRD patterns (Fig. 6) showed that gypsum content was higher in the 
surface samples than in the subsurface, but halite content was consis
tently higher in the subsurface samples than in the surface samples. In all 
polygons measured, gypsum and halite contents varied considerably 
between the surface and subsurface samples, whereas illite and other 
mineral contents varied less (Fig. 6 and Table A1). Surface samples 
consistently contained high amounts of gypsum (mainly >20 wt%), 
considerable amounts of quartz (~15 wt%), and small amounts of other 
minerals, such as clinochlore, calcite, aragonite, and halite (~2 wt%). 
The subsurface mineral compositions had high amounts of halite 

Fig. 2. Satellite image showing the study area, which contains a network of pan-like polygons. The white rectangles labeled A and B show the different features in 
polygonal rim between the areas labeled A and B. The polygons in Area A have complete rims, while those in Area B have incomplete rims. 
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(mainly >20 wt%), as shown in Fig. 7 and Tables A1, A2, A3, and A4. 
In all surface samples, gypsum contents were consistently higher at 

the rims than at the floor of the polygons (Fig. 4), whereas no significant 
difference was observed for the other minerals (Fig. 7 and Table A1). In 
the subsurface samples, halite and gypsum contents were consistently 
higher at the rims than at the floor of the polygons, while no significant 
difference was observed for the other minerals (Fig. A1). 

Subsurface samples from the polygonal rims in Area B contained a 
higher proportion of halite and a lower proportion of gypsum than those 
in Area A, while there was no significant difference in the center area 
(Fig. 7). Surface samples in Area B contained a relatively lower pro
portion of gypsum than those in Area A in general, while there were no 
significant differences in the other minerals (Tables A1, A2, A3, and A4). 

5. Interpretation and discussion 

5.1. Genesis of the pan-like polygons 

Polygons with different characteristics may originate from different 
geologic contexts. For example, thermal contraction in permafrost forms 
cracks and gradually shapes vertical ice wedges with seasonal freeze- 
thaw cycles (Lachenbruch, 1962); polygonal features with a desicca
tion origin can be found in playa environments (Dang et al., 2018; Neal 
et al., 1968); polygonal fractures in lava flows are due to lava cooling 
(Aydin and DeGraff, 1988; Peck and Minakami, 1968). Given the playa 
context and the high ratio of evaporation to precipitation in the western 
Qaidam Basin, desiccation is the most likely formation mechanism. The 
spatial transformation of the characteristics of these pan-like polygons is 
consistent with the observed spatial change in mineral composition. We 
propose a conceptual model (Fig. 8) that includes the formation of a 
halite crust at the polygonal floors and the accumulation of gypsum at 
the polygon boundaries that raises and widens the rims. 

Mineralogically, the surface samples contain aeolian deposits of 
quartz particles. Illite and chlorite are non-expansible 2:1 clays that do 
not contribute to the formation and accretion of the raised polygonal 

rims. Illite content was high at all four sampled sites, but, without a 
significant change, suggesting that it plays an insignificant role in the 
formation of the raised rims. The formation of the raised rims can be 
explained by the change in the proportions of gypsum and halite from 
the center to the rim of these pan-like polygons. As we observed, the 
subsurface of the polygonal center is composed of a thick halite crust, 
while the rims are composed of highly accumulated gypsum (Figs. 4b 
and 7), which can be attributed to the evaporative deposition of pore 
fluids from the subsurface (Fig. 8). 

The mineralogical changes observed in the samples from the terrain 
of the pan-like polygons can be explained by a long-term process that 
begins with the drying of the lacustrine brine and the subsequent 
migration of the subsurface pore fluids when the climate becomes arid. 
In the initial phase, the lacustrine brine contained various ions in solu
tion, including Na+, Ca2+, Cl− , and SO4

2− (Fig. 8). In the Qaidam Basin, a 
transition from a relatively humid to a drier climate occurred during the 
recent prolonged drought (Chen and Bowler, 1986), resulting in desic
cation and triggering polygonal cracks in the lake sediments (Dang et al., 
2018). The mineral compositions of the four sampled sites consistently 
show that evaporation of the lake brine in the middle phase leads to the 
formation of a halite crust that diverts the pore fluids with high Ca2+

content to the polygonal rims, which deposit to form gypsum at the 
polygonal rims, and eventually form a new horizon above the polygonal 
floor (Figs. 4 and 8; Krinsley, 1970; Lasser et al., 2023; Ye et al., 2019). 
Because Area A is topographically lower than Area B, more subsurface 
fluids can flow into the former (Fig. 3). Accordingly, polygons in Area B 
have developed immaturely and have incompletely raised rims due to 
the lower influx of pore fluids. Sufficient subsurface pore fluid allows for 
a continuous process in which the developed polygon edges become 
higher and wider (Dang et al., 2018; Lasser et al., 2023). During the 
development phase, which is accompanied by heavy evaporation, the 
halite crust thickens, and additional gypsum is deposited on the polygon 
edges to raise and widen the polygon rims into wide belts between the 
polygons in Area A (Fig. 8; Li et al., 2010). 

