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Abstract

We report experimental findings on the formation of salt deposits upon

the complete evaporation of a sessile droplet containing sodium chloride. We

also offer both quantitative and qualitative information to help comprehend

the intricate mechanisms underlying the evaporation problem.

We propose a mechanism for solutal instability that aligns with our exper-

imental results and literature findings. During the solute crystallization and

eventual deposit formation, we observe two phases: the first phase, where

crystal growth is absent, spans from the initial time to 65 % of the evap-

oration duration. The second phase occurs when the chemical process of

crystallization sets in. We provide quantitative data on the crystallization

process, utilizing the normalized average distance between crystals as a func-

tion of relative humidity and initial salt concentration.
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1. Introduction

Accurately predicting and comprehending pattern formation resulting

from dried sessile droplets is critical for various industrial applications, in-

cluding ink printing [1], film coating [2], metal corrosion [3], particle self-

assembly, and bio-medicine [4]. The formation of salt deposits described5

in the literature depends mainly on the initial solute concentration and the

external evaporation conditions [5].

When a sessile droplet containing non-volatile solutes evaporates, a va-

riety of patterns may form, such as the well-known coffee-ring and uniform

stains [6]. The deposition patterns that arise on the solid substrate after10

complete droplet evaporation result from the intricate hydrodynamic and

chemical mechanisms occurring during the evaporation process [7, 8]. By

understanding the flows inside the droplet, we can explain the dried pat-

terns, as Deegan did for the ring-stain in his pioneering work [6]. Previous

studies have explored the density and dynamics of non-volatile particles con-15

tained in the solution during evaporation, highlighting the complexity of the

mechanisms underlying the formation of dried patterns (sse the review of

[5]).

For small sessile droplets of density ρ, surface tension γ, radius r under

gravity g with a Bond number Bo = ρg
γ
r2 << 1 , if the contact angle runs20

between 0 and 90˚, the evaporation flux is larger at the triple contact line

than at the top of the droplet. The unbalanced evaporation flux is then com-

pensated by an internal fluid flow from the center to the edge of the droplet,

and where the solvent lost by evaporation has to be replenished to ensure the

spherical-cap shape of the droplet. This primary mechanism brings besides25
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the fluid from the center to the triple line transporting all particles present in

the solution giving the coffee-ring deposition. Hu and Larson [9]shows that

the thermal Marangoni effect cancels the coffee-ring deposition by a recircu-

latory flow driven by surface-tension gradients produced by the latent heat

of evaporation. For sessile droplets containing sodium chloride the surface30

tension increases with salt concentration, leading to local variations of sur-

face tension. In some particular conditions when the surface tension gradient

is large enough, a solutal Marangoni flow takes place along the droplet inter-

face [10, 11]. The solutal Marangoni flow for intermediate sodium chloride

concentration suppress also the coffee-ring deposition giving an uniform pat-35

tern [7]. The solutal Marangoni flow, a secondary mechanism, contributes

therefore to the rise of solute concentration near the triple contact line and

this will eventually result in crystallization if the critical salt concentration

is exceeded. The effect of sodium chloride concentration on the evaporation

dynamics and particles motion has been also analyzed in [12, 13].40

When droplets containing sodium chloride concentrations evaporate, nu-

cleation and crystal growth occur under specific external conditions that are

not yet fully understood. Nucleation occurs at high solute concentrations,

which can be reached after a certain evaporation time depending on vari-

ous factors, such as initial solute concentration, evaporation conditions, and45

droplet size.

While the final location of crystals near or at the triple contact line where

the solute concentration is high appears coherent, the quantity and spatial

arrangement of crystals obtained after the evaporation of a saline sessile

droplet under different relative humidities are not yet fully explained. In50
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references [14, 7, 15] the authors put forward arguments of trans-reservoir

instability to explain the structures observed, but we believe that in our con-

figuration, instabilities of this type, triggered by surface tension, are also at

the origin of the deposits. This suggests the presence of an instability mech-

anism, as other complex structures in the deposit pattern are also attributed55

to hydrodynamic instability [16].

For instance, the fingering phenomenon is explained by the competition

between the outward capillary flow and the inward Marangoni flow. The

relative humidity of the environment around the droplet is a crucial parame-

ter that affects the evaporation dynamics and the total time of evaporation.60

Therefore, relative humidity is a factor that can influence the final deposit

pattern [17].

