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ABSTRACT
Fluoride concentration has been estimated in sea water from different coastal areas of Karachi (Korangi
Creek, Clifton, Manora Island, Back water and salt work area of  Sandspit, Hawks Bay, Buleji and
Paradise Point). Fluoride concentration in seawater was ranged from 1.04-1.52 mg/l. The high
concentration of fluoride in back water of  Sandspit (1.36-1.52 mg/l) with high salinity (37 %o) was
observed as compared to other shores water. The causes of high fluoride content in back waters of
Sandspit due to these areas are connected with the Manora channel and are loaded with out fall of
Layari River, effluents of  S. I. T. E. area and domestic sewage treatment plant.
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INTRODUCTION
Fluorine is widely distributed in the nature and it
is the first member of halogen group V11 A in the
periodic table. The fluorine group is very reactive
and its members require only one electron to
complete their octet, therefore, these elements are
not found in nature in free state and for making a
fluoride compound always combine with other
elements.
In sea water the elemental fluoride is a major
components and it is considered as a semi
conservative constituent. Its concentration in sea
water is about 1.2 to 1.5 mg/litre with chlorinity
ratio 6.7x 10-5 that is higher to river water
concentration (0.01 to 0.3 mg/litre). Various
studies have been carried out previously for
determination of the fluoride content in the Indian
ocean waters to mention a few: waters of the
Northern Indian ocean, Arabian sea1 , the central
West coast of India2 water of the coastal areas,

India3-4 investigated trifluoroacetate Profiles in the
Arctic, Atlantic, and Pacific Oceans. Recently
Miyake et al.(2007), determine trace levels of total
fluorine in Coastal seawater samples of
Tomakomai, Hokkaido, Japan by using combustion
ion chromatography.5

While fluoride air pollution primarily occurs in the
vicinity industrial sources, fluoride is released into
the aquatic environment by a far wider range of
sources, and it seems very likely that most bodies
of water are contaminated by fluoride to some
extent.6 Karachi being a major city of Pakistan
with a large population (over 200 million) is situated
on the coast of Sindh at the hilly geological
substrate. The pollution of chemical and industrial
wastes comes from number of industrial units of
Landhi and Korangi areas. Input of domestic
wastes from Layari and Malir rivers and other
drainage channels reach the coastal waters by
tidal flow, thus polluting the coastal environment
of Karachi.*Author for correspondence
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AIMS   AND   OBJECTIVES
The present study was aimed to establish the base
line data for the fluoride ion in seawater from
Karachi coastal areas.

MATERIAL     AND    METHODS
Seawater samples from both back waters (21
locations) and open seawater (12 locations)
stations were collected along the Karachi coast.
Temperature was read using a mercury
thermometer. Air temperature was also
measured. pH of water samples was measured
with the digital pH meter (Model PM-65). Salinity
was measured by the Salinometer (Model E-2
Ogawa Seiko Co., LTD Tokyo, Japan. The
Salinometer was standardized by standard
seawater supplied in sealed ampoules by L. A. P.
S. O. (Standard seawater service Institutes of
oceanographic Science, Wormley, Godalming,
Surrey, England). For the determination of fluoride
ion in seawater direct measurement and

incremental technique was used by fluoride
expandable ion analyzer meter model EA-940
after little pretreatment.

RESULTS    AND    DISCUSSION
The result of sea water samples comprising
temperature (surface air and water), salinity, pH
and fluoride concentration of the coastal Sea water
from thirty three localities of back waters (Korangi
Creek, Manora Channel and Sandspit) and open
seawaters (Clifton, Manora Island, Sandspit,
Hawks Bay, Buleji and Paradise Point) are given
in Table 1 and  Table 2 respectively.

The temperature of the surface air ranged from
26.5°C - 33oC. The minimum temperature
(26.5oC) was observed in Sadiq Chowk and
Defence housing society area of Clifton and
maximum temperature (33oC) was observed in
the opposite fishery back water of Sandspit. The
temperature of sea water ranged from 28-35oC.
The minimum temperature 28oC was observed

S/N       Station                  Location                  Temperature  Salinity pH Fluoride
Air Water %  0   mg/l

 

 1.