Dang et al. (2018) suggested that polygons with raised rims form due 

Fig. 3. Digital elevation model (DEM) of the study area generated by uncrewed aerial vehicle survey. The red demarcation line between Area A and Area B. The 
insets show cross-sections of the polygons in areas A and B. Both types of polygons contain raised rims, but those in Area A have higher rims. 
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to evaporative halite growth, overlooking contributions from gypsum 
and spatial variations in mineral composition within each polygonal 
structure and throughout the polygonal network. Cheng et al. (2021) 
demonstrated that chemical conversion of sodium sulfate to calcium 
sulfate leads to the formation of the raised rims of JPPs, but the study 

ignored the role of the halite crust in controlling subsurface fluid 
migration. Tucker (1981) observed that the mineral composition (halite, 
anhydrite, detrital quartz, feldspar, and clay minerals) of the raised rims 
was similar to those of our study. Tucker (1981) suggested that sec
ondary halite deposition and the filling of clastic material in fractures 

Fig. 4. Field images of the pan-like polygons. (a) The image was taken at the center of a polygon, showing the raised rim/boundary belt at the far side. (b) The image 
was taken on the rim/boundary belt of the polygon. Dense gypsum crystals piled at the polygonal rim/boundary belt show a light purple color. 

Fig. 5. Distribution of polygon sizes in the study area.  
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result in raised rims, but does not show the change in mineral compo
sition, although aeolian deposits may indeed be preserved by a raised 
gypsum rim, as we observed in this study (Fig. 4b). Wang et al. (2023) 
found a polygonal surface containing gypsum at the Zhurong landing 
site, which could be due to contraction during groundwater evaporation 
or fracture of the indurated crust. Lasser et al. (2023) modeled the 
transport of upward diffusing pore fluids beneath the salt crust to the 
polygonal boundaries to produce the polygonal raised rim. 

5.2. Implications for the formation of polygon landforms on Mars 

Polygonal landforms are also commonly observed on Mars and have 
been studied in detail through comparisons with their analogs formed in 
arid climatic environments on Earth (Anglés and Li, 2017; Xiao et al., 
2017). The observed polygons on Mars range in size from meters to ki
lometers and some of them have raised rim structures (Dang et al., 2020; 
El Maarry et al., 2013; Mangold, 2005; McGill and Hills, 1992). Topo
graphic variations, water ice condition, temperature, wet-and-dry cycle, 
and saline activity have been suggested as possible factors in the for
mation of polygons on Mars (Dang et al., 2018). The formation of 
polygons on the floor of some crater basins is mainly due to the desic
cation of lake sediments (El Maarry et al., 2010; Ye et al., 2019). The 
formation of medium and large polygons with raised rims is generally 

associated with the presence of saturated brine (Dang et al., 2018; Neal 
et al., 1968). However, most studies of polygonal landforms on Mars rely 
on remote sensing techniques thus information on the mineral compo
sition and evolutionary dynamics of these features is lacking. Our study 
of such analogs provides an opportunity to reveal the temporal and 
spatial relationships between the salt crust (halite) and gypsum deposits 
at polygonal rims in arid climatic environments. 

The pan-like polygons in the Qaidam Basin are analogous to the 
medium (10–100 m) and large (100–300 m) polygons with raised rims 
in the chloride-bearing and clay mineral terrain on Mars (Dang et al., 
2018; Ye et al., 2019). Hundreds of polygonal terrains with chloride- 
bearing material and raised rims have been found in the southern 
highlands of Mars (Osterloo et al., 2010). The observed presence of 
chloride on Mars possibly indicates that groundwater was once active in 
these lacustrine environments on Mars. Due to limitations such as the 
resolution of hyperspectral images and lack of in situ data, sulfates such 
as gypsum are difficult to detect in the raised rims of the polygons. 
Desiccation is the most likely origin of the polygons on both Earth and 
playas on Mars (Dang et al., 2018; Neal et al., 1968). Our results suggest 
the uncoupled roles of halite and gypsum: Lacustrine brine in the early 
phase contributes to the halite crust, while gypsum is deposited to the 
raised rims of the polygons later in the phase with the evaporation of 
subsurface pore fluid (Goodall et al., 2000; Lasser et al., 2023). This 