This study aims to experimentally investigate the evaporation of saline

sessile droplets and analyze the impact of relative humidity on the crys-

talline deposits. The paper analyzes the final structures by examining the65

wavelength between salt crystals and proposes an instability mechanism to

explain the quantity, shape, and location of the crystals.

2. Experimental set-up

In the experiment, a saline sessile droplet is placed inside a laboratory

glove box with a controlled humidity device (W-Tech), as shown in Figure70

1..

The glove box has a volume of 250 L and the relative humidity (RH) can

be adjusted from 5% to 50%, while the temperature inside the glove box re-

mains constant at 25.0˚C. Both temperature and humidity are continuously
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cameras with 

Navitar lens backlights

substrate

droplet

Figure 1: Schematic illustration of the experimental set-up inside the laboratory glove

box.

monitored and kept constant during each experiment. The air around the75

droplet is assumed to be at rest, and since the typical size of the glove box

(1 m) is much larger than the typical length of the droplet radius (around

10−3 m), convective flows are neglected.

The sessile droplet is deposited by a micropipette onto a solid substrate, a

silicon wafer (SIL’TRONIX Silicon Technologies). The silicon wafer is single-80

sided polished, with a surface roughness less than 5 A rms. We use a high

precision micropipette to form sessile droplets of controlled volumes from 10

to 100 µL. The saline solutions are prepared with Sodium Chloride NaCl

(Sigma Aldrich) with salt concentrations ranging from 10−4 to 1.5 mol.L−1

NaCl. We start with a solution with the maximum salt concentration of85

1.5 mol.L−1 NaCl and by dilution in distilled water we can reach small salt

concentrations. Some blue dye (e133) is added to the solutions to improve

the view of the crystals at the end of the evaporation process. The amount is

small and does not alter the properties of the solution. Nikon D810 cameras
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equipped with a Navitar lens record the evaporation dynamics simultaneously90

images every 15 seconds from two sides. In order to capture high-quality

photos, the setup is illuminated from both the side and the top using two

backlights, positioned both inside and outside the glove box.

Figure 2 presents typical data collected over the experiences. The side

view allows the continuous monitoring of the shape dynamics by measuring95

the contact angle, the droplet height and the contact radius (Figure 2(a)).

It also enables to study the crystals emergence as shown in Figure 2(b)

where the radial shape of the crystal at the final time is presented. We

can measure and calculate the height of crystals over time, which allows

us to gather information about their growth dynamics. The top view gives100

another measure for the contact radius and allow to verify if the droplet is

spherical (Figure 2(c)), and provides valuable information about the early

formation of the crystal and dynamics during evaporation. The sediments

at final evaporation time tF shown in Figure 2(d) provide quantitative and

qualitative data for the understanding of the evaporation process. More105

information can be found in [18].

(a)

(b)

(c) (d)

Figure 2: Side and top views of an evaporating sessile droplet of initial volume V0 = 10 µL

with NaCl concentration of 1mol.L−1 , and at relative humidity RH = 0 %. Side views

at (a) initial time t = 0, and (b) final evaporation time tF. Top views for the same droplet

at (c) t = 0, and (d) tF.

6



3. Results and Discussion

The fixed initial volume V0 = 10 µL ensures that the Bond number is

less than 1, which means that surface tension is dominant, and the droplet

follows a spherical cap shape. The study initially focuses on the influence110

of salt concentration on the flow mechanisms and relates them to variations

in surface tension with salt concentration. Later, the analysis shifts to the

study of salt crystals, onset of crystal formation, and the influence of relative

humidity on the final configuration. Finally, the study compares the final

salt patterns for two high initial concentrations.115

Influence of the salt concentration

This is a crucial point to ensure that the droplet evaporates in a pinned

mode. When the initial salt concentration is too low, the droplet can evapo-

rate in an unpinned mode, where the contact line recedes uniformly, and the

droplet shape becomes flatter as it evaporates. In contrast, in the pinned120

mode, the contact line is anchored to the substrate, and the droplet shape

can remain approximately spherical as it evaporates.