Main area 27 28 35 8.21 1.09±0.0
Kadiro creek 31.3 28.5 35 8.33 1.12±0.004
Opp. conveyer belt 31.5 29 32.5 8.27 1.13±0.010

Back Water Chara creek 29 29 35 8.32 1.05±0.015
Korangi Creek Jhari area no .1 29 28 37 8.24 1.04±0.005

Jhari area no .2 29 29 35 8.29 1.06±0.025
Ibrahim Haidary 27 28 35 8.24 1.04±0.009
Korangi Fishery 28 29 35 8.27 1.09±0.006

  

2.

Channel opening 31 30 35 8.06 1.33±0.03
Mid. channel 32 30 35 8.08 1.33±0.005

Manora Channel Boat terminal 31.5 30 35 7.94 1.36±0.015
Bhit island 31 30 35 7.91 1.32±0.02
Baba island 32 30 35 7.78 1.34±0.02

  

3.

Dockyard 30 31 35 7.57 1.41±0.005
West Wharf 31 33 33 7.16 1.45±0.01
Opposite fishery 33 35 33 7.23 1.52±0.01

Sandspit Opposite sandspit 320 33 35 7.31 1.36±0.0
Near CEMB  lab 30 31.5 37 7.68 1.45±0.0
Shamspir 32 33 35 7.35 1.37±0.025
Salt works area 30 32 37 7.68 1.06±0.006
Kakkar 30 32 36 7.5 1.39±0.001

Table 1 : Fluoride concentration in back water of different shores along the Karachi coast
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from eight localities of Korangi Creek (Jhari Area
No .1 and Ibrahim Haidery), Clifton (Sadiq
Chowk and Defence Housing Society), Hawks
Bay and Buleji (East and West) where as
maximum temperature (35 oC) was observed in
back water that is opposite fishery of Sandspit
(Table 2).

The salinity of the sea water ranged from 32.5 –
37 %o. The higher salinity (37 %o) were found in
the samples of Korangi Creek (Jhari Area No. 1)
and Sandspit back water (Near CEMB Lab and
Salt Works Area) where as minimum (32.5 %î)
was observed in opposite Conveyer Belt of
Korangi Creek (Table 1). The pH of the coastal
Sea water ranged from 7.16 – 8.33. The minimum
pH (7.16) was found in sample West Wharf
locality of Sandspit station and maximum pH (8.33)
was found in Kadiro Creek locality of Korangi
Creek (Table 1).

Fluoride concentration in sea water from these
areas varied in small range from 1.04 – 1.52 mg/
l (Table 1). The minimum concentration 1.04 mg/
l was observed in Ibrahim Haidery locality of
Korangi Creek and maximum concentration
(1.52 mg/l) was observed in the back waters of
Sandspit situated opposite fishery (Table 1). In
Korangi Creek back water the colour of seawater

samples that were taken from eight localities was
muddy. The concentration of Fluoride ranged from
1.04 – 1.13 mg/l. The maximum value of fluoride
ion (1.13 mg/l) was observed in samples of
opposite the Conveyer Belt of Steel Mill (at the
crossing of Kadiro and Chara Creek) and the
minimum concentration (1.04 mg/l) was observed
at Ibrahim Haidery.
At Manora the minimum concentration of fluoride
(1.07 mg/l) was observed from East and South
Island whereas the highest concentration of
fluoride (1.36 mg/l) was found in seawater of Boat
Terminal (Table 1 and Table 2). At Sandspit the
concentration of fluoride ion ranged from 1.36-
1.52 mg/l. The highest concentration (1.52 mg/l)
was observed in fishery seawater sample, which
is opposite the fall of the Layari River and
minimum (1.36 mg/l) in the sample opposite
Sandspit area. The fluoride ion concentration from
shore laboratory of C.E.M.B was 1.45 mg/l and
in the Salt works area was 1.06 mg/l (Table 1).
Data of seawater samples of Clifton, Manora
Island, Sandspit, Hawks bay, Buleji and Paradise
Point along the coast line of Karachi that facing
the open sea showed much variation (Table 2).
The maximum concentration of fluoride (1.33 mg/l)
was observed from Sandspit. In Clifton the
concentration of fluoride in sea water is very nearly

Table 2 :  Fluoride concentration in open seawater of different shores along the Karachi coast

S/N  Station               Location                     Temperature oC Salinity pH Fluoride
Air Water %o mg/l

   

