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ABSTRACT  

Gilan Province is one of the most important tourism 
attraction area in Iran located in the Southern Caspian Sea. 
Average annual precipitation of the area is 1000 mm. The 
area is gained more than 10000 springs with discharge of up 
to 2 m3/s mostly located in highlands and cold. 10 hot 
springs is known. All of them located in highlands and 
categorized in 3 regions: west, east and south of the 
province with maximum temperature of 36oC. There are 
also some cold springs with high EC.  In the south of the 
province, hot springs are studied more and preliminary 
hydrogeochemical investigations indicate strong influence 
of natural groundwater in the system by using Giggenbach 
triangle diagram that strong tectonic activity of the area 
emphasizes their  possible tectonic origin. In the south 
springs are utilized for Olive farming except Sangrood hot 
spring with water type of C4S1 in Wilcox diagram that is 
not suitable for farming. Baleonological application is the 
best choice among future planes at case of touristic 
attractively of the area. 

1. INTRODUCTION  

Gilan province is located in north of Iran and south of 
Caspian Sea (Figure 1) that is the 2nd smallest province  of 
the country with an area of 14,042  km2 and a population of 
2,410,523. Gilan and two other provinces in the southern 
Caspian Sea have dense populations. The population 
density in Gilan is 171.7 inhabitants per square kilometer. 
Gilan province is characterized with highest precipitation in 
the Middle East with mean annual precipitation of about 
1000 mm. The area is gained more than 10000 springs with 
discharge of up to 2 m3/s mostly located in highlands and  
cold. Snow deposits, pastures and fruit farms, dense forests, 
orange, kiwi, tea and rice farms are the most common view 
of the all area from highlands in Alborz Mountains to 
lowlands near Caspian Sea coasts. Every year millions of 
tourists (mostly Iranians) come to visit the natural beauties 
of the area. 

2. DISCUSSION 

Geothermal investigations in Iran started in 1974. A later 
investigation by ENEL (Italian power generation company) 
in 1976 under affiliation of ministry of power, is actually 
the basis of all later studies and planes. The study was 
focused on quaternary volcanoes for electricity production. 

As a result, some geothermal fields like Ramsar in north of 
Iran, Mahallat in central parts of Iran and Birjand in the 
eastern parts of the country were among all hopeful areas 
that left out. It should be concerned that all of the country 
benefits direct use of utilization specially baleonological 
purpose.  

Also Gilan during all these years was not investigated for 
direct uses of geothermal resources. Even hot springs of 

Gilan province do not have high temperature like some 
other parts of Iran, but because of mentioned natural 
interests, they can be economically compatible. 

 

 

 

Figure 1: Location map of Gilan province and the six 
hot springs discussed in the text. 

As it shown in figure 1, the hot springs in Gilan province 
can be categorized in 3 different geographical areas: 
Southern Gilan, Western Gilan and Eastern Gilan. In table 1 
hydrogeochemical and geological specifications of the 
mentioned springs are summarized. All of the springs are 
located in highlands with a minimum elevation of 165 masl. 
Hot springs flow lithologicaly in hard rock formations. It 
should be kept in mind that the coastal plain has elevation 
below the surface of free Seas. 

In southern parts of Gilan province, around Rudbar city 
where is shown by number 1 in figure 1, there are three hot 
springs: Luye, Sangrood and Aliabad. The two first ones 
sampled by the Regional Water Company of Gilan two 
times of each year in September and March indication not 
significant difference during dry and wet seasons. Sangrood 
hot spring is located near Sangrood village. The old 
morphology of the spring consists of travertine terraces 
mostly destroyed by mining and road construction 
unfortunately during past decades. At the moment hot 
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spring is flowing in both sides of the main road of the area. 
The spring is located in a horizontal distance of about 5 km 
away from coal mine of Sangrood. Precipitations flowing in 
Ruteh formation limstones,  moving downward along a 
local fault, in contact with paleogene volcanic rock, heats 
and coming upward (figure2).  

Temperature in the surface is about 32oC. CO2 bubbles are 
visible in all of the springs (figure 3). Local people believe 
that in some decades ago the discharge of the spring was 
strongly more than present. Present discharge of the spring 
is about 2 l/s. According to Wilcox diagram, the water 
categorized as C4S1 type indicating high salinity hazard 
and low alkali hazard (figure 5). Villagers believe that 
irrigation with this water is seriously harmful for trees. 

  

Figure 2: Geological crosss ection of Sangerood hot 
spring (modified after Shahbeyg, 1984). 