To study the impact of the initial salt concentration on the final pattern,

the lowest concentration we choose still allows for the anchoring of the triple

line during the full evaporation process. On the other hand, the maximum125

concentration is chosen to remain below the saturation value, which is the

concentration above which no more salt can dissolve in the solvent. For

sodium chloride in water, the saturation concentration is clim = 6.1 mol.L−1,

which corresponds to a solubility of 36.0g/100g of water at 25˚C and a

molecular weight of 58.44 g.mol−1 [19].130
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Figure 3: Final deposit patterns for several initial NaCl concentrations c0 ranging from

10−4 to 1.5 mol.L−1. Experimental conditions are : initial volume V0 = 10 µL, relative

humidity RH = 10% and controlled room temperature equal to 25.0˚C.

Figure 3 shows the final patterns formed by the evaporating droplets for

different initial salt concentrations c0 ranging from 10−4 to 1.5 mol.L−1. The

experimental conditions are an initial volume of 10 µL, a relative humidity

of 10%, and a controlled room temperature of 25.0˚C.

When a droplet evaporates in a pinned mode, the liquid evaporating at135

the triple line is compensated by liquid coming from the center of the droplet,

setting up a primary flow called capillary flow. The difference between the

saturation vapor concentration near the evaporating interface cvs and the

vapor concentration in the surrounding air cv∞ , ∆cv = cvs − cv∞ = cvs(1 −

RH), is the driving mechanism of evaporation. The capillary flow Jc is140

proportional to the outgoing flow Jv ∼ f(θ)∆cv, where f(θ) is a known
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smooth function of the contact angle between 0 and 90˚ [20], therefore Jv

mainly depends on the relative humidity RH [21].

The capillary flow brings all the salt present in the center of the droplet

to the triple line during evaporation, as in the case of a pure water droplet145

evaporating in a pinned mode. At the triple line, salt accumulates, altering

the surface tension and creating a gradient. The Marangoni flow induced by

the surface tension gradient becomes important when the salt concentration

is increased. This gradient drives a Marangoni flow that can transport salt

towards the center of the droplet, where it can accumulate and eventually150

form crystals. Particle tracing and numerical simulations shows that the flow

have only two components in the plane z − r, being respectively the vertical

and radial directions, the flow is then symmetrycal around the z axis [9, 11].

The movement of the solute influences the surface tension, Figure 4 ex-

tracted from [3] shows the variation of surface tension with NaCl concen-155

tration. The experimental data for this curve were obtained from various

references : the work of Jones and Ray [22] was used to characterize the

called ”capillary-inactive zone” for small NaCl concentrations, experimental

data from Yizhak [23] provided also values for NaCl concentrations less than

1 mol.L−1, while a publication by Markin et al. [24] was used for higher160

concentrations. We observe that the surface tension of the solution changes

significantly as the salt concentration is increased beyond 10−2 mol.L−1.

The Marangoni flow is given by JM ∼ ∂γ
∂c

∆c [25]. Thus, the magnitude of

the Marangoni flow is proportional to the gradient of the surface tension with

respect to salt concentration and to the difference concentration ∆c = c− c0165

where c0 homogeneous initial concentration and c stand roughly by the edge
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concentration which rise with time. Looking back at Figure 4, we can see

that for a given initial concentration c0, as the concentration at the edge of

the drop increases with time, the local surface tension shifts to the right, the

zone of high surface tensions. Solute conservation gives cv = c0V0, so the170

concentration at the edge of the drop increases as its volume decreases. As

the drop is pinned, the decrease in volume is proportional to the decrease

in drop height h(t), and in the experiments in reference [18], equivalent to

those shown in this publication, we observe that for the time it takes for the

first crystals to appear, they have lost 80-90 % of their height, so the local175

concentration at the edge of the drop can increase by an order of magnitude

to the right of the abscissa axis in Figure 4. This is the reason for the fairly

wide transition zone.

The experimental results presented in Figure 3 show the influence of salt

concentration on the final pattern observed after the droplet has fully evap-180

orated. As the salt concentration is increased, we observe the formation of

different patterns, ranging from a uniform deposit of salt crystals to more

complex patterns with different shapes and symmetries. The variations in

the final patterns can be related to the different hydrodynamic flows induced

by the salt concentration and surface tension gradients, which can lead to185

different crystal nucleation and growth mechanisms.

The final salt deposit changes as the initial salt concentration increases,

and patterns of salt crystals appear. We observe three different patterns:

coffee-ring, uniform, and finite-size or crystal patterns.

