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Abstract: This study focus on the distribution of fluoridenatural drinking water sources in Kaltungo areathi&Eastern
Nigeria. Forty five water samples were analyzediétermine the concentration levels of fluoride gsiktomic Absorption
Spectrometer. The result revealed that fluoridgearfrom 0.52 to 4.4 mg/L in surface waters andhffbl to 3.95 mg/L in
ground waters, while in plant tissue the fluoridatent ranges from 1.2 to 1.96 mg/L. The avera@eevar fluoride is 2.8 mg/L
in both surface and ground waters. This resultEatds that inhabitants of Kaltungo area at higk af high fluoride exposure.

Ingestion of high fluoride water results in manié®n of dental fluorosis in some of the inhabigan
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1. Introduction

Fluoride is the most electronegative of all chemica

elements and is therefore never encountered irenatuthe
elemental form. It is seventeenth in the orderefifiency of
occurrence of the elements, and represents ab@@it®.0.0
of the earth’s crust (Kotra, 2013). Fluoride is ypital
lithophile element under terrestrial conditionseTulk of the
element is found in the constituents of silicateksy where the
complex fluorophosphates like apatite (Cal0 (PO2)6F
seems to be one of the major fluoride mineralst{Buord et
al., 1995).

Fluoride is a naturally occurring chemical subseapiesent
in minor quantities in air, water, soil, plants,iraals and
humans. The main source of fluorine in groundwaer
basically from mafic minerals which are concentldterocks.
Robinson and Edington in 1964 reported the maimcgsuof
fluoride in ordinary soil consist of clay mineralduoride rich
minerals which are present in rocks and soils, whewntact
with water of high alkalinity are released into gndwater by
hydrolysis. The effect of fluoride could either lbeneficial or
harmful. Fluoride has dual significance. It helpdhie normal
mineralisation of bones and formation of dental reala
Fluoride when consumed in inadequate quantitiess (tean
0.5ppm) causes health problems like dental caléek of
formation of dental enamel and deficiency of mitizedion

9% skeletal

of bones, especially among the children. On thetraopn
when fluoride consumed in excess (more than 1.0pjtm)
leads to several health complications observedllirages
(Vaish, 2002).

Being a cumulative bone seeking mineral, the result
changes are progressive. Higher
concentration exerts a negative effect on the eows
metabolic processes and an individual may suffemfr
skeletal fluorosis, dental fluorosis, nonskeletalnifestation
or a combination of the above (Wagner et al., 1993
incidence and severity of fluorosis is related he fluoride
content in various components of environment, air, soil
and water. (Chen et al.,, 1994) stated that, outhefe,
groundwater is the major contributor to the problé&mdental
caries is affected in the front row (Canines) cé tketh it
becomes a cosmetic feeling to the individual ay #wpose
while talking or smiling, which may cause Psychddag
effect like inferiority complex before others thleading in
decrease of self-esteem (Susheela, 1994).

2. The Study Area

The study area is defined by Latitudes 9°45' argP'9N
and Longitudes 11°15' and 11°21' E which fall witiola
basin and situated in Gombe State, Nigeria (fig. IL)is
located in the Upper Benue Trough Nigeria and hesnb

fluoride
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described as part of a rift basin in central WeficA that
extends NNE-SSW for about 800 km in length andKiBon
width. The southern limit is the northern boundafythe
Niger Delta, while the northern limit is the southéoundary
of the Chad Basin (fig. 2). The trough containgap,000 m
of Cretaceous — Tertiary sediments of which thasalating
the mid-Santonian have been compressionally foltfedted,
and uplifted in several places. Compressional figdiuring
the mid-Santonian tectonic episode affected thelevbbthe
Benue Trough and was quite intense, producing AG@€r
anticlines and synclines (Benkhelil, 1989). Thedgtarea
consists of basement complex and partly cretacssdisnents
that were deposited during the major transgresgisode in
the Upper Benue Trough (fig.3). This transgres@pesode
caused the deposition of Yolde, Dukul, Jessu, $eluild
Numanha sedimentary Formations, all of which oyicas
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Formations are shallow marine depositions of limest shale
and mudstone and they are found mainly as narropssbf
rocks in the study area, such as Banju, Guyuk, Stmallen.
The Longuda Basalt of tertiary age terminates ithelbgical
succession in the area. According to Ntekim andz@itee
(2004) that the present tectonic setting of tha aafluenced
by the late Cretaceous intense compressional earth
movements dominated by series of long and narrouplsi
fold structures. The reactivation of the major Inaset faults

is responsible for sinistral faults in Kaltungolil&/uyo and
Gombe areas. Bassey (2006) identified the Chibwalinents
which align N50E to be similar to the trend of Mapping of
Water Quality Index Using GIS in Kaltungo. Coarse
Porphyritic Granite, Biotite Granite, Bima Sandstoand
Basalts represent the rocks of the Kaltungo aren {).
Groundwater occurs in the weathered portion obtésement

inliers to Bima Formation in Dadiya syncline. Theserock as well as fractures in the basement rocks.
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Figure 1. Map of Nigeria showing the location map of the gtacka.
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Figure 2. Sedimentary Basins of Nigeria ( af@®baje, 2009
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Figure 3. North —South Stratigraphic cross section across the Bermugh and the relationship wi the Niger Delta and Chad basiafter Obaje, 2009
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Figure 4. The Geological map of the study area showing samgplication (after Adeyinka, 20!

