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Table 1. The results of the chemical analysis of water samples from Sarab cave.

Name Unit
Sample ID R1-Cave Sarab
Date 11/13/2019
Calcium mg/L 90
Magnesium mg/L 50
Sodium mg/L 5.2
Potassium mg/L 0.23
Bicarbonate mg/L 120
Chloride mg/L 5.7
Dissolved Solids mg/L 220
Conductivity pmho/cm 300
pH 7.84
Alkalinity mg CaCO3/L 120
Carbonate mg/L 0
Hardness mg CaCO3/L 140

OA
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Ammonia
Nitrite
Nitrate

Phosphate
Silica

Turbidity

Temperature

mg/L 0.01
mg/L 0.028
mg/L 20
mg/L 0.01
mg/L
NTU 0.21
°C 18.6
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Figure 1. Sarab Cave map.
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Figure 2. X-ray diffraction (XRD) image taken from the powder sample of halite cave flower found in Namaksar
cave, which shows the cubic crystal structure.
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Figure 3. Namaksar cave map.
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Figure 4. Fluid motion in the vicinity of a scallop. Pointl: flow separation at crest. Point 2: transition of laminar
shear layer to turbulence. Point 3: recirculating flow in lee eddy. Point 4: jet reattachment region (Murphy et al.,
2017).
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Table 2. Hydraulic equations of flow in two caves, Sarab and Namaksar.

Limestone
L3, (cm)
D (cm)
u*(“"M/s)
Velocity — u (‘")

Salt
39.85 23.07
275 234.5
0.73 1.33
6.37 12.93
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Reynolds number (Re) 1.33 x 105 2.21 x 10°
Cross sectlzonal 253 138
area(m?)
Darcy — Weisbach
friction factor — f 0.105 0.085
Froude number — F 0.12 0.27
Shear stress 0.05 0.18
T (N/mz) - .
Powecvof flow 0.34 0.02
PN /. s
Settling velocity
0.7 1.28
Winax (Cm/s)
Discharge —
m3g ¢ 0.16 0.18
/
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