For initial concentrations c0 between 10−4mol.L−1 and 10−3mol.L−1, in190

the final deposit, there is always a coffee-ring pattern, where the solute is
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Figure 4: Surface tension as function of the NaCl concentration. From reference [3].

accumulated at the triple line and forms a ring. Coffee-ring deposits have

been extensively studied, notably by Deegan [6, 26, 7] who first explained

the hydrodynamics mechanisms behind the pattern formation.

In this regime, the variations of salt concentration are small, and the195

tension surface gradient is negligible ∂γ
∂c
∼ 0 (see Figure 4 below NaCl con-

centration of 10−3 mol.L−1), and the main driving force is the differential

evaporation flux at the triple line.

As schematized in Fig. 5(a), the balance flux is Jc ≥ JM , and the

Marangoni flow only helps to carry the solute. The solute behaves as a pas-200

sive tracer, not affecting the liquid properties, and their behavior is similar
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to the behavior of colloids in droplets [27].

Figure 5: (a) Participation of the Marangoni flow in the formation of the coffee-ring pattern

deposit. The Marangoni flow is low but transports solute to the triple contact line. (b)

Formation of the uniform pattern. The quantity of liquid supplied at the contact line is

too large compared to the evaporation flow so re-circulation cells appear.

By increasing the initial concentration c0 recirculating cells appear in the

droplet (see Fig. 5(b)) to ensure equilibrium and mass conservation at the

triple line. We have a fluid flow back to the center of the droplet. The205

resulting deposit, therefore, does not form a pattern, but a thin layer of

solute over the entire area initially occupied by the droplet. This is referred

to as a uniform deposit (Fig 3) as it has already been observed in reference

[7].

It is important to remember that the process happens in a series of steps,210

where the mechanisms happen one after the other. The geometry of the

droplet and the pinned evaporation mode lead to capillary flow from the

beginning of the evaporation, which transports the solute to the triple line.

This locally increases the surface tension and causes a rise in surface tension.

This second flow transports even more liquid and solute towards the edge215

of the droplet until recirculation cells are created. Here, both fluxes can be

considered roughly equivalents.

Beyond c0 ∼ 10−1 mol.L−1, the variations of the surface tension with the

NaCl concentration are important as shown in Fig 4, and the Marangoni flow
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dominates the internal flow, we have therefore Jc ≤ JM . Then to ensure mass220

conservation, the internal flow loses the azimuthal symmetry, and becomes

three-dimensional and hydrodynamic stability appears along the droplet’s

edge. The non-homogeneous azimuthal flow develops zones of high salt con-

centration, called nodes, acting as an attractor giving a raise in the local

salt concentration, and so the surface tension does. This azimuthal flow was225

already observed in [25] using a micron resolution Particle Image Velocime-

try technique (micro-PIV). When the limit condition is reached finite salt

crystals appear as observed on the triple contact line (Figure 3).

An analogy between temperature and salt concentration on the surface

tension dependency is used to define a solutal Marangoni number Mas based

on the thermal Marangoni number [28, 11, 29] ,

Mas =
∂γ

∂c

∆c r

µD
(1)

where γ is the surface tension, ∆c is the difference of salt concentration, µ is

the dynamic viscosity and D is the diffusion coefficient of the solute in the230

solvent. The critical solutal Marangoni number is around 102 according to

literature [11, 20], and for higher values the Marangoni instability develops

and forms recirculation cells. In a radial symmetry, the recirculation cell is

characterized by a wavelength defined by the size of each cell. We think that

at the end of the evaporation process, the distance between solid deposits is235

the same as the size of a cell.

The flows directed towards the forming crystals were observed in every

direction using micro-PIV by Efstratiou et al [25], and the fact that the al-

ready formed crystals grow rather than new crystals are formed is justified

by vortices localized in the crystals. A succession of well-distinct salt crys-240
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tals are what make up the solute deposit at the triple line, rather than a

continuous salt ring.

The droplet radius in the experiments was r = 2.15 10−3m, the dynamic

viscosity µ = 10−3Pa.s and the diffusion coefficient D is of the order of

10−5m2.s−1 [30]. The Marangoni number is around 103 for our experiments,245

which means that instabilities are always present, and triggered by the salt

accumulation.

In the following we focus on Marangoni instabilities on experimental data,

for concentrations c0 above 1 mol.L−1.