 

Figure 3: A view of Sangrood hot spring and CO2 
bubbles. 

Luye hot spring flows from a limestone formation in the 
western sides of Sefidrood valley (Gilan regional water 
company, 2008) with 34oC temperature and about 3 l/s 
discharge. Luye spring is located near Luye village in about 
2 km distance from highway of Rasht-Ghazvin (Figure 4). 
The spring categorized as C2S1 type indicating medium 
salinity hazard and low alkali hazard (figure 5) and uses for 
irrigation of olive trees. Baleonological utilization is rare 
but some visitors come and use its natural small pool for 
treatment of some diseases like rheumatism.  

 

Figure 4: A view of Luye hot spring and its natural pool. 

Aliabad hot spring is located in distance about 2 km away 
from Sefidrood dam. The first sampling of the spring was 
carried out during a sudden visit of the area in august 2008. 
Major ions chemistry of the spring is shown in table 1. 
According to Wilcox diagram, its water categorized as 
C4S2 indicating very high salinity hazard and medium 
alkali hazard (figure 3). It is interesting that even worse 
quality of the water refer to Sangrood hot spring, hectares 
of olive trees are irrigated by this spring. Maybe there are 
other parameters in Sangrood hot spring that makes it worse 
for irrigation. Boron (B) can be a possible parameter that 
needs to study more.  

 

Figure 5: Wilcox diagram for salinity and alkali 
hazards. L: Luye hot spring, S: Sangrood hot 
spring and A: Aliabad hot spring. 

Piper diagram can be used to interpret water-rock 
interactions (Hounslow, 1995). In figure 6, piper diagram of 
southern Gilan hot springs is shown. Sangrood hot spring 
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has Ca-Mg-HCO3 facies indicating interaction with 
limestone of Ruteh formation. Luye hot spring has Ca-Mg-
HCO3-Cl-SO4 facies and is low mineralized refer to other 
hot springs. Water facies of Aliabad hot spring is Na-Ca-Cl-
SO4. 

 

Figure 6: Piper diagram of south of Gilan hot springs. 

 

There are other low temperature hot springs in west and 
east of the province marked with numbers of 2 and 3 
respectively in figure 1 that have not sampled for major ion 
chemistry yet. 

Alidashi and Kutekume in the northwest and Garmabdasht 
in the east are the hottest springs in the mentioned areas 
(Figure1). Kutekume hot spring is a low mineralized spring 
with EC about 752 µs/cm and low discharge of about 0.4 l/s 
(table 1). Alidashi hot spring has discharge of 3.5 l/s and 
temperature about 33oC. There some constructions for 
baleonological purposes in Katekume hot spring area but 
water of Alidashi hot spring has no significant use. 

In eastern parts of the province there is no any hot spring 
except Garambdasht spring near city of Rahimabad that is 
relatively high mineralized in hillsides of Eshkevar 
Mountains (Western Alborz). Even the temperature is 
relatively low (about 21oC) but its mineral content is more 
even than Luye hot spring and all other hot springs in the 
western parts of the province. Garmabdasht hot spring has 
showing in bottom of Poolorood River valley in elevation 
of 458 masl. Lithology of the area is mostly consisting of 
Jurasic karstic limstones of Tizkooh formation. Close to 
Garmabdasht spring. There are plenty of cold karstic 
springs with discharges more than 20 l/s in the vicinity of 
mineral water. The area has strong tectonic activity.  

Giggenbach triangle diagram (1988) is a fast responding  
K-Mg geothermometer with the slowly re-equilibrating  
Na-K geothermometer. This method is to assess the degree 
of attainments of water-rock equilibrium (Marini, no date). 

Hot spring of south of Gilan in figure 7 are located near   
Mg ½ vertex indicating immaturity of waters. Catastrophic 
earthquake of Rudbar in 1990 has occurred in south of 
Gilan and changed discharge of some of the springs, 
indicates that the heat source in the area is linked with 
tectonic activity. 

 

Figure 7: Giggenbach triangle diagram of south of Gilan 
hot springs (after Giggenbach, 1988). 

 

3. CONCLUSION 

All of the hot springs in Gilan province are located in the 
highlands of the Alborz Mountains and have moderate 
temperatures and are carbonate types. The heat source is not 
too deep and indicates a strong influence of surface ground 
waters and active tectonics of the area. Gilan hot springs 
can be used for direct use utilizations specially 
baleonological purposes.  
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Table 1: Chemistry and geological information of hot springs of Gilan province. 1: South of Gilan, 2: West of Gilan, 3: East 
of Gilan. 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