Borehole lithologic sections revealed fracture &aquivhich
range from 12m to 24m. Boreholes in the area géipdrave 3 N aterials and M ethods
average depth of 30m while haddg wells hav depths
ranging from 3m to 6m. Thewveathered and the ba 3.1. Field Sampling

sandstone serve as aquiféfSombe State Rural Water Supg
2003). All the water samples were collected between 8th6th

March, 2004 from boreholes, springs and hand dulis
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using standard sampling procedure and stored indensity  sample code L ocality F (mg/l)
polyethyle_ne container after megsurement .for P aws Nasarawa > a4
conductivity, temperature and total dissolved solidfter
these measurements, samples were acidified, braaghe ~ >'V° Nasarawa 2.88
laboratory and refrigerated prior to analysis. Plsamples SW7 Nasarawa 2.16
mostly grass and African Fan Palm (Locally callednf) sSws Nasarawa 3.46
were obtained at stream channels. The analyskedfuoride  swo Nasarawa 3.56
in plant§ and water samples was carried out usitgn g0 Nasarawa 0.52
Absorption Spectrometer. SWil Lapan 162
. . SW12 Lapan 2.84
4. Results and Discussion Swis Lapan 220

A total of forty (45) water samples were collecthating  swi4 Lapan 3.22
this study and interpretation and analysis wasiedrout swis Lapan 296
based on these data. Thg fluoride concentration tiéferent ¢\ Lz 3.56
water sources and plant tissues are presentecbie Tand 2.

Range of fluoride concentration in surface watefrgn Swi7 Lapan 3.12
0.52 to 4.4 mg/L. The lowest value of 0.52 mg/L whserved =~ SW18 Lapan 2.82
in Nasarawa while the highest concentration ofdgdL was  SW19 Lapan 4.4
detected Lapan. Fluoride concentration in groundwat sw2o Lapan 3.42
sa_lmples from variqus locations ranges from 0.196 ;g/ll. gwo1 Posherang 1.72
Highest concentration of 3.95 mg{l was obsgrvd%loeherang e Posherang 5
and the lowest value of 0.1 mg/L in Popandi (Tdble

SW23 Posherang 3.4

Table 1. Fluoride concentrations in Natural water

Plants samples collected at different stream cHanne

SHE GEREE Lozl iy = (et displayed lowest concentration of 1.2 to 1.96 mglhe
Gw1 Popandi 278 lowest concentration was observed in Popandi agldelst in
GW2 Popandi 3.84 Lapan village (Table 2).
CW3 Popandi 01 Table 2. Fluoride Concentration in the plants
GW4 Popandi 3.42 .
GW5 Posherang 372 Sample Code L ocality F (mg/l)

P1 Popandi 1.2
GW6 Posherang 3.95 )

P2 Popandi 1.83
GW7 Posherang 3.7 P3 Popandi 155
GW8 Posherang 3.92 P4 Popandi 1.55
GW9 Kaleh 3.36 P5 Posherang 1.42
GW10 Okrah 3.64 P6 Posherang 1.53
GWw11 Okrah 3.02 [P7 Posherang 1.29
GW12 Okrah 3.74 P8 Posherang 1.89
GW13 Okrah 3.18 P9 Posherang 1.65
GW14 Lapandin Tai 2.68 Y Cligzln Cel

P11 Okrah 1.62
GW15 Tarmana 2.68

P12 Okrah 171
GW16 Nasarawa 3.66 P13 Okrah 14
Sk ORI L P14 Lapandin 1.92
OIS Posherang 2.9 P15 Tarmana 1.49
GW19 Posherang 1.6 P16 Lapan 1.96
GW20 Posherang 1.42 P17 Lapan 1.83
GW21 Posherang 1.86 P18 Lapan 12
GW22 Posherang 1.48 P19 Lapan 1.55
SW1 Posherang 268 P20 Posherang 1.63

P21 Posherang 1.87
SW2 Tarmana 2.3

P22 Posherang 1.75
SW3 Tarmana 3.7 P23 Posherang 1.56

Sw4 Tarmana 2.7
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Figure5. Distribution of Fluoride in all water sources in Kango Area
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Figure 6. Distribution of Fluoride in all sampled plant tisss in Kaltungo Area

Concentrations of fluoride in water and plant saspre
presented in (fig.5 and 6).

4.1. Health Effect of Fluoridein Kaltungo Area

In all the water sources collected only (5) 11% olé5
water sources analysed for fluoride content fadioty WHO
lower permissible limit of 0.05 mg/L recommended dental
carries prevention. Consumption of water by theabitants
from these sources may not be at risk of denté¢€aB89% of
the water sources have high concentration of ftleoabove

permissible level of 1.5 mg/L set by (WHO, 2004Yeas
affected by fluoride concentration between 2.5-818/L
experience mottling of teeth. This shows that titeabitants
of Kaltungo Area are overexposed to fluoride tayicdue to
ingestion of fluoride water.

5. Summary and Conclusion

The present study was carried out to understand the
variation in the concentration of fluoride in Kaiggp Area.
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This study revealed considerably high proportions ol5]

sampling points with F concentration greater thdme t

permissible limits, especially in groundwater. Réasample
shows appreciable concentration of fluoride in thisisues
indicating that they serve as pathway for fluoradosure.
The high exposure of fluoride through the ingestidrfood

and water will results in formation of various dises such as

dental fluorosis, mottling of teeth, cardiovascuthsorder,
gastro-intestinal disorder, endocrine effects, alegical,

reproductive effects, developmental inhibition, e
damages and effects on the pineal gland. Areasifideinwvith

high fluoride shows that the inhabitant of theseaarshows
symptoms of fluoride exposure.
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