Crystals : onset and the influence of the relative humidity250

The experimental configuration is a droplet of the initial volume V0 =

10µL with an initial concentration of c0 = 1 mol.L−1 in a relative humidity

RH = 10%, and controlled temperature. We look for salt crystals during

the evaporation process and call t1st the time when they appear from the top

view. At this time, the crystals’ height is equal to the height of the droplet255

interface, and the first crystals appear. Figure 6 shows 6 time snapshots of

the evaporation process starting from t1st (first snapshot at 19 min 45 sec)

every minute for 5 min.

In Figure 6 the drop is almost evaporated, the final time in this case

is around 30 min, but difficult to assess precisely. We have repeated the260

experience for different relative humidity, RH ∈ [20, 30, 40, 50%] (not shown)

and we recorded the time at which the crystals are visible on the top pictures.

This time is scaled to the final time, which depends on the relative humidity.

We find the first observable crystals at t1st = (65±6)% of the final evaporation

time tf for all tested relative humidity. The result is consistent with those265
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Figure 6: Top views of the evaporation dynamics of a sessile droplet of initial volume

V0 = 10 µL with 1 mol.L−1 of NaCl at RH = 10%. The formation of salt crystals is

observed at the end of evaporation, from t = 19 min 45 sec to t = 24 min 45 sec, every

minute.

observed experimentally for micrometer sized droplets cited in [31].

As the droplet evaporates, more crystals appear around the perimeter of

the droplet. We note that the position of the crystals does not change, and

that the crystal growth is from the edge toward the center of the droplet.

They also grow in height simultaneously. The Figure 7 shows the growth270

of the crystal in the perpendicular direction. The height of the data crystal

is taken from the side image and is a function of t. The time when the

maximum crystal height exceeds the maximal droplet height is defined as t∗.

The figure 7 presents three different experimental conditions as a func-

tion of NaCl concentration: one in the transition region (0.5 mol.L−1), and275

two others in the Marangoni dominated region. In all situations, growth

is linear, and we see a saturation at the maximum height for large initial

concentrations.

The study of the deposits as a function of initial concentration and rela-

tive humidity shows that humidity does not seem to have an impact on the280

morphology of the salt deposit when the initial salt concentration is less than

c0 = 10 mol.L−1. But for higher concentrations, the pattern changes as the

relative humidity increases, especially the size and arrangement of the salt

15



Figure 7: Crystal height as a function of time (t∗−t) for different initial salt concentrations,

t∗ is the time when the maximal crystal height exceeds the maximal droplet height. V0 =

10µL and RH = 10%)

crystals.

Figure 8: Top views of the evaporation dynamics an evaporating saline droplets for initial

concentration c0 = 1 mol.L−1 for different relative humidity : (a) RH = 10%,(b) RH =

30% and (c) RH = 50%.

Figure 8 presents the top view of an evaporating saline droplet for initial285

concentration of c0 = 1 mol.L−1 for different relative humidity: (a) RH =
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10%,(b) RH = 30% and (c) RH = 50%. When the relative humidity is

10% or 30%, the crystals form exactly along the contact line and stick to

the substrate right away. The crystals grow radially towards the center of

the droplet without moving at all. This makes the contact line pinning290

stronger by making the substrate more wettable [32], and the contact line

stays pinned until the end of evaporation. At the end of evaporation, the

crystals are distributed along the triple contact line. For a higher relative

humidity, RH = 50%, the crystals are formed precisely at the contact line,

but they do not adhere directly to the solid substrate and then are dragged295

towards the center. The inward displacement of the crystal during its growth

is well explained in [33] using tension surface arguments, and it probably leads

to the depinning of the contact line by modifying locally the internal flows

[25]. The top part of the deposit is indeed pinning.

Crystals300

We investigate the ordered crystal arrangement at the contact line, which

is observed to be regular. Figure 8 illustrates that the distance between two

adjacent crystals along the perimeter of the deposit is associated with the

wavelength of the Marangoni instability. We quantify this distance λ as

the average distance between two neighboring crystals over all the crystals305

present, such that λ = 1
n

∑
i λi, where n denotes the number of crystals (see

schema of figure 9).