Fig. 6. The XRD measured mineralogical compositions of the surface and subsurface samples of the four studied polygons. The abundance of gypsum on the surface is 
consistently higher than the subsurface at the rim of polygons but the abundance of halite on the subsurface is higher than that on the surface in general. 
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alternative mechanism may explain the formation of medium- or large- 
sized polygons with raised rims on Mars. The rim widths of the medium 
polygons range from ~0.5 to 2 m. The rim widths of the large polygons 
are about 10 m (Fig. 9b) and even up to 20 m (Fig. 10c). Despite the lack 
of DTM from HiRISE images, the height of the rim is estimated to be 
within 1 m based on the shadow length and the angle of solar incidence. 
The height of the rim is up to 2 m in Fig. 10c. These polygons exhibit 
double rims (Figs. 9a-b) formed on chloride-rich terrain, an environment 
like the playa in the center of the western Qaidam Basin (inset of 
Fig. 9b). Medium and large polygons tend to lose their double rims due 
to further deposition of minerals and the filling and weathering of 
extraneous material (Fig. 10; Ye et al., 2019), which is consistent with 
our findings in the Qaidam Basin. It has been suggested that the 

formation of medium and large polygons with raised rims was associated 
with saturated brine (Neal et al., 1968). However, the inability of visible 
and near-infrared wavelength remote sensing imagery to penetrate the 
surface and the inadequacy of in-situ data hinder the interpretation of 
the formation of medium and large martian polygons with raised rims. 
We suggest that the polygons with raised rims observed on Mars have 
similar lateral and vertical structures caused by the strong evaporation 
of subsurface fluids and that their structural evolution stopped at an 
early stage due to a limited supply of subsurface fluids. Therefore, 
polygonal terrains with chloride-bearing material are potential analogs 
on Mars and should be looked for by future orbital, airborne, or landed 
assets. 

Fig. 7. Gypsum and halite contents in samples from center to rim of polygons in Area A (P1, P3, and P4) and Area B (P2), measured using powder XRD. P1 and P4 
each contain seven sampling points, and P2 and P3 each contain six sampling points. The distance between two adjacent sampling points is ~6 m. All mineral 
contents in samples from centers to rims of polygons are shown in Fig. A1. Detailed compositions are listed in Tables A1, A2, A3, and A4. 
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6. Conclusions 

We have observed pan-like polygons in the playas of the western 
Qaidam Basin and described spatial variations in structure and mineral 
composition within each polygon and throughout the study area. We 
conducted morphological and mineralogical analyses using remote 
sensing, in-situ field investigations, and laboratory analyses to uncover a 

possible mechanism for the formation of the polygons. Here are our 
findings:  

1) The pan-like polygons (~60–120 m) are irregular in shape and 
outlined by raised rims or boundary belts up to 30 m wide. The 
polygons in the northeastern part of the terrain have complete raised 

Fig. 8. Schematic representations of the formation of the raised rims/boundary belts of the pan-like polygons in the Qaidam Basin. The early stage is characterized by 
the drying of lacustrine (left column). Continued evaporation causes the surface to dry out and form polygonal cracks. In the middle stage, the halite crust begins to 
form and diverts the evaporative fluids, and gypsum begins to accumulate at the rim (middle column). In the development stage, the halite crust thickens, and more 
gypsum is deposited to widen the polygonal rims into wide belts (right column). 

Fig. 9. Observations of polygons with double raised rims on Mars. (a) Medium-sized polygons on a chloride-bearing terrain in the Ladon Basin (HiRISE image ID: 
PSP_008720_1610). (b) Large-sized polygons on a chloride-bearing terrain in the northeastern Circum-Hellas region (HiRISE image ID: ESP_024922_1570). The inset 
shows a double rim feature observed in a playa field in the center of the western Qaidam Basin. 
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rims, while those in the southwestern part have incomplete raised 
rims.  

2) The surface of the polygons has consistently higher gypsum than 
halite contents and shows an accumulation of gypsum at the rim of 
the polygons. The feature of halite content in the subsurface is much 
higher than on the surface, which forms the halite salt crust. There 
are no obvious differences or features in the other minerals.  

3) The polygonal floors consistently have a salt crust, throughout, 
consisting mainly of halite in the subsurface deposited by drying of 
the salt lakes, and the polygonal raised rims consist of gypsum 
deposited from the subsurface pore fluid after the formation of the 
salt crust.  

4) The formation of halite crusts and gypsum-raised rims is a ubiquitous 
process in the formation of medium to large polygons in an arid 
environment, which could also provide new insights into the for
mation of the analogous polygons on Mars. 
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