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Abstract: Fluoride problem in groundwater has drawn attention of all sections of society in recent years. India 

is among 23 nations around the globe facing fluoride problem. An estimated 62 million people in India in 17 

states are affected with dental, skeletal and /or non-skeletal fluorosis. The extent of fluoride contamination of 

water varies from 1.00 to 48.0 ppm. 
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I. Introduction 
Nagaur district of Rajasthan, in northwest part of India, is one such area where the effects of high 

fluoride concentration in ground water is very severe Nagaur district talls in central part of Rajasthan and covers 

an area of 1771 18sq. kms. and lies between 26 23’ 35’’ to 27 42’ 16’’ north latitude and 73 04’32’’ to 

7521’39’’ east longitude as shown on google map No,1. The district forms a part of great thar. High 

concentration of fluoride in a particular belt of this district is so remarkable that people call that area as 

BANKA PATTI (banka-distorted,Patti-belt). The district experiences an arid to semi arid type of climate. The 

rain fall is scanty (average 450mm per annum), and surface run off is insignificant. Physiographically, the 

district is characterized by moderately high degraded hills and sand dunes. The land surface is gently inclined 

towards the west and northwest. A well known saline lake at Didwana covers about 15sq. km area. A number of 

paleo-channels have been discovered in the area in recent year through the use of satellite remote sensing data. 

Interesting information, but needs to be more concise. 
 

 
  

Fluoride is essential for human and cattle health. It helps in normal mineralization of bones and 

formation of dental enamel. Fluoride consumed in lesser quantities (<0.05.ppm) causes health problems like 

dental carries and lake of formation of dental enamel etc. specially in childhood. On the contrary fluoride 

consumed in excess> 1ppm causes different types of health problems which affect metabolic activities of an 

individual which may causes skeletal fluorosis, dental fluorosisnon ulcerdyspepsia, polyurea (to urinate more 

frequently), polydispia (excessive thirst), muscle weakness, repeated abortions/ still birth due to hampering of 

blood flow to foetus on account of hardening calcification of blood vessels, oligospermia (deficiency of 

spermatozoa in semen) , low testoteron discoloration of teeth enamel. Incidence and severity of fluorosis is 

related to fluoride contents in groundwater which is the major contributor to fluoride in potable water resources. 

Geologically, The Nagaur district comprises of rock formations ranging in age from the Archaean 

basement to the recent alluvium and desert sands of the great Thar Desert. 
Granite gneisses, schist and amphibolites and applite bands of Archaean basement, phyllite and schist 

of Aravalli Supergroup, Schist, amphibolites of Delhi Supergroup, granites and rhyolite of Malani Igneous Suite 

main contributors of fluoride to groundwater.  

Six major aquifers demarcated in the district include Older alluvium, Tertiary sandstone, Bilara 

limestone, Jodhpur sandstone and Precambrian metamorphic Granite-Gneisses, schists and water phyllites as 

shown on map No,2. Groundwater generally occurs under water table conditions in alluvium and metamorphic; 

semi confined to overlying argillaceous beds Depth to water varies considerably. Groundwater movement is in 



Appraisal of Impact of High Fluoride Groundwater on Human Health: A Case Study 

www.iosrjournals.org                                                    20 | Page 

south-east to north-west direction. Older alluvium, is a principal source of groundwater in Kuchhaman, 

Didwana, Parbatsar , riyan and Degana blocks. Tertiary sandstone lies in Mundwa, Jayal, Degana and Merta 

blocks. Nagaur sandstone occurs in parts of Nagaur, Merta, jayal, Degana, and Mundwa blocks whereas 
Jodhpur sandstone occurs in parts of Mundwa, Merta and Ladnun blocks. Bilara limestone comprises occur in 

Nagaur, Mundwa, Jayal and Ladnun blocks. The least important sixth aquifer of metamorphic covers in parts of 

Parbatsar, makrana, Kuchhaman, riyan, Ladnun, Degana,and Didwana blocks. They are impervious rocks and 

show secondary porosity in the form of joints, cleavage and weathered zone. 

 

 
Groundwater quality varies widely, it is saline in southern part of Kuchhaman, northen and central 

parts in Degana blocks. Besides, a pocket of saline groundwater is available scattered throughout the district. 

Potable water is available mainly in western part of Mundwa, eastern part of Riyan, Parbatsar and Didwana 

blocks and in some parts of Ladnun, Merta, Jayal and Nagaur blocks. Groundwater is usually fresh to slightly 

saline in Older alluvium, moderately saline in Tertiary sandstone, potable in Bilara limestone and Jodhpur 

sandstone and potable to brackish in schist, granite-gneisses, phyllite etc. 

The hydro geochemical facies indicate that groundwater in the district is under the process of 

mineralization. It is observed that variability of chemical quality is maximum in the alluvium and groundwater 

occurring in the hard rocks is comparatively less mineralized. 

The fluoride concentration in the district ranges from less than 1ppm to 90 ppm (at Datiyad Jayal block 
of the district) as shown on table No 1. High fluoride concentration in the district has been causing fluorosis 

problem. 

 

Table -1    Fluoride  distribution in ground water in the district. 