On each last image of figure 8, the number of crystals decreases with RH,

and the distance between crystals increases. There is a maximum amount

of crystals that can be formed from the initial concentration of salt in the310

droplet since it is a fixed quantity. Based on the properties of the solute and
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Figure 9: Schema of the measurements of the distance between two salt crystals in the

final salt pattern. The distance λ is the average distance between the crystals λ = 1
n

∑
i λi,

where n is the number of crystals.

the solvent and the rate of evaporation, a maximal theoretical crystal yield

can be calculated (see [34]) which gives the total mass of crystal.

We conducted several experiences for relative humidity between 10% and

50%, where the number of crystals and the distance apart between were mea-315

sured on the final deposits. Over the range of humidity tested, the number of

crystals was lower as long as the initial concentration c0 increases. As with a

given initial concentration, the number of crystals decreases as the humidity

increases. Figure 10 shows the experimental values of λ
r0

as a function of the

relative humidity for initial concentrations of 1 and 1.5 mol.L−1.320

We assume that at the beginning of the process of evaporation, the

concentration c0 is homogeneous, and by using the conservation of solute

c0V0 = cV , we can see that the concentration at the edge of the droplet is

c = c0
V0
V

.

Now, the droplet volume V decreases linearly on time V
V0
∼ (tf − t)/tf

[21] therefore the concentration difference ∆c = c− c0 scales as c0
t

(tf−t)
, and

18



Figure 10: The averaged dimensionaless distance between crystals, λ
r0

, as a function of the

relative humidity for initial concentrations of 1 and 1.5 mol.L−1.

the solutal Marangoni number is now

Mas =
∂γ

∂c

r c0t

µD(tf − t)
.

Since the size of the Marangoni cells λ is inversely proportional to the square325

root of the Marangoni number λ ∼ Ma−1/2 [35, 36]. This means that an

increase in the initial concentration c0 will lead to smaller cells, as seen in

Fig 10 for fixed relative humidity RH, and (ii) for a given initial concentration

c0 the rise of the humidity relative produces more long final time tf resulting

in large λ as in Fig 10 or equivalent less crystal deposits as in the last images330

of Fig 6 for (a) RH = 10%,(b) RH = 30% and (c)RH = 50%.

The coefficient λ appears to be finite and has a value of around 10% of the

19



initial radius for relative humidity tending to zero, but further experiments

on very dry humidity are needed to assess this experimental approach.

4. Conclusions335

In this study, we have investigated the impact of salt concentration on the

dynamics of salt deposit formation. Our findings reveal two distinct regimes:

the coffee-ring pattern, and the Marangoni-driven flow. Importantly, we

have demonstrated for the first time the role of surface tension gradients,

driven by changes in salt concentration, in inducing the Marangoni flow. Our340

proposed mechanism for solutal instability is in agreement with experimental

observations and is consistent with previous studies in the literature.

The process of crystal sedimentation is proposed in two phases : the first

phase extends from the initial time to 65 % of the evaporation time, dur-

ing which we did not observe any significant crystal development, consistent345

with the literature. During the second phase, as local solute concentrations

rise the Marangoni flow dominates, and the crystal arrangement is controlled

by the wavelength of the Marangoni instability, which is related to the dis-

tance between two neighboring crystals at the perimeter of the deposit. Our

findings suggest that the Marangoni instability is a crucial factor in deter-350

mining the final salt deposit’s crystal pattern, and it arises as a result of the

relationship between surface tension and salt concentration. Our proposed

mechanism for solutal instability is consistent with both the experimental

results and the existing literature.

We define the normalized average distance between crystals in the second355

phase as a function of relative humidity and salt concentration, which pro-
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vides quantitative data of the crystallization process. The number of crystals

observed varies depending on relative humidity. As the relative humidity in-

creases, the number of crystals obtained from the salt deposit will increase.

The number of crystals is determined by the wavelength of the instability,360

which is proportional to the initial perturbation of the system. If the relative

humidity is low, the evaporation flux will be strong, resulting in a high initial

disturbance. The initial perturbation’s value will determine the instability

mode that will appear. A high perturbation gives a high instability mode

with a small wavelength in the Marangoni cells.365

A comprehensive investigation of the salt deposit formation after the com-

plete evaporation of a sodium chloride-containing sessile droplet was carried

out, yielding valuable insights into the intricate processes underlying the

evaporation phenomenon. Our experimental findings support the solutal in-

stability mechanism we proposed to account for the spatial arrangement of370

the salt crystals in the deposit.
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