1. Clifton

Sadiq Chowk 26.5 28 35 7.72 1.11±0.007

Defence Housing Socity 26.5 28 35 7.9 1.12±0.005

Casion 28 29 35 7.91 1.12±0.007

Opp .N.I.O 28 30 35.5 7.81 1.12±0.006

  

 2.  Manora Island

East 29 29 35 8.05 1.07±003

South 29.5 29 35 7.91 1.07±0.005

West 29.5 29 35 7.94 1.12±0.006

   3. Sandspit Sea Side 28 29.5 35 8.06 1.33±0.013

   4. Hawkes Bay 29 28 35.5 7.94 1.17±0.013

   5. Buleji East 29 28 35.5 7.92 1.25±0.006

West 29 28 35.5 7.92 1.25±0.006

   6. Paradise Point Sea Side 30 29 35 7.91 1.28±0.014
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same (1.11-1.12 mg/l). In Manora Island samples
the fluoride concentration ranged from 1.07 – 1.12
mg/l. In Sandspit samples the maximum
concentration of fluoride ion was observed (1.33
mg/l). Hawks Bay samples the fluoride
concentration was 1.17 mg/l. At Buleji and
Paradise Point the concentration of fluoride was
nearly same i.e. 1.25 – 1.28 mg/l.
In present investigation the Fluoride concentration
of sea water in coastal areas of Karachi ranged
from 1.04 to 1.52mg/l (Table 1). The average
concentration of fluoride 1.33 mg/l in the sea water
was reported by Rao and Indusekhar (1984) and
Naik and Dias (1982) from west coast of India
also agree with the present data.
The present study indicates that most of the
samples show less concentration (1.04-1.28mg/l)
in the Korangi Creek area and in the stations
facing the Sea side from the standard value
(1.33mg/l) for Sea. In Korangi Creek area most
samples are in the range of 1.04 -1.09mg/l with
an average value of 1.06 mg/l ± 0.023, except for
Kadiro Creek and opposite Conveyer belt with a
concentration of 1.12 and 1.13mg/l respectively).
On the contrary in the samples back waters of
Sandspit area generally high values (1.35 -1.52 mg/l)
were observed with an average value of
1.42 ±0.056mg/l, except for sample from Salt
works area with fluoride concentration 1.06mg/l.
The back waters of sands pit are connected with
the Manora channel and are loaded with out fall
of Layari River, effluents of S.I.T. Area and
domestic sewage treatment plant. This may have
been the cause of high Fluoride content
(1.41-1.52mg/l) in samples from back waters of
Sands pit at three places (D0ckyard, West wharf
and area apposite fishery). Martin supports this
explanation by quoting Naturally occurring
Fluoride and industrial discharges often increase
the fluoride level beyond the recommended level
1.5mg/l. The higher concentration of fluoride near
Shore laboratory (1.42mg/l) in the back waters
of Sandspit area are probably due to the
decomposition of Mangrove leaves organic
material and arthropods or molluskan shell.7

In Manora channel the average value
(1.33+-0.015mg/l) are in good agreement with the
conservative value (1.33mg/l) given for Sea water.
The Fluoride concentration in the samples on the

open sea side from Clifton to paradise point ranged
from 1.07-1.28mg/l were lower whereas in the
samples from open sea side of sands pit the
concentration (1.33mg/l) was similar to that
reported for sea water.
Its interesting to note that from Korangi creek
area to paradise point the values of fluoride
content shows a gradual increasing trend with the
exception of sandspit. Korangi creek system is a
vast creek system as compared to the back
waters of sandspit. The water samples from
Korangi creek were collected during monsoon
season were muddy where as from other location
water samples were clearer. The low
concentration of fluoride observed in Korangi
creek area. Low concentration may be due to
the dilution effect of river Indus and other
tributaries of the creek due to monsoon season7-9.
The observation of Rao and Indusekhar and Naik
and Dias closely similar the concentration of
fluoride (1.04-1.52mg/l) detected in the present
study.2,3

CONCLUSION
On the basis of the study it can be concluded that
there is no significant difference in the fluoride to
chlorinity ratio of surface waters of sea after
examining different stations in the Arctic, Atlantic4

and Pacific Oceans5 also provides an additional
support to our observations.

RECOMMENDATIONS
It is recommended that coastal areas of Karachi
city where heavy metal pollution is high needs
special attention because continuous pollution
inventories will have adverse effect in terms of
increase in toxicity levels of the marine food
chain9.
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