 
 

 Due to arid climate condition and scarcity of surface water resources inhabitants of Rajasthan are 

dependent largely on groundwater for drinking and agriculture purpose; 30 districts out 32 districts of the State 

are facing te fluoride problem 20% of the fluoride affected villages of the world are in India. Out of 33211 

fluoride affected villages in the country, Rajasthan has 16560 villages > 50%. In recent years cases of dental, 

skeletal, and non-skeletal manifestation of effects of fluoride have been reported by several workers. About 

64% villages of the Nagaur district are endemic to fluoride related problems. Fluoride content of groundwater in 

different lithounits in the Nagaur revealed that groundwater in recent alluvium are more rich in fluoride content. 
Occurrence of high fluoride and nitrate in the groundwater of this area is a serious health hazard for drinking 

water. Hydrogeological and epidemiological investigations indicate the limited groundwater resources available 

in the district. The salinity, nitrates, chloride& sulphates all exceed the limit for human consumption. The 

various types of  blockwise fluorosis is indicated in table No 2 and 3and various types of fluorosis is depicted in 

photographs1-4. 
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Table -2   Distribution  of patients of dental fluorosis  in Bankapatti area of  Nagaur district. (Local PHC) 

 
 

Table -3  Distribution  of patients of skeletal fluorosis  in Bankapatti area of  Nagaur district. (Local PHC) 

 
 

       
 

   
   

 
Photographs 1-4 
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 On the basis of present investigation the following remedial steps are suggested. 

1. Detailed studies to investigate the exact source of fluoride. 

2. Grass root education be imparted to rural uneducated section of society about severa effects of high 
fluoride on health and eventually they should be motivated to adopt rain water harvesting and 

defluoridation techniques. 

3. For drinking purpose canal water can be supplied in high saline and fluoride concentrated groundwater 

areas. 

 

References 
[1]. Blanford, W.T., 1876. On the physical geology of the Great Rajasthan Desert, J. Asiatic Soc. Bengal, 45 : 86 -103. 

[2]. Campbell, M.D. and Lehr, J.H. (1973). Water Well technology National Water Well Association, pp. 681. 

[3]. CGWB (1982). A manual on Evaluation of Aquifer Parameters. Govt. of India, Central Ground Water Board, New Delhi.  

[4]. Chauhan, D.S., Dubey, J.C. and Ram, B., 1991. Geological analysis of part of Nagaur basni in the vicinity of Jodhpur city. In: S.K. 

Tandon,  C.C. Pant and S.M. Casshyap, (eds.) Sedimentary Basnis of India :  Tectonic Context, Gyanodaya Prakashan, Nainital, 

Pp. 64-73. 

[5]. Chauhan, D.S., 1996. the pattern and processes of sedimentation in the Lower Palaeozoic Marwar Basin : A Geological Synthesis. 

(Abstract),  National  Seminar on Geological Evolution of western Rajasthan, Jodhpur. 

[6]. Crookshank, H., 1948. Tectonic elements of west Rajasthan shelf and  their stratigraphy Quat. Jour. Geol. Min. Met. Soc. Ind. 50: 

1-16. 

[7]. Gupta, S.N. Arora, Y.K., Mathur, R.K., lqbaluddin, Balmiki Prasad  Sahai, T.N., sharma, S.B., 1980. Lithostratigraphic map of 

Aravalli   region southern Rajasthan and NE Gujrat. Geol. Surv. India, Western Region, Jaipur.  

[8]. Gupta, B.C., 1934. The Geology of Central Mewar, Rajputana, Mem. Geol Surv. India. 65 : 110-1169.  

[9]. Handa, O.P. (1983). Significance of water well development in  groundwater exploration in India. In : Proc. Semi. Assessment,   

development and    

[10]. management of groundwater resources. Central Ground Water Board (India), New Delhi, pp. 167-177. 

[11]. Heron, A.M.,  1932. The Vindhyans of western Rajputana. Rec. Geol. Surv. India, 65(4) : 457-489. 

[12]. Heron, A.M.,  1935. Synopsis of the Pre-Vindhyan Geology of Rajputana, Trans. Nat. Inst. India, 1 : 1-17. 

[13]. Heron, A.M., 1953. The Geology of Central Rajputana. Mem. Geol Surv. India, 79(1) : 389. 

[14]. Kathleen Thiessen (2006) Fluoride and Human health, 132-145 

[15]. La Touche, T.H.D., 1902. Geology of Western Rajputana. Mem. Geol.  Surv. India, 35(1) : 1-116. 

[16]. Naha, K. and Halyburton, R.V., 1974. Early Precambrain Stratigraphy of  Central and southern Rajasthan, India. Precambrain 

Research.  

[17]. Oldham, R.D. (1893). Manual of Geology of India, GSI, Calcutta. 

[18]. Paliwal, B.S., 1975. The source of salt in Rajasthan : In investigation of the salt lake of Didwana. Misc. Publ. Geol. Surv. India. 

[19]. Paliwal, B.S., 1976. Note on layered chromatographical structures in  the Vindhyan sandstone of Badi Khatu, district Nagaur, 

Rajasthan. Bull Ind. Geol. Assoc., 9(1) : 17-22. 

[20]. Paliwal, B.S., 1980. Structural history of the Precambrian rocks south-west of Didwana, Rajasthan, India. Bull Ind. Geol. Assoc., 

13(1) : 7-14. 

[21]. Paliwal, B.S., 1999. High  Fluoride content in Ground Water : A curse to the human Health in the central part of Rajasthan, India. 

In : B.S.   Paliwal (ed.), Geological Evolution of Northwestern India, Scientific Publishers (India) Jodhpur, 217-292. 

[22]. Raghunath, H.M. (1982). GROUND Water . Wiley Eastern Limited 1982, Daryaganj, New Delhi.  

[23]. Todd, D.K. (1980). Groundwater Hydrology. Jhon Wliey & Sons  (SEA) Pvt. Ltd., Singapore. 

[24]. Unpublished reports  of State Ground Water Department, Nagaur. 

[25]. Unpublished reports  of State Ground Water Department, Jodhpur. 

[26]. Unpublished Ph.D. thesis of Ganpat Ram Jakhar, Ex research Scholar of Dept. of  Geology, Govt. Dungar College Bikaner. 


